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The Journey to Work – a barrier to
older workers?
Rachel Talbot, Colette Nicolle, Martin Maguire and Lucy Rackliff
Loughborough Design School, Loughborough University
c.a.nicolle@lboro.ac.uk

Abstract
According to the National Audit Office, transport difficulties are one of the barriers to
employment experienced by people aged 50 plus. Huber and Skidmore suggest that
“the happiest grannies are those who achieved a balance of caring and part-time work.”
However, difficult conflicts may arise for older workers regarding work location, travel
arrangements, mode of travel, family or caring commitments, and the need for leisure
time and a well-earned degree of freedom and flexibility.

The journey to work is being investigated as a part of “Working Late”, a 4-year
collaborative research project funded by the New Dynamics of Ageing Programme.
Following evidence from discussion groups with domain experts, employer
representatives and older workers, a questionnaire survey was conducted, both online
and paper based, to quantify the scale of the problem. More focussed interviews then
contribute towards design solutions and strategies which will support personally
sustainable travel and well-being, not just for older people but for all employees.

Keywords
journey to work, older workers, barrier, solutions

Introduction
According to the National Audit Office [1], transport difficulties are one of the barriers to
employment experienced by people aged 50 plus. According to their study, difficulties
include the cost, time and availability of public transport, and in some places, the
unwillingness to travel outside their immediate locality to find employment or training
opportunities. Although owning a car gives older people independence and improves
their quality of life, older drivers may compensate for age-related decline in physical,
sensory and cognitive abilities by avoiding road and traffic situations with high workload,
bad weather, darkness, rush hours, complex junctions, etc. [2].

Some studies show that as people age, they become less likely to travel by private
transport, especially with respect to their own car driving [3]. However, older people are
travelling more than they were a decade ago, and they wish to continue driving for as
long as possible. Our ageing population is likely to see this trend continue. For those
who give up or reduce their driving, public transport poses its own barriers: physical
inaccessibility of the transport and stations, heightened by a person’s own declining
mobility; concerns over personal security; costs; lack of information; and the quality of
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services, including the availability, routing and reliability of required routes [3]. Reduced
comfort and crowding may be further issues. For some people the use of public
transport will feel like losing that degree of control which they felt when using their own
cars to get to work.

New technology in both private and public transport may also pose barriers to older
travellers. Older and disabled people may be the most likely to benefit from technologies
such as navigation and traffic information systems; however, they may have difficulties in
taking full advantage of them if the systems, as well as the information provided within
them, are not designed with their requirements and limitations in mind [4].

Although disability tends to increase with age, the vast majority of ageing baby
boomers are leading healthy, active working lives. The Equality and Human Rights
Commission has recently welcomed the government’s announcement that the default
retirement age will be abolished, opening up employment opportunities for older Britons
while they are willing and able to continue working [5]. However, even though
employers and government recognise that this will lead to benefits all round, there are
other factors that may impact on an older worker’s decision to stay in the workforce. As
suggested by Ball, a broader base of practical initiatives to extend working lives can be
supported and implemented through age management measures [6]. These should
include consideration of an older person’s journey to work and how innovative and
creative solutions can support their needs and preferences.

Many older people are also experiencing conflicts with family commitments and
activities, such as caregiving, babysitting, etc., and these could have an impact on their
travel decisions. According to Huber and Skidmore [7], “The happiest grannies are
those who achieved a balance of caring and part-time work: 87 per cent agree strongly
that their role is rewarding, compared with 66 per cent of those working full time and 65
per cent of those not working.” However, asking grandparents to undertake high levels
of family commitment might lead to difficult conflicts regarding work location, travel
arrangements, mode of travel, and the need for leisure time and a well-earned degree of
freedom and flexibility.

The issues described above have led to an investigation as part of “Working Late”, a
4-year collaborative research project funded by the New Dynamics of Ageing
Programme (www.workinglate.org). The overall project, running from 2008-2012, is
addressing a range of practice and policy relevant issues and is developing strategies to
enhance productive and healthy environments for the older workforce. This paper
focuses on one aspect of the research: private and public transport commuting to and
from work, and the enablers, barriers and choices that older workers may face in this
area. The study aims to answer the following research questions:
 How might commuting affect an older person’s ability to continue working?
 Can older workers adapt their travel to accommodate changing needs and job

circumstances?
Answering these questions will lead to a more inclusive design of employment and

transport services, supporting the social innovation which legislation on employment
equality is trying to promote.
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Method
Two forum discussions were held with domain experts, employer representatives and
older workers who formed the project’s expert and user panels. These explored the key
influences that travelling to work has on employment and suggested a number of issues
which should be explored further [8]. With much-appreciated cooperation from these
panel members, a questionnaire survey was then conducted, both paper-based and by
emailing the link to an online version developed in SurveyMonkey.

Since our objective was to explore and gain an understanding of the issues for
workers as they near retirement, rather than compare the younger and older working
population, our sampling strategy requested that only those 45 years of age and over
should complete the questionnaire. Given the affiliations of the user and expert panels,
our snowballing sampling strategy led to a higher proportion of public sector
organisations; however, the distribution covered a wide range of industry types and
locations across the UK.

The purpose of the survey was to investigate the extent to which the journey to work
may prove a barrier to older workers. The survey sought primarily qualitative data;
however, some quantitative data have also emerged (e.g. on age of workers, type of
work environment, commuting distances, method of transport, working practices, and the
proportion of the respondents who have or have had problems with their journey to
work). The questionnaire survey also served as a recruitment process for the core data
collection activities, the upcoming interviews and focus groups.

The aim of the interviews was to gain more detailed information about issues with
the journey to work and to explore potential solutions for these issues. The interview
process was designed to be iterative, with initial interviews informing those conducted
later. Survey respondents who had provided contact details were selected as potential
interviewees if they answered ‘yes’ to one or more of the following questions:
 Do you have any specific difficulties with the journey?
 Do you foresee any additional problems arising in the future?
 Have you ever considered retiring or changing job as a result of issues with the

journey?
A subset of these respondents were contacted by an email asking them to further

participate in the project by taking part in a phone interview. Attempts were made to
ensure that a range of respondents were selected as representing the older and younger
age ranges, both genders, the type of journey travelled (e.g. village to city), and the
different issues raised within the survey.

The interviewer contacted the interviewees by phone at a prearranged time.
Interviews lasted around 20 minutes and were recorded, with the consent of the
participant. Although interview questions were informed by the interviewee’s earlier
survey responses, each interviewee was firstly asked to describe their journey to work,
then to expand on their individual issues and solutions before being asked about their
views on employer responsibility with regard to the journey to work. Prompt questions
were used to gain additional information or to ascertain whether solutions suggested by
other respondents in the survey could be applied to the interviewee’s circumstances.
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The interviews are currently ongoing and will be supplemented by a number of focus
groups where the various solutions suggested by interviewees will be discussed to
determine their wider applicability.

Preliminary results
1215 respondents completed the survey. Out of these, 63% were female (787) and 37%
male (443). The majority of respondents were aged between 45 and 55 with 28% (339)
in the 45-49 age group and 36% (442) in the 50-55 age group. A further 25% (304) were
aged between 56-60 and only 10% (124) were aged over 60. The relatively low number
of participants in the over sixties group may be influenced by the state retirement age of
females being 60 prior to 2010.

The majority of respondents (78%, 952) worked in the public sector with only 6%
(76) working in the private sector. A further 15% (176) of respondents selected ‘other’,
the majority of whom worked for a charity. This large number of public sector employees
was a result of the snowballing effect of the initial survey distribution. For the majority of
respondents, the car was their main transport mode (75%, 914).

25% (302) stated that they had specific difficulties with their journey to work, 32%
(391) could foresee future issues, and 19% (232) had considered retiring or changing
their job as a result of their difficulties. These percentages are not mutually exclusive.

Respondents were asked to provide details of the issues that they had or thought
they were likely to have in the future. These comments were grouped according to the
type of difficulty. Table 1 shows the top 5 current and anticipated difficulties. Up to 3
problems/issues were coded for each respondent.

Table 1: Current and anticipated difficulties in travelling to work

Current Difficulties Future Difficulties
Category Number of

Respondents
Percentage Category Number of

Respondents
Percentage

Cost 147 48.7% Cost 88 22.5%
Stress 67 22.2% Relocation 79 20.2%
Health 42 13.9% Change in

circumstances
51 13.0%

Time 26 8.6% Health 46 11.8%
Fatigue 25 8.3% Traffic 46 11.8%

The most common ‘Cost’ related issue for both current and future difficulties was
related to the petrol/diesel costs and/or running a vehicle. A worry among some
respondents was that the cost of their commute and car ownership in the future will
outweigh the benefit of working. For one respondent the cost of the commute has a
direct impact on the decision to work: “When I no longer can afford my car it will mean I
have no transport to work and therefore I will take retirement when I am 60.”

Often ‘Stress’ was caused by traffic volume and holdups and the resultant worry of
not arriving at work on time. Health related issues included specific medical conditions
and disabilities as well as more general aches and pains that respondents felt affected
their mobility. For future issues, respondents’ concerns were that existing health issues
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would get worse or that they would develop them as they got older. ‘Time’ relates to the
time taken up with the journey. Some respondents felt that their journey took a larger
proportion of their day than they would like. Fatigue issues generally related to having
to drive home after a busy or stressful day at work or a long shift, or one ending late at
night or early in the morning.

In relation to future issues, relocation of their employer – either planned or just a
possibility – was a concern due to the likelihood of increased journey time and length.
‘Change in circumstances’ was coded when anticipated changes in the journey were not
related to the employer, e.g. the respondent planning to move house or worries about
withdrawal of public transport services. ‘Traffic’ issues generally related to the belief
that the amount of traffic on the road is increasing and that this is likely to continue in the
future and cause additional congestion problems.

Conducting interviews and analysis is currently ongoing; however, there are some
emerging issues and potential solutions. 17 interviews have been conducted so far with
a roughly equal split between male and female respondents and those who are between
45-55 years old and those who are over 55 and therefore closer to state retirement age.
All except 2 were employed in the public sector. The interviewees’ survey responses
show that half had stated that ‘Cost’ was a current issue for them and ‘Fatigue’ and
‘Health’ were issues for some as well as a range of other issues.

A number of solutions to cost were suggested. A couple of interviewees had either
bought or were planning to buy a smaller, more fuel efficient car. One interviewee had
decided to switch from driving a car to riding a motorcycle as this allowed them to filter
through traffic and shorten their journey time. Another solution was to plan other tasks
such as shopping or checking on elderly relatives as part of the journey to and from work
in order to minimise the number of journeys. Some interviewees felt the costs of their
commute were excessive but were able to budget for them. However, a couple of
interviewees, both approaching retirement age and having made the decision to work
part time, felt that the cost of their commute influenced the number of hours they worked
and their choice about when they would retire.

A common solution to traffic issues and avoiding the stress of the journey was to
plan the journey to and from work to avoid peak travel times. This was possible as
employers operated flexitime schemes. Working at home for one day a week was a
solution to one interviewee’s problem with fatigue caused by the journey; however,
although this would also help other issues such as the cost of the commute, many of the
interviewees felt that they did not have this option either due to the nature of their work
requiring them to attend their work place or not having access to the necessary IT
equipment at home.

For the 2 interviewees with specific health related issues, potential solutions were
much more complex. A male interviewee had a stressful city commute which involved
parking at some distance from his office. He was increasingly finding the walk to the
office difficult due to a knee complaint. He stated that he dreaded the commute and that
it was also affecting his mental health. He had explored getting a Blue Badge (UK’s
scheme for parking concession for people with mobility problems) but had been refused.
However, although not requested by him, he was transferred to a regional office with on-
site parking which has alleviated his difficulty for the time being. For a female
interviewee her commute added to the fatigue caused by her condition of ME, or Chronic
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Fatigue Syndrome. Although entitled to a taxi through the Access to Work scheme, she
had decided that the cost to herself would not be less than her current commute, and
she was also unwilling to give up the freedom and flexibility of using her own vehicle.

Discussion and conclusions
Older workers have a number of issues with their journey to work which have a greater
or lesser impact on their choices of when to stop working or reduce their hours. Cost
appears to be a significant issue but preliminary results suggest that this is not clear cut
and requires further exploration. The initial survey analysis and interviews revealed that
although for some the cost of the commute was considered excessive, these costs were
manageable. For others these costs represented a significant proportion of their salary
and there were real worries about whether certain commutes were sustainable in the
future. Although cost is certainly an issue for younger workers as well, the cost of the
journey to work may have a greater impact on those wanting to reduce their hours of
work in the stages running up to and following retirement age. Especially for those who
choose, or are required, to work the same number of days, but reduce their hours, the
cost of the commute is static but income is reduced. What impact this has on workers’
retirement choices requires further exploration, but initial results suggest that the cost of
the journey may be influential, in particular for certain job types or salary brackets.

Some of the issues and solutions raised in the survey and interviews are influenced
by the large numbers of public sector workers in the sample. The current economic
climate is a probable contributor to cost related worries, as a number of respondents
compared the freeze in their public sector salaries with the steady increase in fuel costs.
The number of respondents citing relocation or potential relocation as a future issue is
also likely to relate to this. For example, many councils and police forces are
streamlining their operations, which involves the merging of services and the
centralisation of resources in specific areas. For some older workers the prospect of
having a longer, potentially more stressful commute is enough for them to consider their
choices in terms of job change and retirement. This would be supported by Huber and
Skidmore’s study [7], in which 78.5% of baby boomers agreed with the statement that
‘although I enjoy my work, my private life is more important to me.’ 49.5% of boomers
also ‘resent overtime eating into their free time, even if it is paid.’ Clearly, as one of our
interviewees commented: “Employers in the future will have to be thinking pretty
creatively – once the economy picks up and people are needed in the workforce.”

Flexitime is cited by many respondents and a number of interviewees as a solution
to traffic related problems. Many public sector employers have offered flexitime for
many years. This may not be the case with private sector employers and thus the
findings of the survey reported here may not be applicable to every older worker.
Strategies such as flexitime and other design solutions such as car sharing, identified by
employers and employees and investigated in this research, will support personally
sustainable travel and well-being, not just for older people but for all employees [9].
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Next steps
Further interviews and focus groups will help to gather more information to assess the
guidance and support that would help older workers in their journey to work. It will also
enable us to explore and describe the relationship between travel decisions and
organisational factors. Further research will also consider any additional needs and
solutions posed by younger workers and people with disabilities to ensure that their
needs are represented.

Stories and recommendations will feed into a resource to be developed later in the
project, with information presented from the point of view of both employers and
employees. Using an iterative design process, this resource will be designed and
assessed by employee and employer representatives, and will aim to feed into practical
policy initiatives to support the older worker.
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Ordinance on universal design of the 
built environment: How can 
Hamamatsu City exercise its full 
potential? 
 
Satoshi Kose1, Michiyuki Motokado2 
1Shizuoka University of Art and Culture, 2Hamamatsu City Hall 
 
Abstract 
Hamamatsu City, which has become an ordinance-designated (major) city in 2007, with 
a population of 800,000, has been promoting universal design as one of its fundamental 
policy measures for more than ten years. The city has however not yet introduced its 
own local ordinance on universal design of buildings based on the accessible and usable 
built environment law. The experiences in other Japanese cities suggest that having 
such an ordinance is a crucial factor in promoting policy measures on universal design of 
buildings, particularly more accelerated move toward private sector involvement. Since 
most of the buildings people use are privately funded, most of the commercial and 
business are run by the private sector, and without their accessibility the life of citizens 
are far from satisfactory. This paper therefore discusses issues related to the specific 
characters of Hamamatsu City, and proposes some of essential factors to be included in 
the ordinance toward a more accessible and usable, liveable Hamamatsu City. All 
citizens expect more positive policy by the local government.  
 
Keywords 
Built environment; local government policy; building control law; ordinance. 
 
 
Introduction 
Discussion on built environment accessibility regulations/standards in Japan started in 
the early 1970s when local governments such as Machida City established their own 
guidelines toward wheelchair accessible buildings and railway stations. Some other local 
governments followed, and the move was generally acknowledged in 1981 when the UN 
Year of Disabled persons was launched. The Ministry of Construction compiled the 
Design Standards toward Accessible Buildings at the occasion. Further efforts continued 
with the UN Decade of Disabled Persons which lasted until 1991. During these years, 
however, they were only accepted as recommendations to follow, rather than 
compulsory requirements that must be abided by.  
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 In the meantime, the United States enacted their ADA, the Americans with 
Disabilities Act, which made it in a sense mandatory for buildings to be built and 
managed accessible and usable. The impact was enormous, and the Japanese 
government revised the Fundamental Law on Physically Disabled persons in 1993, and 
in 1994, Accessible and Usable Building Law was enacted. It was however not possible 
to enforce accessibility as compulsory but rather it was voluntary, with some incentives 
included. The type of buildings covered by the law was also limited to the ones where 
anyone can use, and buildings where major users can be identified (such as offices, 
factories, schools, and multifamily housing) were excluded.  
 The introduction of the accessible building law triggered the move toward 
introducing accessible public transportation law. After some political struggle between 
the Ministry of transportation and the Opposition Party, the law was enacted in 2000. For 
public transportation, compulsory requirements for new facilities were generally 
accepted, with existing ones requested to make efforts to comply with requirements as 
much as possible.  
 This then raised the argument that buildings should also be required to be 
accessible. After review process of the original accessible building law (what have been 
achieved so far and what next steps to be taken), the law was amended in 2002. One of 
the important additions was that for the type of buildings anyone can use, some 
requirements were made compulsory. If the building design does not comply with 
accessibility requirements, building permit will not be given.  
 Another important addition in the law was that the local governments can 
strengthen the accessibility requirements beyond what is written in the law itself through 
the introduction of the Local Ordinance.  
 In 2006, when the accessible public transportation law was to be revised, the 
government decided that the two laws, i.e., accessible building law and transportation 
law be merged into one. This was done with minor change in the requirements on 
buildings. One major change was requirement on accessible hotel room provision.  
 

Developments up to today 
During these 16 years, accessibility of Japanese buildings and public transportation 
systems has greatly improved. Roughly 200 to 300 hundred buildings that comply with 
recommended accessibility requirements are built each year (see Table 1).  
 
Table 1. Trend in Accreditations Granted under Accessible Building Law (As of End of FY 2006) 
 
Fiscal year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 
Number of 
accredited 
buildings 

11 120 229 320 382 366 332 232 280 367 386 348 331 

Total floor 
area over 
2000 m2 

10 107 187 256 296 292 277 155 221 312 324 313 266 

cumulative 
Number 

11 131 360 680 1,062 1,428 1,760 1,992 2,272 2,639 3,025 3,373 3,704 

Cumulative 
of total 
floor area 
over 2000  

10 117 304 560 856 1,148 1,425 1,580 1,801 2,113 2,437 2,750 3,016 

424



PAPERSPAPERS

 
Refurbishment of existing buildings are also done, and the government’s 

expectation is that about a half of all buildings (2000 square metres or larger) will be 
accessible in March 2011 (with minimum requirements level).  
 Public transportation is also improving, thanks to subsidies by the government, 
central and local.  
 

Problems 
There are many problems remaining. Since buildings last for a long time, one has to wait 
for older buildings to be replaced with new construction. Refurbishment of existing 
buildings poses more problems because of constraints, mainly physical ones.  
 Another issue relates to the nature of the law, particularly the chapter of the law 
governing the building design. Accessibility requirements must follow the fundamental 
concept and procedures of Japanese building control law, the Building Standard Law. It 
is basically technical, and gives very little room for alternative solutions.  
 Still another difficulty is the issue of economy. Japanese accessibility 
requirements are assumed to be applicable all over Japan, irrespective of social and 
economic context of the localities. This is why the law gives local governments to 
establish their own ordinances to introduce higher requirements. This has worked with 
large cities such as Tokyo, Yokohama, Osaka, etc. (As of now, only 10 Prefectures 
among 47 and six major cities have established the ordinance: see Table 2 at the end of 
this paper for details). However, the opposite idea, i.e., lowering the requirement level to 
be supplemented with alternative solution is not expected.  
 

Situation in Hamamatsu 
Hamamatsu City, with a population of 800,000, has somewhat different character from 
other ordinance-designated (major) cities because it is not a capital city of Shizuoka 
Prefecture (capital city is Shizuoka, which is also an ordinance-designated city). Most of 
ordinance-designated cities are capital cities, which have the benefit of having 
prefectural government offices in addition to city hall. They also tend to have branch 
offices of major companies. These features naturally add up to be the source of 
economic vitality, but Hamamatsu lacks such fortunate conditions. Hamamatsu is an 
industrial city, with Suzuki, Yamaha, and Kawai. Honda was in Hamamatsu until it 
moved its headquarters in Tokyo.  
 Hamamatsu became ordinance-designated city through consolidation and 
merger of smaller towns. This resulted in covering a very wide area of 1,560 square 
kilometres, and the distance from south to north extends to 73 kilometres (east west is 
52 kilometres). The southern part of the city is plain and densely populated while most 
northern part is very sparsely populated. This will mean that businesses in such remote 
areas are difficult, and strict accessibility requirements can be out of the question. 
 Hamamatsu has the largest number of foreign residents (roughly 33,000 
persons) coming to Japan to work. Among them, 19,000 are from Brazil (Japanese 
government has established a system that puts Japanese descendants in favoured 
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position as migrant workers). Having so many Japanese-Brazilians makes it vital for 
Hamamatsu to give information in Portuguese in addition to English.  
 Another feature is that public transportation in Hamamatsu is mostly dependent 
on buses. Major cities of similar size normally have train systems, sometimes well-
developed metros, but Hamamatsu lacks such convenient system. Almost all buses start 
from Hamamatsu station, and very few shortcut routes, which leads potential users to 
stay away from using buses. They instead drive whenever they can.  
 Regarding ordinance that governs accessibility issues, Hamamatsu City has not 
yet been able to establish its own. Shizuoka Prefecture has its ordinance, but it is 
basically unchanged from 1994, thus its name does not appear in Table 2.  
 

Directions for solutions 
As stated earlier, the building accessibility requirements are basically governed by the 
Building Standard Law. To ask higher level, local governments can propose through 
ordinances that will be made by the local assembly. There are two ways to establish 
ordinances: One is to make it based on the Building Standard Law; the other option is to 
make the ordinance based on the Local Autonomy Law. With the former it is difficult to 
introduce a way to reduce requirements in return to providing alternative accommodation. 
The latter gives more flexibility for the local governments to introduce various policy 
measures depending on the people’s wishes. It is sometimes argued that the 
compulsory provisions by this can provoke resistance, can even lead to law court case. 
However, if the proposed additional requirements are above the law, but allowing 
possible alternative accommodation through other feasible methods, then everyone will 
be happy because the ultimate goal may be reached. At least it will be far better than 
nothing, with all possible routes closed due to inflexibility.  
 Some of ideas that would be attained through such alternative accommodations 
might be providing multi-functional toilets for public use by the private sector (those 
buildings that are open 24 hours, seven days a week, such as hotels, convenience 
stores, family restaurants and the like). They could be possible through subsidies, and 
actually such subsidies will be more cost effective than the local governments own 
construction of public toilets.  
 Another possible inclusion in the ordinance is that multi-family housing should be 
required to be universally designed, i.e., designed for all generation. Public area of multi-
family housing is already covered by the Accessible Built Environment Law, but 
individual dwelling units are at the discretion of the designers and clients. It is however 
necessary to ask some design features so that the dwellings in general are prepared for 
the residents’ ageing. Until some years ago, the Japan Housing Loan Corporation 
provided lower interest rate housing mortgages in return to government policy linked 
design features (energy conservation, or design for ageing). Unfortunately, the 
organization was abolished and policy linked measures are introduced only occasionally. 
If the local governments wish to secure a sound policy on caring the aged, the first thing 
to do is to ask for sensible housing.  
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Closing remarks 
The role of the government is to make people’s life easier and comfortable. The 
accessibility issues start from one’s own dwelling to the outside, covering all built 
environment (and sometimes natural as well), and it must be seamless. Should there be 
a gap, one’s wishes to learn, work, and enjoy life, will not be fulfilled.  Such difficulty is 
quicker to spot at the local community level, and its solution can also be more creative at 
the local level. Combination of various measures, physical accessibility and institutional 
accessibility should be integrated toward realizing more inclusive society. Establishment 
of local accessibility ordinance is therefore crucial, and Hamamatsu is no exception.  
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Table 2.  Accessible building ordinances by the local governments (based on data from the 
Ministry of Land, Infrastructure, and Transport, modified by the authors.) 
 
Local 
government 

Nature of 
Ordinance 
(based on 
building 
control law 
or 
autonomy 
law) 

Added building type Floor area 
requirement 
(sqm) 

Additional 
detailed 
requirements 

Iwate 
Prefecture 

Autonomy 
law 

Schools 2,000  
Hospitals, nursing homes, welfare 
facilities 

1,000 

Saitama 
Pref. 

Building 
control law 

Schools, hospitals, assembly halls, 
public offices (such as health 
center, taxation office, etc.), nursing 
homes,  welfare facilities, nursery 
schools, museums, banks 

all Handrails on 
both sides of 
stairs; baby 
chair for some 
toilets 

shops 150 
Medical offices, department stores, 
hotels, public baths, restaurants, 
barbers, cleaning shops, etc. 

200 

Theaters, markets, gymnasiums 
and swimming pools, night clubs, 
parking 

500 

Condos and multifamily housing, 
dormitories 

2,000 

Tokyo Building 
control law 

Schools, hospitals, meeting rooms 
(if one room is 200 more than sqm) 
and assembly halls, public offices, 
nursing homes, nursery schools, 
welfare facilities, museums and 
libraries, stations and the like, 
public toilets 

all Handrails on 
both sides of 
stairs; baby 
chair for some 
toilets; 
accessible 
bathroom; 
elevators for 
two story 
buildings 

Medical offices, department stores 
and markets, restaurants, post 
offices, banks, cleaning shops, 
parking. 

500 

Theaters, exhibit halls, hotels, 
gymnasiums and pools, public 
baths 

1,000 

Condos and multifamily housing 2,000 

Setagaya 
City, Tokyo 

Building 
control law 

Schools, hospitals, assembly halls 
(if one room is 200 more than sqm), 
public offices, nursing homes, 
welfare facilities, museums, 
libraries, stations and the like, 
public toilets 

all Handrails on 
both sides of 
stairs; baby 
chair for some 
toilets; 
accessible 
bathroom; 
elevators for 
two story 
buildings 

Medical offices, department stores 
and markets, restaurants, cleaning 
shops, banks 

200 

Parking 500 
Theaters, meeting rooms, exhibit 1,000 
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halls, hotels, multifamily housing, 
gymnasiums and pools, public 
baths 

Nerima 
City, Tokyo 

Autonomy 
law 

Schools, hospitals, meeting rooms 
(if one room is 200 more than sqm) 
and assembly halls, public offices, 
nursing homes, nursery schools, 
welfare facilities, museums and 
libraries, stations and the like, 
public toilets 

all Handrails on 
both sides of 
stairs; baby 
chair for some 
toilets; 
handrails in 
toilets; 
accessible 
bathroom; 
elevators for 
two story 
buildings 

Medical offices, department stores 
and markets, restaurants, post 
offices, banks, cleaning shops 
(some requirements are for 500 
sqm) 

200 

Parking 500 
Theaters, exhibit halls, hotels, 
gymnasiums and pools, public 
baths 

1,000 

Condos and multifamily housing 
(some requirements are for 2,000 
sqm) 

1,000 

Public corridor and complex 
buildings 

2,000 

Kanagawa 
Pref. 

Autonomy 
law 

Medical offices, department stores 
and markets, restaurants, post 
offices, banks, cleaning shops, 
parking. 

500 Tactile blocks 
near top of 
stairs at 
corridors and 
landings  Theaters, exhibit halls, hotels, 

gymnasiums and pools, public 
baths 

1,000 

Condos and multifamily housing 2,000 
Yokohama 
City, 
Kanagawa 
Pref. 

Building 
control law 

Hospitals, meeting rooms (if one 
room is 200 more than sqm, or total 
floor area is more than 1,000 sqm) 
and assembly halls, public offices, 
nursing homes, welfare facilities, 
museum, libraries, stations, public 
toilets 

all Handrails on 
both sides of 
stairs; 
handrails in 
toilets; 
accessible 
bathroom 

Medical offices, theaters, 
department stores and markets, 
restaurants, cleaning shops, banks 

300 

Schools, meeting rooms, exhibit 
halls, hotels, gymnasiums and 
pools, public baths, parking 

1,000 

Kawasaki 
City, 
Kanagawa 
Pref. 

Autonomy 
law 

Schools, hospitals, public offices, 
nursing homes, welfare facilities, 
museums, libraries, stations and 
the like 

all Handrails on 
landings 

Medical offices, assembly halls, 
department stores and markets, 
public baths, restaurants, cleaning 
shops and banks 

500 

Theaters, exhibit halls, hotels, 1,000 
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gymnasiums and pools 
Multifamily housing 2,000 

Ishikawa 
Pref. 

Autonomy 
law 

Specially designated buildings by 
Accessible built environment law, 
and schools 

1,000 Snow hood at 
the entrance 

Takayama 
City, Gifu 
Pref. 

Autonomy 
law 

Schools, hospitals, public offices, 
nursing homes, welfare facilities, 
museums, libraries, post offices 
and banks, stations, public toilets 

all Handrails on 
landings; 
baby chair in 
toilets; 
accessible 
bathroom; 
handrails on 
ramps 

Medical offices, theaters, 
department stores and markets, 
public baths, restaurants, cleaning 
shops, parking 

500 

Assembly halls, exhibit halls, 
gymnasiums and pools, hotels 

1,000 

Multifamily housing 2,000 
Kyoto Pref. Autonomy 

law 
Specially designated buildings by 
Accessible built environment law, 
schools, nursing homes, driving 
schools 

1,000 Handrails on 
stair landings; 
tactile blocks 
near top of 
stairs at 
corridors and 
landings; 
handrails in 
toilets; 
accessible 
bathroom; 
corridor width 
1300mm 

Multifamily housing, dormitories, 
offices 

3,000 

Kyoto City, 
Kyoto Pref. 

Building 
control law 

Specially designated buildings by 
Accessible built environment law, 
schools, nursing homes, driving 
schools 

1,000 Handrails on 
stair landings; 
tactile blocks 
near top of 
stairs at 
corridors and 
landings; 
handrails in 
toilets; 
accessible 
bathroom; 
corridor width 
1300mm 

Multifamily housing, dormitories, 
offices 

3,000 

Osaka Pref. Autonomy 
law 

Schools, hospitals, meeting rooms 
(if one room is 200 sqm or more) 
and assembly halls, public offices, 
nursing homes, welfare facilities, 
museums, libraries, stations 

All  
(requirement 

on vertical 
circulation is 
500 sqm or 

more) 

Tactile blocks 
near top and 
bottom of 
stairs at 
corridors; 
baby chairs at 
toilets; 
accessible 
bathroom 

Department stores and markets, 
restaurants, cleaning shops, banks, 
car repair factories 

200  
(requirement 

on vertical 
circulation is 
500 sqm or 

more) 
Theaters, exhibit halls, parking 500 
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Hotels, gymnasiums and pools, 
public baths, driving schools and 
the like 

1,000 

Multifamily housing, dormitories 2,000 or 50 
dwelling units 

Tottori pref. Autonomy 
law 

Public toilets 50 Tactile blocks 
near top and 
bottom of 
stairs at 
corridors; 
baby chairs at 
toilets; Snow 
hood at the 
entrance 

Restaurants, barbers and 
hairdressers 

200 

Schools (for training), , meeting 
rooms and assembly halls, 
museums and libraries, public 
baths, cleaning shops and the like, 
driving schools 

500 

Theaters, exhibit halls, hotels, 
public offices, multifamily housing, 
dormitories, gymnasiums and 
pools, parking, public corridor 

1,000 

Other specially designated 
buildings by Accessible built 
environment law, nursing homes 
(excluding requirements on toilets 
and elevators) 

1,000 

Tokushima 
Pref. 

Autonomy 
law 

Schools for disabled children, 
hospitals, public offices, nursing 
homes, welfare facilities, public 
gymnasiums and public pools, 
museums and libraries 

1,000  

Schools 2,000 
Kumamoto 
Pref. 

Autonomy 
law 

Schools for disabled children, 
hospitals, public offices, nursing 
homes, welfare facilities, public 
gymnasiums and public pools, 
museums and libraries 

1,000  

Schools 2,000 
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Abstract 
The changing role of the library and the need to justify the existence of a physical 
presence on university campuses has made the evaluation of facility space crucial. The 
role of the university library is in transition from traditional study and storage facilities for 
reference materials, to expressive community spaces with enhanced media and digital 
capabilities. Twelve students from the Inclusive Design Graduate Research Group in the 
Department of Architecture, University at Buffalo - State University of New York 
conducted a study of a 75 year old university library to determine the effectiveness of 
sensory wayfinding techniques and inclusive design strategies in supporting the 
development of new spaces for social interaction and collaboration within the 21st 
century library. Students documented the building‘s configuration, visual accessibility, 
circulation systems, and signage systems to learn how diverse populations navigate 
public spaces. Case studies, a review of existing literature on the changing role of the 
university library and interviews with students and staff also were used. Results showed 
that the employment of multi-sensory wayfinding strategies could have a direct impact 
on the social inclusion of previously excluded user groups from library learning settings. 
From this information, students developed a range of architectural proposals. 
 

Keywords 
Wayfinding, multi-sensory, library, inclusive design, active learning 

 

Definitions  
Inclusive Design is a socially focused design process grounded in democratic values of 
non-discrimination, equal opportunity and personal empowerment.[5] Inclusive Design 
has seven guiding principles. They are equitable use, flexibility in use, simple and 
intuitive use, perceptible information, tolerance for error, low physical effort, and size and 
space for approach and use. [4] 
Wayfinding is the organization and communication of our dynamic relationship to space 
and the environment. Successful design to promote wayfinding allows people to: (1) 
determine their location within a setting, (2) determine their destination, and (3) develop 
a plan that will take them from their location to their destination. The design of 
wayfinding systems should include: (1) identifying and marking spaces, (2) grouping 
spaces, and (3) linking and organizing spaces through both architectural and graphic 
means.[1] 
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Architectural wayfinding specifically refers to environmental and sensory navigation 
cues. There are five primary architectural wayfinding elements: (1) paths, (2) markers, 
(3) nodes, (4) edges, and (5) zones. These, along with visual accessibility, are the 
design criteria for highly legible and comprehensible urban environments. Architectural 
wayfinding systems use the design and organization of landscaping, urban amenities, 
and buildings as spatial indicators. [1] 
 

Background 
Author Kelly Brandon states “Libraries have always been regarded as centers for 
learning or at least repositories for information. In recent times, the role of the library has 
expanded to one of educator, facilitator, community platform, and on-ramp to the 
information superhighway.”[2] The idea that the information in the library may not always 
reside there as much as “link” to it gives rise to a new series of organizational and 
operational paradigms. Libraries now stress “access” over storage in a way that has only 
begun to be understood globally. In his article on the future of libraries, Tom McNulty 
writes, 

The multiple answers as to why library buildings are needed is as various as the 
senses and sensibilities of the people who use them. Based in the democratic 
demands of the diversity of each human being, the answers involve favorite ways 
of learning, their imprinting, intellect, social need, physical need, and the 
economy—in other words, universal access.[12] 

The Inclusive Design Graduate Research Studio at the University at Buffalo, State 
University of New York investigated sensory experience in architecture within the context 
of inclusive design practices. Students applied these ideas to rethink the campus‘ main 
library to (1) improve wayfinding and (2) address ways that libraries are changing. They 
explored several realms of sensory experience including those described by J.J. Gibson 
as the visual system, auditory system, taste-smell system, the basic-orienting system, 
and the haptic system. [6] Students worked in multiple scales, and engaged people with 
varied sensorial abilities as part of the design process. They studied ways that various 
forms of architectural production can lead to integrated and multi-sensory modes of 
engagement thus making design more inclusive. They used inclusive design approaches 
not only to ensure that the library serves diverse and potentially marginalized 
populations with an expanding variety of needs, but also to offer an inclusive model for 
other libraries. 
 
Lockwood Library 
 

 
Figure 1. Lockwood Memorial Library is shown in the context of the University at Buffalo‘s North 
Campus 
 
Lockwood Memorial Library (Fig. 1), the largest library in the State University of New 
York system, serves the 28,000 students at the University at Buffalo as well as the 
general public. Its collections range from sixteenth century books to the latest news 
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reports from around the world as provided by online systems. Holdings include over 1.5 
million print and electronic books, periodicals, and government documents, as well as 
extensive digital and microform collections. The library was completed in 1979, and was 
designed by Harry Weese & Associates of Chicago. The six-story building has a seating 
capacity of 2,100 and contains thirty miles of shelves. The late modernist library is clad 
in the same brick as the surrounding buildings to emphasize the mega-structure nature 
of the campus. As the campus and interior of the library has evolved, wayfinding has 
become increasingly difficult.[10] As a result, Ken Hood, facilities planning and 
management officer for the University Libraries, contacted the Architecture Department 
for assistance. 

 
Research 
The studio of twelve graduate students conducted preliminary research including a 
literature review, analyses of wayfinding conditions on the North Campus and within the 
library itself, case studies of other libraries, and a field excursion to New York to see 
relevant work. 
 
Field Research 1 
In the first study, students attempted to find the library from different points of origin on 
campus. Four student groups were formed and each group shadowed a person who was 
unfamiliar with the location of the building. Routes were strategically chosen to 
document wayfinding from all four points of the campus. As part of the process, groups 
observed and recorded the types of wayfinding solutions used. For example, three 
students, one in a wheelchair, started at Governor‘s Hall (Fig. 2) and followed whatever 
cues they could find to reach their destination. 
 

  
Figure 2: (left) Map of campus with red dot indicating start of journey, and red building indicating the 
library destination. Figure 3 (right) Student in wheelchair having difficulty on slope of sidewalk. 
 

Wayfinding difficulties primarily were related to pathways, building materials, mapping, 
signage, and entrances/exits. 
 

Pathways  
Pathways are the travel corridors that we use to move through an environment, such as 
sidewalks, bike paths, or roads. [11] Some of the wayfinding difficulties experienced by 
student groups included the following: 

• There was inadequate access to the primary interior walkway known as ‘the 
campus spine’.  Designed to create a connection between buildings for indoor 
travel in inclement weather, the pathway was poorly marked, offered limited 
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vertical circulation, and provided no indication of accessible pathways or access 
points.  Students were left to struggle with barriers. For example, because the 
incline of one pathway was so steep, the student in the wheelchair had to be 
pushed (Fig. 3) 

• Pathways were blocked and/or interrupted. Although most routes had 6‘ wide 
sidewalks, driveways created dips making the wheelchair difficult to maneuver. 
University vehicle used the same pathways as pedestrians, often making travel 
on foot or chair dangerous. 

 
Building Materials  
As a response to the student riots in the 1970s, schools such as UB encouraged an 
architecture of “sameness” so that key buildings could not be easily targeted. [10] 
Because of this approach, the building intentionally blends with its neighbors, each using 
the same brick skin (see Fig. 1). This condition is further complicated as edge conditions 
of each building are joined creating ambiguity as to where one building ends and another 
begins. 
 
Mapping  
Most students found fewer than three maps along their half-mile circuitous route to the 
library. When they did find a map they discovered the following: 

• Kiosks holding the maps were oriented so that the information was presented in a 
vertical position at a height that created a barrier for users either standing or 
sitting.  

• Numbering on kiosk maps was inconsistent with numbering on printable maps 
provided on the university‘s website. 

• Maps were visual only; there were no auditory or tactile versions. 
 
Signage  
Because buildings were not easily distinguishable, students had to rely on signage for 
building identification. The color and size of the building signs made them easy to 
identify, especially as they were placed at a reasonable height on the building so as to 
be seen from a distance. The library, on the other hand, did not have a sign that was 
visible from the primary campus plaza, despite the fact the library is considered to be the 
academic heart of the campus. Like maps, signs were visual only. 
 
Entrances/Exits 
Entering and exiting this particular library was a confusing process for all users. For 
instance, the main library entrance is on the second rather than ground floor. Visitors 
with mobility impairments are required to use an elevator in an adjacent building 
because there is no accessible ground floor entrance. Able-bodied visitors approaching 
from the ground floor level must use an entry that is located under a dark recess that 
runs along the entire campus spine and, as a result, is difficult to locate. 
 
Asking Others 
One student group conducted an impromptu survey of 10 students and visitors on the 
North Campus to help better understand user issues.  They asked participants to identify 
the library on a campus map. Generally, the researchers found intuitive wayfinding to be 
difficult for those unfamiliar with the campus. Specifically they learned the following: 

• More than half of the participants had trouble locating the library.  
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• Over 1/3 of the participants directed the researchers to the wrong building or set of 
buildings.  

• Generally, people could not distinguish buildings on the campus map, and could 
not pick out the shape or placement of buildings. Most students understood 
placement of any given building as a segment of a greater sequence of buildings; 
and  

• The absence of distinguishable landmarks on the campus made it impossible for 
students to describe a route to the library. 

 
Recommendations 
Primary recommendations to improve outdoor wayfinding included the following: 

• Develop a campus wide comprehensive wayfinding plan.  
• Use circulation systems that lead people from node to node.  
• Establish a hierarchy of materials and widths to differentiate main paths from 

others.  
• Use materials to distinguish each specific building.  
• Set up markers at focal points and at places that correspond to intersections. 
• Create landmarks such as lighted kiosks at each end of the promenade to aid 

wayfinding.  
• Position maps at an angle facing the user for ease of legibility. Whenever possible 

provide audio and tactile versions of maps.  
• Provide signs that are larger and more visible from a distance.  
• Place exterior map signage in locations that are legible from a parked vehicle.  
• Define a pullover area out of the way of moving traffic to access maps.  
• Orient signs perpendicularly to the path of travel; and  
• Add cues such as lighting and/or landscaping to mark entrances. 

 
Field Research 2 
In the second field exercise, students attempted to find their way within the library itself. 
Each team was assigned a specific book or document to locate in a different area of the 
library. These materials were strategically chosen to determine the relative ease or 
difficulty in finding a representative range of library holdings as well as to determine the 
affordances of the building itself. As the teams searched for their materials they were 
asked to observe and document existing wayfinding strategies based on site logic, 
systems of organization, orientation, sign elements, user abilities, and consistency. 
Students documented and summarized their experiences and offered suggestions for 
improvements. 
 
Site Logic  
Site logic refers to how we orient ourselves when we enter a building. [14] How spaces 
are arranged has a direct impact on the user‘s ability to understand and navigate the 
environment. [5] Architectural elements commonly used to clarify spatial arrangements 
include prominent entrances, definition of public and private space, and visual 
differentiation of functions. [5] Students found the spatial arrangement of the library 
difficult to determine because the layout of the building did not follow a logical sequence. 
In theory, site logic should be easy to determine in this building as 
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Figure 4: Main information desk and location of online catalogues 
the library is designed around a central courtyard, the one of most comprehensible of all 
building plans. In this instance, however, the courtyard does not provide sightlines to 
circulation elements. Stairs and elevators are located in remote areas, so their location is 
obscured. Visitors cannot see through the building to identify the different areas within 
and therefore cannot use the courtyard to identify interior locations. Finish selection and 
use of color are indistinguishable from floor to floor, so differentiation of function also is 
difficult. As one group observed:  “The information area is quite confusing. The space is 
open with multiple desks. One would assume that the whole area is the reference area 
because all of the furnishings are the same. However, upon further investigation, only 
the one desk is for the librarian.” Another group summarized their experience in this 
way: “In trying to locate the Sino Western Calendar, which is located in the highly prized 
East Asian Collection, we found that information was not readily accessible or visible. 
The visitor has to travel into the library before they know where they are going. It is not 
simple and intuitive, and the chance of error is high. Many information locations are 
hidden and confusing.” Another group reported that: “Upon leaving the Polish Room 
[also a special library collection], it is easy to get disoriented because of the uniform 
interior décor. The only landmarks are the elevators which are not always in sight.” 
Finally, determination of spatial organization was dependant upon signage systems and 
maps, many of which included incomplete or incorrect information. This is a problem for 
all library users, and not just those with low vision. “Many of the signs contained 
conflicting information. The floor maps were poorly drawn. None of the signs or maps 
included raised lettering or Braille.” Suggestions for improvement of site logic: 

• Use multiple forms and scales of wayfinding to reinforce collection locations.  
• Establish more intuitive floor layout to avoid dependence on signage. 
• Add tactile maps, sound cues and illuminated signage. 
• Use finishes (carpet vs. tile, different desks, etc.) to indicate different zones in the 

building for people of all abilities. 
 
Systems of Organization  
Like site logic, systems of organization are fundamental to wayfinding in the library. [1] 
According to authors Alice Beneicke, Jack Biesek, and Kelley Brandon, these systems 
include the geographic zones within the building, floor numbering, dedicatory names 
versus common names, departmental names, and room numbering. “For a wayfinding 
system to work well, clear, logical hierarchies must exist to help users remember and 
use the nomenclature. The classification system should be explained in some form near 
the entrance to any area organized in this way. Making the public self-sufficient is a step 
toward a more efficient use of staff.”[2] Through their research, students discovered that 
the library had no immediately discernible system of organization. “The main entry of the 
library does not include an information panel or map. Even the online catalogues are 
located at a distance from the door, inside the library reference room. The two most 
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important signs designating the contents of each floor are found on a column beside the 
elevator and are only noticeable when the user is directly facing them. The signs are 
parallel to the flow of traffic instead of perpendicular.” Further the library system has 
become dependent on technology, leaving users with only one way of locating 
information. “Our biggest critique of our experience is how dependent the library has 
become on technology to catalogue all of their resources. We are not arguing that 
this technology doesn‘t make finding material easier, but in cases such as these, (finding 
obscure or archived items), where documents ‘fall through the cracks,’ they are virtually 
unable to be found in any other. The library would benefit from using both digital and 
analog forms of wayfinding.” And finally, “Book location signage directed us to go to the 
fourth floor, the online directory directed us to go to the East Asian Collection. This 
contradicting information caused confusion. A better solution might be to identify special 
collection materials with unique call numbers so that users know they are located in a 
special part of the library.” 
 One student group suggested the use of directory maps with “You are here” 
locators showing the location of parts of the collection. The best locator maps are easy 
to read, simple and are oriented so that the field of view ahead matches the map 
orientation. 
 
Sign Elements  
For this library students determined that the most cost-effective solution to resolve 
wayfinding difficulties would be to develop a clear, well organized set of signs that 
included multi-sensory cues. “When exiting the elevators, you are confronted by a wide 
variety of signs, each at different heights, using different fonts and sometimes with 
information crossed out and written over. Arrows point in different directions for the same 
call numbers.” Suggestions for improvement: 

• Use multi-lingual translations or symbols to denote subject areas. 
• Reduce the number of signs to avoid confusion. 
• Develop a consistent graphic system that would be used from floor to floor; and  
• Add auditory features  to help those with low vision. 
• Use wall and floor graphics. 
• Color-code the floor or subject area.  
• Implement tactile changes in flooring material. 
• Provide computerized information kiosks to help improve wayfinding. 

 

 
Figure 5: (left) Signage at principal nodes to indicate content location. Figure 6 (middle) Student 
retrieving a book from the top shelf. Figure 7 (right): Poorly lit entries to restrooms. 
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User abilities  
Perhaps the most glaring oversight in the library wayfinding system was the exclusion of 
special needs populations. This group included cultural and ethnic minorities, those with 
sensory or mobility issues as well as those with a size differential. One group observed: 
“Although we didn‘t have problems navigating the room, someone in a wheelchair would 
find the narrow aisles hard to navigate. There are no places to turn around in a 
wheelchair.” Another group pointed out “The stacks are challenging for those who have 
vision, mobility and height impairments. Accessing books on higher rows requires the 
use of a stool. Those not able to easily use this stool will have difficulties locating their 
book. Also those who are unable to bend will have difficulty with the lower rows. The call 
number tags and signs are quite small and poorly placed.”  These conditions create real 
barriers to inclusion that students were challenged to address in their design solutions. 
 
Precedent Studies 
The third student exercise was to research best practices. Each group selected two case 
studies of well-known libraries, one domestic and one international, and focused on how 
they employed wayfinding strategies to improve inclusion. Eight libraries were studied 
including The Royal Danish Library in Copenhagen; the Seattle Public Library in Seattle, 
Washington; the British Library in London; the Andrew Carnegie Library in Pittsburgh, 
Pennsylvania; the Salt Lake City Library in Salt Lake City, Utah; New York Public 
Library; Biblioteca a la placa Lesseps, Barcelona, Spain; Community Centre & Library, 
Maryvale, Phoenix, Arizona; and the Royal Alexandra Library in Cairo. Each precedent 
provided students with inspiration and insight into the use of multi-sensory wayfinding 
solutions, and each team shared their findings with the group as a whole. 

Figure 8: Circulation systems in the Royal Danish Library. Photo Adrian Welch 
 
 The two precedents that had the greatest impact on student work were the Royal 
Danish Library and the Seattle Public Library. Better known as the “Black Diamond,” The 
Royal Danish Library expansion in 1999 by Schmidt, Hammer & Lassen Architects 
proved particularly relevant in that it was an expansion project to an already existing 
older library building. The wayfinding solutions designed for this expansion integrate the 
older system with the new to work together as a unified seamless entity. Inclusion is 
addressed in a number of ways: 

• Automated book retrieval that accommodates for accessibility issues found in most 
libraries. 

• A cultural center and library combination providing mixed-use facilities including a 
600 seat multi-functional hall, exhibition spaces, roof terraces, a restaurant, a 
café and a bookstore. 

• Use of a central atrium to provide a connection between old and new, to serve as 
the main area of circulation, to improve orientation and to provide the main 

440



PAPERSPAPERS

access to the different programs. 
• Generous pathways throughout the library to improve accessibility.  
• Flexible space that may be re-programmed based on changing needs.  
• Notable boundaries define distinct spaces.[15] 
 
 The second precedent study of note was the Seattle Public Library, built by Rem 
Koolhaas in 2004. This project proved particularly relevant for both positive and 
negative reasons. Student findings concerning this library were: 
• The transparency of the library skin allows the program, structure and circulation to 

be visible from the exterior.  
• The use of technology provides global dissemination of information about the 

physical holdings. 
• The “spiral” – a four story continuous ramp houses the book stacks and anchors 

the brightly color coded central circulation system of the building.  
• Elevators are labeled with floor programs as well as the call numbers for the spiral 

system.  
• Spaces overlooking other spaces enhance orientation.  
• Different colors, finishes and textiles provide cues that inform the user of change of 

facility function.  
• Call numbers are displayed on the floor at the end of the rows and stacks that are 

capped with translucent material to allow light to penetrate through.  
• Easy-to-read fonts created specifically for the library are used throughout.[16] 

 
 Although critically acclaimed for its architectural design, users criticized the 
building’s functionality. [13] Reported difficulties included:  

• The circulation system is confusing and frustrating because elevators do not stop 
at all floors. 

• Exiting the higher floors is difficult.  
• Escalators go up, but not down.   
• Elevators are too small for user numbers. 
• The library lacks multi-sensory wayfinding features. 

 

Design Proposals 
After studying the issues, students developed design proposals that helped to 
reorganize the wayfinding systems in the library. 
 

 
Figures 9 & 10. Pacheco: Model and section showing the weaving strategy. 

 
 Lauren Pacheco used a strategy of weaving to provide visual and tactile 
wayfinding elements at several scales. (Fig. 9 & 10) The new woven façade of the library 
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distinguishes it from surrounding buildings on campus and indicates the directional flow 
within. On the interior, the woven tactile elements on the wall serve to indicate primary 
paths. Other scales of the weaving form various types of study spaces, furniture, and 
partition walls in addition to serving as light modulators. 

 
Figure 11. Lim: Color-coded towers distinguish the library as a landmark. Figure 12. Cheng: Voice 
activated card prompts viewers with low vision. 
 
 Michael Lim used the powerful wayfinding devices of light and color to help people 
understand the organization of the library. (Fig. 11) The library is divided into four color-
coded quadrants that surround the central courtyard. A light well/elevator pierces 
through each quadrant. Books, journals and other library resources are grouped around 
each light well. The central courtyard, which can be seen from every floor, would act as 
a three-dimensional signage system by displaying the book code numbers in each 
quadrant on each level. The colored towers would become a prominent campus 
landmark. 
 Cheng Cheng used environmentally scaled typography to reinforce both directional 
and informational signage. (Fig. 12) He introduced a new multi-sensory information 
system that uses a voice activated UB card to help people with visual impairments. He 
also developed a new online mapping system. 

 
Figure 13. Kiener: Tower of books opens circulation space. Figure 14. Carroll: Re-orientation connects 
to the primary campus landmark. Figure 15. Butkiewicz: Carrels create a light sculpture. 
 
 Cheri Kiener established a monolithic icon of the library to simplify its organization. 
(Fig. 13) She condensed the books into a hanging tower that serves as an automatic 
retrieval system. This massive moving sculpture, located in the central atrium, becomes 
a spectacle around which other library activities are grouped. The multi-sensory ‘book 
bar’ surrounding the tower allows students to retrieve information in audio, tactile, and 
visual forms. 
 Mary Jane Carroll was inspired by the Greco-Roman tradition of the library re-
orienting the building around an atrium in alignment with the iconic Baird Point (Fig. 14). 
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Wayfinding was improved by re-skinning the building in glass so that the program would 
be visible both inside and out. Other orientation aids included the re-positioning of the 
primary circulation system, now continuously connected ramps, to the heart of the 
building. Tactile columns made of fragrant woods and strategically placed water features 
provide sensory wayfinding information throughout the building. 
 Russell Butkiewicz (Fig. 15) focused on the study carrel area around the perimeter 
of the building. He used the carrels to bring light into the building and send light out into 
the campus. By pushing the carrels into the exterior environment, the act of studying, 
which is central to academic life, is put on display. The illumination of these carrels at 
night would make Lockwood a beacon on campus. 
 

  
Figure 16. (left) Chorley: Material shifts help to communicate areas that are for quiet study. Figure 17 
(right) Reinhard: The smart skin that moves into the library and surrounding buildings helps with both 
wayfinding and information finding. 
 
 Daniel Chorley (Fig. 16) sought to create a more legible and intuitive library by 
arranging similar programmatic elements next to each other and by separating user 
spaces from spaces for holding library materials. The horizontal circulation on each of 
the five floors pushed primary paths to the exterior wall along the outside atrium. Even 
when furthest from the primary paths, the light from the atrium would help to identify the 
paths. Because of the slope of the south-facing wall, more light would be cast into the 
primary circulation paths and to the program beyond. Acoustic material application 
identifies which spaces are for quiet study and which are for more public interaction. 
 Jacqueline Reinhard established a multi-sensory smart skin to expand the library 
and to create connections (Fig. 17) By expanding the library into adjacent buildings, 
more informal student-focused spaces could be enhanced with library resources. This 
new programmatic blend promotes informed and energetic dialogue between students. 
Enveloping this new spatial system with a digitally enhanced skin would allow it to move 
into the library and the surrounding buildings to help both wayfinding and information 
finding. Students could access digital information and receiving wayfinding cues by 
interacting with the smart skin. 
 

Conclusions 
In response to contemporary social learning practices and societal reliance on digital 
technologies, the library is a rapidly changing building type. While the students used 
their research findings to develop innovative proposals to improve navigation, access to, 
and interaction within the library environment, more significant issues arose as well. 
They found that diverse participation in the design process yields inclusive and more 
equitable results. They discovered that it is essential for designers to work within a kind 
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of questioning and moving framework so that those with peripheral points of view, those 
not always considered in design solutions, and those with contradictory viewpoints can 
participate in the discussion and practice of design. These voices are a necessary part 
of the process, but often are overlooked. Certainly, as critical makers of the built 
environment, students need to learn to examine the possible consequences of their 
agendas and the conditions they foster to become socially conscious designers. 
The actions of socially responsible designers pose many questions and offer many 
possibilities. They challenge our conventional concepts of space, opening choices for 
some that change choices for others. They confront current notions of 'citizen' and 
'community' by setting up situations in which more diverse populations can participate in 
decision-making processes. They influence questions about how institutional values are 
questioned or maintained. They ask what is found and what is lost, who wins and who 
loses as modes increase, and open inquiry into notions about habits and changes in our 
senses, perceptions, and states of being. Most importantly, examining the 
consequences of an expanded social design agenda provokes questions about how to 
practice, teach, and learn in ever-changing multi-conditions—conditions that ultimately 
move toward an intelligent and thoughtful approach to inclusive design. This 
investigation of the changing nature of the library reminded us that it is through critical 
study of the ways that our systems include or exclude meaningful developments of 
social justice in design that we transition from supporters of the status quo to arbiters of 
change. 
 

This project was developed in part with funding from The University at Buffalo Libraries, 
The Center for Inclusive Design and Environmental Access and the National Institute on 
Disability and Rehabilitation Research, U.S. Department of Education. 
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Design: Public Bus Access for Older 
Persons 
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Abstract 
Although it is claimed that new designs and technologies improve quality of life, older 
persons still face a certain degree of exclusion in their daily lives. Adopting a 
participatory approach, a team of designers attempted to facilitate older persons’ access 
to public buses, the most common and affordable form of public transport in Hong Kong 
for this group. This collaborative design project involved a university, a social 
organisation, a bus company and a district council, and older persons actively 
participated throughout the design process. According to a public evaluation of the 
project, its engagement of different sectors of society is valued as a critical breakthrough 
in social innovation in Hong Kong. The aim of this paper is to raise public awareness and 
further understanding of inclusive design for older persons and the differently abled. It 
first identifies the difficulties that the older population has in accessing the public bus 
service. Drawing on research findings on and the design development of a new interior 
bus environment and facilities aimed at older persons, the paper then discusses how 
inclusive design can benefit this population. After presentation of the project’s findings 
and the experiences of those involved, the paper concludes with a discussion of the 
advantages of and difficulties in the participatory approach to inclusive design. 
 
Keywords 
Older Persons, User Participation, Public Buses, Public Design, Inclusive Design 
  

Introduction 
It cannot be denied that the field of design, in conjunction with technological 
developments and scientific inventions, has provided significant benefits to mankind in 
the past two centuries. However, design researchers and professionals are increasingly 
questioning whether design can bring benefits to persons with different abilities. 
Although the business sector and many professionals have begun to consider the needs 
of older persons, as well as the potential market they represent, the design field remains 
relatively less concerned with this population cohort, particularly in the public design 
domain. 

In an attempt to rectify this situation, a series of inclusive design projects has been 
carried out in Hong Kong since the early 2000s with the aim of reviewing, further 
exploring and generating designs for the benefit of older persons who may have 
deficiencies in terms of their motion, sensory and cognitive capabilities. The major 
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motivation for this research is the relative lack of attention this group has received in the 
design arena. The projects comprise two major activities: in-depth investigations and 
user-participatory design workshops. In addition to researchers and professionals from 
such disciplines as design, the social sciences and engineering, older persons―the 
intended users―have also been invited to participate. The promotion of such user 
participation in the design process is one of the projects’ intended goals, beyond the 
generation of research output for the practical benefit of older persons. The project team 
firmly believes that only by engaging users in this manner can high-quality designs that 
serve the needs of all be obtained. 
 

Case Study in Hong Kong 
Older Persons in Hong Kong 
The rapid growth in the ageing population (those aged 60 and over) is a pressing issue 
worldwide, with further challenges expected to rise in future (United Nations, 2010). 
According to reports from both the United Nations (2009, 2010) and the Hong Kong 
government (Census and Statistics Department, 2010), Hong Kong faces particular 
challenges in this regard. If the current population trend continues, then 40% of Hong 
Kong’s population is anticipated to be aged 60 or above by 2050, giving it the highest 
percentage of the aged in Asia, surpassing even Japan (38%) (United Nations, 2010). 
 
Public Bus Use amongst Older Persons 
As in many regions of the world, a high percentage of Hong Kong’s older population is 
deprived, having a low or no income and limited savings (Kwok, 2003, 2006; Tang and 
Midgley, 2010). Many also receive little family or social assistance in going about their 
daily routines. The most common, and usually the only possible, way for them to access 
locales outside their immediate vicinity is to take public transport (Siu, 2010). This is true 
even of the very elderly who may suffer from disabilities. Buses are the most popular 
and convenient form of public transport amongst the older population in Hong Kong, 
which has established an effective and extensive bus network (Siu, 2007). 

In recent years, the mass media has carried many reports of the difficulties that 
older persons face in accessing the public bus service and even of accidents they have 
suffered when using the bus (see, e.g., Mingpao, 21 November 2010). The main barriers 
to easy bus access that this population faces include inconvenient bus stop locations, 
non-user-friendly bus stop facilities such as a lack of seats for the elderly, poor bus stop 
information legibility, deficient interior bus designs, and an inadequate provision of bus 
facilities.  

 
Bus Interior Design Case Study 
From 2009 to 2010, a project was carried out to investigate the current situation and 
improve the accessibility of the public bus service for older persons in Hong Kong. The 
project was initiated by Caritas Hong Kong and the Central and Western District Council 
(C&WDC), and the design team at the Public Design Lab of The Hong Kong Polytechnic 
University was invited to lead it. Caritas is one of Hong Kong’s largest non-governmental 
social service organisations, and it has a good service and communication network with 
older persons. Caritas thus served as the key communication link between the design 
team and older persons, particularly at the start of the project. The C&WDC provided 
information and support on district matters, such as logistics and communication, to the 
different parties involved in or related to the project. 
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Preliminary Background Study 
After several preparatory meetings with social workers, councillors and the group of 
older persons invited to participate, the design team carried out a six-week preliminary 
background study to identify the area and scope of the project. On the basis of the 
findings of this preliminary study, the design team, with the agreement of the 
participating older persons, decided that the research and subsequent design work 
should focus on the interior design of public buses.  

One of these findings is that the major reason for the deficiencies in current bus 
interior design is that Hong Kong’s buses are all imported for foreign countries. Although 
the buses are fabricated in Hong Kong and undergo some modification to fit local needs, 
no special care has been taken to address the specific needs of older persons (Siu, 
2010). The results of interviews with government officials and bus company engineers 
indicate that the reason for this omission is that older persons are not the sole users of 
public buses. Hence, bus companies must consider the needs of different groups of 
users. In many ways, however, this kind of explanation is little more than an excuse for 
not giving greater priority to the needs and preferences of the older population beyond 
basic safety considerations.  

Moreover, since Hong Kong’s public bus service began operation in 1920, actual 
bus users, including older users, have never been consulted on bus interiors, with the 
original designs and later modifications being the sole provenance of design 
professionals. In other words, the needs and preferences of older persons have not 
been well studied or identified by actually consulting these individuals. In addition, there 
has also been a lack of regular evaluation procedures to review the changing needs of 
the older population in terms of bus access. 

 
Case Study Approach 
This project adopted the case study approach both because of financial and manpower 
limitations and because the aim of the project was not to generate general rules for the 
interior designs of all buses. The design team, participants of the older population and 
representatives of all of the other parties involved agreed that different types of buses 
have different interior design requirements and that these requirements change over 
time. The aim was thus to generate insights and guidelines for design improvement and 
a better design process in future. It was also anticipated that the project would raise 
awareness of, and interest in, the needs and preferences of older persons as bus users 
amongst design professionals and the general public. 

 
Experience in Participatory Design 
Following introductions and additional arrangements by Caritas, the design team invited 
several groups of older persons to participate in the project. From the very beginning, all 
parties involved agreed that the project had to focus on the actual needs and 
preferences of this population cohort. In addition to generating practical applied research 
output, the project team also hoped to encourage older persons’ participation in the 
entire design process. Their participation allowed the design team to gain detailed 
knowledge of the way in which older persons use the public bus service, the difficulties 
they have in accessing it, and their needs and preferences in this regard. In addition to 
such functional factors as ergonomics, the design team also considered the social, 
cultural and psychological factors at play. The team was aware that in addition to 
catering to the special needs and preferences of the older population, the project 
outcome had to be a bus interior suitable for all bus users. 
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Members of the older community were involved in the project from the very 
beginning, and rather than merely being able to provide input on the designs proposed 
by the design team, they were engaged in the entire decision-making process. For 
instance, several field visits were arranged to familiarise both the older participants and 
the social workers with the interior environment of different buses. Several of the former 
noted that these visits were very helpful in stimulating ideas, thus facilitating their work 
with the design team to identify the appropriate project direction. 

Following these field visits, several participatory design workshops were held (see 
Figures 1-2) with the coordination and facilitation of the design team. One of Hong 
Kong’s bus companies presented an up-to-date bus model during the workshops, which 
prompted a fruitful exchange of views amongst the older participants and between these 
participants and the design team. As there was quite a large number of older people in 
attendance, they were divided into several smaller groups for separate workshops at a 
later date. 

The workshops also gave the design team the opportunity to observe the way in 
which older persons navigate the interior space of a bus, for example, how they get on 
and off the bus, move about inside the bus, select their seats, hold the handrail, etc. The 
design team also carried out interviews with individual older persons and small groups to 
learn more about their daily routines, for example, when, why and how they access 
buses. The older persons were also encouraged to express their opinions freely and to 
comment on others’ opinions during the workshops. The workshop organisation was not 
without difficulties. Great effort was required to ensure that the workshops were well 
managed, that different older individuals were sufficiently motivated and had the 
opportunity to raise their concerns and voice their opinions, and that no arguments broke 
out (for further details on participatory workshop arrangements, see Bell and Wakeford, 
2008; Kwok, 2003; Sanoff, 2000; Schuler and Namioka, 1993). 

Sanoff (2000) suggested that to obtain the greatest benefits from the participatory 
design process, instead of encouraging participants merely to express their opinions on 
or select from a number of proffered design solutions, the design team should motivate 
them to participate actively in the design process. In the current project, for example, the 
older persons involved were actually encouraged to suggest designs in addition to 
making comments on existing designs. They identified areas for further improvement, 
such as in the positioning of handrails, methods of signalling the driver to stop, and 
designating specific seats for the elderly and persons with disabilities. With the 
assistance of the design team, they also made simple models and attached them to the 
bus interior to illustrate their suggested changes (see Figures 3-4). At the final stage of 
the workshops, the older participants evaluated the proposed design solutions and made 
further suggestions. 

During the workshops, the design team provided support and professional opinions 
on technical and other critical matters, such as model-making, computer rendering for 
simulation and evaluation (Figure 5). It also recorded the entire process and engaged in 
discussions with the older persons and other participating parties in the later stages. The 
resulting record will serve as a valuable reference for other community- and user-
participatory activities. 
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Figure 1. The older persons involved in the project review an existing bus interior design and give 

their views. The design team records their comments. 
 

 
Figure 2. Several older persons comment on the existing handrail design and make suggestions 

for improvement. 
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Figures 3-4. With assistance from the design team, the elderly participants create simple models 

to illustrate their views and suggestions. These models greatly facilitated the discussion and 
further design modifications. 

 

 
Figure 5. Based on the older persons’ ideas, the designers implement the final concepts. 

 
The older population’s participation extended beyond the design process. In 

coordination with the design team and social workers, older persons formed themselves 
into groups to handle other project matters. These groups were active in helping the 
design team to organise and conduct a preliminary discussion session at the start of the 
project and a press conference at the final stage. During the press conference and in 
interviews with the media, they informed the media and the public of their concerns 
about the current interior environment and facilities of buses (Figures 6-7) and presented 
their views independently with technical support from the design team and social 
workers. The design team considered such self-initiated activities to be a very important 
part of the overall project because they helped to raise awareness amongst the older 
population and society at large of older persons’ ability to act as active agents in the 
design process, from problem identification and background study to solution proposal, 
implementation, and evaluation, and project report and further consultation. They also 
provided proof that end-users and design professionals can work collaboratively, with 
the knowledge, views and experience of one supplementing those of the other. 
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Figures 6-7. Older persons actively participate in the briefing and concluding sessions of the 
workshops. Facilitated by the design team, they present their views to the public at a press 

conference. 
 

Role of Users and Designers 
In this bus interior design project, the greatest value of user participation lay not in the 
final design outcomes, but rather in the process. Several older persons who attended the 
project evaluation meeting said they found the project meaningful as it gave them a ‘say’ 
in a design intended for their use. They also said they felt respected, as they were 
considered the main actors in the design process. 

As many advocates of user participation have pointed out, such participation is no 
guarantee of a ‘bright’ or ‘eye-catching’ design output. In commenting on the design 
output of this project, some designers and reporters commented that the design 
solutions selected by the older persons involved were functional and straightforward, but 
contained few surprises. Earlier user-participatory projects carried out by the design 
team had similar outcomes (Siu, 2009a, 2009b). More seriously, some of these projects 
produced no concrete solutions. Moreover, many user-participatory design projects are 
much longer in duration than their non-participatory counterparts and require greater 
amounts of funding and manpower. Practical difficulties have prevented some from 
being finished (Siu, 2010). These are some of the reasons that user participation in the 
design process has been criticised as ineffective and inapplicable (Siu and Kwok, 2004). 
However, none should be used as an excuse to diminish the value of and need for user 
participation (Sanoff, 2000; Siu, 2008; Siu and Kwok, 2004). As its name implies, the 
whole point of ‘user participation’ is to allow users to raise their concerns and participate 
in the decision-making process. 

The success of a participatory design project relies on finding the right balance 
between the contributions of users and designers. Regarding the contribution of 
designers, it is essential that they put in the necessary effort to carry out in-depth study 
to better understand the background, needs, wants and preferences of users (Kwok, 
2006; Luck, 2000; Scrivener, Ball and Woodcock, 2000; Siu, 2009a, 2009b). Moreover, 
during the participatory design process, designers are not free to abdicate their 
responsibilities and allow the participating users to do everything. Instead, they need to 
take on two supportive roles: that of coordinator and facilitator (Kaner and Lind, 2007; 
Sanders, 2002; Sanoff, 2000; Schuler and Namioka, 1993; Siu, 2009b). Designers must 
first take the initiative in their role as coordinator by communicating with and gathering 
together the different interested parties, including the government and related 
organisations, funding bodies, professionals, and end users with the aim of forming a 
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project working group. Many designers today find this a very difficult role due to a lack of 
experience, and hence they often do not perform it very well. Some of the blame lies 
with today’s university design education, which does little to provide budding designers 
with the necessary knowledge and experience. Another reason for the difficulties in this 
arena is that many design companies are very reluctant to put effort and resources into 
participatory design, thus preventing their designers from gaining experience in it. The 
reform of design curricula is necessary if the situation is to be rectified. Further, design 
companies need to be educated to realise the value of user participation and then 
arrange for their designers to gain the knowledge and experience necessary to carry out 
successful user-participatory design projects. In addition, rather than working on their 
own, designers may find it helpful to seek out the help of outside parties that are familiar 
with and have a good relationship with particular user groups in coordinating the user 
participation process. A good example is the collaborative relationship that the design 
team involved in the project described herein established with the Caritas social workers. 
This allowed the design team to form a satisfactory connection with older persons and 
helped to ensure better coordination throughout the design process. 

Designers’ second important supportive role is that of facilitator. To be a good 
facilitator is to provide a good environment and the necessary support to allow users to 
initiate, develop, modify, implement and evaluate the designs in question. According to 
those involved in the current project, quite a few of the older persons involved were 
initially passive in voicing their opinions. Hence, the design team needed to find a way of 
providing a stimulating but also relaxed environment to motivate these user participants 
to identify their needs, set goals, voice ideas and opinions, make decisions, and 
evaluate outcomes and then support them in doing so. At the same time, some of the 
older persons were very active (possibly a little too active, according to some of the 
design team members) to the extent that they dominated the workshops, thus preventing 
some of their peers from expressing their views easily and freely (Siu, 2010). Therefore, 
to be good facilitators, designers must have the knowledge and skills needed to manage 
the workshops in such a way that different users have equal and fair opportunities to 
participate. Moreover, particular attention needs to be paid to, and special support given, 
to those who have less opportunity to express their views (see also Kaner and Lind, 
2007). 

To be successful in both coordination and facilitation, designers need to have a 
solid foundation of knowledge on the background of and issues related to a given 
project. They also need to explore the diverse backgrounds, needs and preferences of 
different users (and user groups), as well as what satisfies them. This may require some 
degree of diplomacy, as the different parties involved may have contradictory concerns. 
In the current project, the design team spent several months carrying out a background 
study of public buses in Hong Kong. The team also spent a lot of time in discussions 
with the social service organisation and in paying visits to the related parties and 
departments to learn more about the older population. Preliminary visits to the 
participating bus company were also necessary to identify the practical limitations and 
constraints that could possibly affect the design process and to ascertain the contribution 
the company was willing to make. 
 

Conclusion 
Designers always claim that designs are intended to serve the needs of users. However, 
this claim is only partially correct because designers often consider the needs of only 
some users, that is, the majority users, those more able to pay for the design. The needs 
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of minority users and the deprived are overlooked most of the time or, for all practical 
purposes, ignored entirely. 

This paper reviews a design project in which older persons actively participated 
throughout the process. As the advocates of participatory design state, the core and 
most important value of such design is that it provides opportunities for users, especially 
minorities, the deprived and those with disabilities, to raise their concerns, identify issues 
and problems, express their opinions and views, and make decisions. In participatory 
design, designers are no longer assumed to be, nor can claim to be, experts who alone 
can provide the perfect solution to a design problem. Instead, they are both expected 
and even required to coordinate with and facilitate different parties, including deprived 
and minority groups who previously have had little opportunity to voice their needs and 
wants, in coming together to generate user-fit design solutions. Only through such a high 
degree of user participation can designers guarantee more inclusive design outcomes 
and a more inclusive society. 
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„Looking Good, Feeling Good‟ –
TacMap - a navigation system for the 
blind‟. 
 
Professor Paul Chamberlain MDesRCA, Patricia Dieng MA.  
Art & Design Research Centre, Sheffield Hallam University, UK 
 
Abstract 
This paper describes the research and development of a navigation system for the blind 
that provides a tactile and visual language that can be understood by both sighted and 
blind users. It describes key work and issues in the development of graphical symbols 
and in particular the pioneering work of Neurath‟s ISOTYPES, as well as more specific 
communication systems for blind people. The paper focuses on the development of 
„TacMap‟, a navigation system for the blind. User engagement has been fundamental in 
the research and the paper discusses the methodology, the research findings and 
product‟s potential future opportunities and impact. 
 
Keywords 
tactile graphics, haptics, inclusive design, human-centred design, accessibility, co-
design 
  
TacMap  
 
Overview 
Traditional maps and plans use a combination of pictographs, ideographs, symbols and 
text to abstractly communicate space and the arrangements within it. The focus of our 
research explores how traditional graphics and architectural icons used in the design of 
maps and plans for sighted people are interpreted and understood by blind people 
through tactile translation. From this we hope to develop a series of optimum icons for 
use in the design of tactile maps that can also be understood easily by sighted people. 
The rationale for this is that the maps will often be created by people with sight and the 
maps are likely to be a communicative link between people with and without vision.  

An initial search revealed an incomplete range of tactile icons and also established 
there is no single international standard. The Canadian National Institute for the Blind 
(CNIB) and the Braille Authority of North America (BANA) are working on guidelines in 
the hope of developing standards for the production of tactile graphics.  

Our objective is to provide a system that can be adopted by non-experts to enable the 
creation of tactile maps for diverse locations of varied scales and customisable 
information. This will support autonomy, independence and safety to intended users 
through increased access to a variety of environments. There are many examples where 
„special‟ facilities have become ubiquitous in our society, e.g. access ramps and textured 
footpaths. The TacMap navigation system has been developed to change and improve 
the way visually impaired people plan their journeys, travel and move around exterior 
and interior spaces. Our aim is for blind people to better understand how a space, e.g. a 

456



PAPERSPAPERS

building, is composed before or at the time they visit and understand the arrangement of 
this space. Such places would include hotels, museums, theatres, civic buildings, 
university buildings, sports arenas, schools, bus and train stations, and buildings where 
they work. 

Our research focuses on the development of the iconographic content of the maps as 
well as a system to create the tactile maps/plans. We have developed graphical software 
and the screen interface to enable the easy production of accessible information for 
visually impaired people.  Design researchers and software developers at Sheffield 
Hallam University have worked in collaboration with the Sheffield Royal Society for the 
Blind to optimize the software and its interface and subsequently the design and 
production of the tactile maps (Fig 1). The maps are created on screen, with the support 
of a simple set of instructions, and then printed on a standard printer using “ink swell 
paper”. The printed maps are then passed through a special heater and the black ink 
swells to provide a raised tactile surface; the users can then „read‟ and translate  the 
information through touch. 

 

                                    
 
                            Figure 1. TacMap screen based interface 

 
Towards an international language Context 
Although we found little that would inform our enquiry related to an iconography for the 
blind we must recognise the contribution work of Otto Neurath and others in our 
research. The Austrian philosopher of science, sociology, and political economist, Otto 
Neurath.conceived and developed an international picture language that became known 
as ISOTYPES ( International System Of TYpographic Picture Education), using self 
explanatory symbols based on scientific and psychological experiments. Neurath is 
widely acknowledged to have evolved the first theoretical framework for modern visual 
education and the effects of his pioneering work can be found in most of today‟s visual 
culture (Fig 2). 
 

                                             
                                                                  
                      Figure 2. Current road sign                        Figure 3. Isotype pictographs 
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Just before his death in 1945 he completed his „visual autobiography‟ (Neurath 2010) 
in which he describes how the growing emancipated proletariat could be educated not 
through opaque scientific languages but directly illustrated straightforward images. 
Another proposed outcome of this work was that language and cultural barriers could 
also be overcome as isotypes would be universally understood. The idea was that 
images can bridge the differences between languages because it is easier to remember 
simplified images than exact figures.  

Political artist, Gert Arntz, was commissioned with the design of the Isotype‟s 
pictograms and visual signs. Published in Leipsig in 1930, his work „Bildstatistisches 
Elementarwerk‟ contains  100 visual charts, providing an overview of the essential 
empirical data of the world at the time. This publication is an example of the „Vienna 
method‟ to present generally accessible information regardless of language barriers with 
the aid of images (Fig 3).  

Key features of the isotypes were the use of colour combined with silhouetted forms 
which compels us to look at essential details and sharp lines where there is no defined 
backgrounds. Symbols are often combined: a symbol for a worker and a symbol for 
agriculture could be combined to make one symbol for an agricultural worker.  

Coincidentally from the perspective of our research and development of the TacMap 
Nuerath‟s second wife Olga Hahn was blind but there is no evidence to suggest he 
explored or developed his work in a tactile language1.  

 
Iconic language  
Neurath admired Egyptian hieroglyphs and while he did not suggest there was any 
continuous development from Egyptian wall painting, he did describe his work as a 
„renaissance of hieroglyphics‟. Hieroglyphics should not be assumed to stand as direct 
representatives of things or simply depict things, they were often phonetic characters 
and also highly symbolic.  

Contemporary interface culture uses iconic signs in abundance. Hartmann (2008) 
suggests these signs represent not objects, but often, algorithmic processes. As for 
pictograms used in public communication, semiotics allows us to distinguish between 
pictographic and ideographic signs. He warns while pictographs are figurative signs that 
may be interpreted for their literal meanings, reading them as a picture language may 
lead to confusion. In other words, it is misleading to think of pictographic writing as 
existing outside a certain culture and context. This potential dichotomy- 
misunderstanding was fully understood in the development of the symbols for the 
TacMap.  

Although there are some signs that relate to certain objects (like „car‟ or „key‟), as 
illustrated by Lupton and Miller‟s table (Fig 4), the implications for meaning become 
extremely complex when they are combined. Hartmann suggests „a car dreams of a key‟ 
might be called poetic, but it is hard to imagine a sign being interpreted like this in 
everyday communications. At the airport, we are more likely to interpret this sign as „car 
rental‟, thus treating it as an ideograph, and not as a pictograph.  

 

                                                 
1 Hahn died before Otto fled to the UK where he married Marie Reidemeister and where he developed 

the Isotype Institute in Oxford. After his death, Marie continued the work of the Isotype Institute. The Otto 
and Marie Neurath collection is now part of the research archive in the department of Typography & Graphic 
Communication at the University of Reading, UK. 
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Figure 4. Lupton & Miller 1996 

 
Communication systems for blind people 
The blind and partially sighted population is approximately 2 million in the UK and over 
160 million over 177 countries (WBU). This number will increase in the near future due 
to the increasing proportion of older people who will be encouraged to be independent. It 
is predicted that by 2050, the numbers of people with sight loss in the UK will double to 
nearly 4 million (RNIB). The Braille system was based on a method of communication 
called night writing originally developed by Charles Barbier in response to Napoleon's 
demand for a code that soldiers could use to communicate silently and without light at 
night. Barbier's system was too complex for soldiers to learn and was rejected by the 
military, but in 1821 he visited the National Institute for the Blind in Paris, where he met 
Louis Braille. Braille identified the major failing of the code, which was that the human 
finger could not encompass the whole symbol without moving, and so could not move 
rapidly from one symbol to another. His modification was to use a 6 dot cell, the Braille 
system, which revolutionised written communication for the blind.  

Though Braille is thought to be the main way blind people read and write, in Britain 
(for example) out of the reported 2 million visually impaired population, it is estimated 
that only around 15-20,000 people use Braille and its use has decreased with the 
emergence of non-specialist school teaching (NFB). With the emergence of mobile 
technology and GPS, there are audio systems to help blind people navigate and be 
guided without the need for Braille. Audible GPS is a suitable tool to instruct direct routes 
to the user to get from A to B. However, they are relatively expensive and once inside 
buildings, are limited and cannot provide a detailed level of spatial information. 

Blind people are routinely provided with text material in Braille, audio or large print but 
pictures, diagrams and maps (tactile graphics) are often only briefly described (RNIB).  
Tactile graphics is a specialist field with many methods and processes including 
embossing, etching and thermoforming, for educational and recreational use.  

Challis and Edwards (2000) are critical of much that exists and in „Good Tactile 
Diagrams can look bad‟, state „It might seem trite to state that the sense of touch is 
vastly different from that of sight. Nevertheless, it seems that the designers of some 
tactile diagrams do not bear this in mind. Thus, the diagrams they produce may look 
good - but are most impractical to explore manually‟. They support the development of 
guidelines for tactile design, „to ensure that the right amount of information is available to 
the user through the fingertips,‟ that should lead to tactile diagrams which are, „much 
easier to use - though they may be harder to interpret visually‟.  

Our investigation aims to inform the development of navigation aids (tactile maps) for 
blind people that will help support independence and could enhance their quality of life. 
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However our objective is to challenge whether tactile diagrams should and can be both 
clearly interpreted through vision and through touch.  
 
Method 
Key to this research was the utilisation of tangible artefacts as a methodology for eliciting 
knowledge This approach has been significant in the Art and Design Research Centre, 
informing the design of patented solutions and award winning commercial outputs of 
research programmes (e.g. Roddis' 'TTurra' and Rust's 'Prosthetic Arm' both funded by 
AHRC). Chamberlain (2010) has discussed the limitation of traditional user-centred 
research methods that focus on verbal and visual protocols. The use of „design‟ and 
„artefacts‟ as research tools to help us engage with and better understand people rather 
than just to provide solutions and responses to problems has been extensively explored 
within the Art & Design Research Centre at Sheffield Hallam University 2 . The user 
group in this context (blind people) challenges again those traditional protocols. In his 
research we exploit the design and creation of physical artefacts early in the 
investigation to help us understand the complex needs of the user who may or may not 
be blind. Following a search on current work in this field and existing communication and 
navigation systems for the blind we embarked on recruiting a lead user group through 
the Sheffield Royal Society for the Blind (SRSB).  

The research team, in collaboration with blind people, has developed a tactile 
language (tactile symbols and textures) to represent for example entrances, exits, fire 
exits, direction of doors openings, reception/ information points, disabled, male and 
female toilets, stairs, lifts, access ramps, canteens, classrooms etc: information they 
usually seek by asking the help of sighted people.  

 
User engagement 
The research team, working closely with a software programmer at the University, 
developed a prototype screen interface that was able to take architectural plans and 
other appropriate information and translate them into simplified maps suitable for printing 
on ink swell paper to create a tactile map, „TacMap‟.  Potential TacMap producers, e.g. 
administrative staff, or receptionists with limited or no CAD expertise were recruited (ten 
participants) and allocated the task of creating a map in controlled conditions following 
only the prompts embedded in the software and presented on screen in the form of 
video clips. Each of the producers engaged in the test were successful in completing the 
challenge of creating a map. 

The research team presented the project to SRSB in 2008, gaining a positive 
response from their members to support and engage in the research and development 
of a tactile language for the creation of a tactile map system. Two lead users were 
recruited to work closely with the research team to evaluate current systems, develop a 
suitable series of icons and identify appropriate information that might be required as 
content for the tactile maps. The findings were then presented to and debated in a wider 
forum with other blind members from SRSB through a series of user workshops (Fig 5). 
Following a six month collaboration, the design team collated standard architectural 
symbols generally grouped into „Building parts‟, „Rooms‟ and „Facilities‟. Each of these 
are generally represented on traditional plans and maps as pictographs, ideographs, 
symbols or text. For blind users we could add Braille. Utilising the ink swell process, 
                                                 
2  Research by Chamberlain et al that investigates the role of haptics (touch) in enhancing communication in the design 
of products for profoundly sensory impaired people (Chamberlain, Roddis 2003) and a non-interchangeable medical 
connection system (Chamberlain, Gardner, Lawton, 2007).These investigations highlighted the value of optimum 
combinations of sensory prompts in the design of products to maximise usability. 
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tactile versions of these were created for evaluation in the workshops. Feedback from a 
series of tests suggested many pictographs and ideographs used to visually 
communicate information on maps/plans became difficult to recognize and understand 
when a tactile „copy‟ was created. This was largely due to the small scale the icon would 
need to be to be included on a map/plan, as Barbier had discovered with his code 
language in the early nineteenth century. The research team in close collaboration with 
the blind users then modified the visual symbols so they became easier to understand 
through touch. In many instances, the visual symbols evolved from pictographs and 
ideographs into abstract symbols. (Fig 6). 
 

                         
 
                       Figure 5. user workshops                                           Figure 6. example icons 
 
Field trial 1 
Sheffield Hallam University‟s Furnival Building was selected for an initial field trial and 
tactile maps specially created for the space utilizing the software were developed. The 
Furnival Building is modern, has four levels and includes stairs, lifts, a reception area, 
gallery, atrium, restaurant, classrooms, meeting rooms, offices, toilets and laboratories.  
Two booklets composed of information about the location of the building, the key to 
icons and the plans were posted to two volunteers two days before the trials.  On 
average the volunteers took about 45 minutes to „read’ the booklets prior to the visit to 
the building. Each volunteer was then scheduled separately to visit the building and 
prompted to undertake a series of tasks (Fig 7) e.g. go to reception, find a specific room, 
find the toilet . Each volunteer was observed during the trial but offered no help. At the 
end of the task each volunteer was interviewed to reflect on their experience. Each 
volunteer completed the tasks successfully without the need for any additional 
supporting intervention. Each volunteer undertook the task with only brief checks with 
the map/plan and key during the trials. 
 

                             
  
                                                 Figure 7. Field trials 
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The 2 volunteers stated that: 
-the tactile symbols were easy to recognize and remember.   
-they had for the first time an idea of the composition of the space before visiting a   
building.  
-they appreciated the fact of being more independent finding their way without being 
guided by someone sighted.  
 
There were recommendations for the inclusion of a scale and minor adjustments to 
some of the icons. Following these modifications a second trial was undertaken with a 
larger group of volunteers and with the support of Sheffield City Council in the Award 
winning city centre Winter Gardens and Millennium Gallery. Sheffield City Council were 
interested in supporting the development and potentially adopting the TacMap system to 
support the city‟s accessibility agenda. Engagement with the accessibility advisory team 
led to the adoption of an auditory guide to support the tactile map aimed specifically to 
users who were not familiar with Braille. 
 
Field trial 2 
Winter garden/Millennium Galleries - This enclosed public space has six entrances and 
a maze of walkways through plants and artworks. There are shops, exhibition galleries, 
seating and cafés. Sixteen volunteers with no prior knowledge of the TacMap were 
recruited through SRSB and comprised of; 
  
Completely blind: 11/ 16  
Partially sighted: 5/16  
White cane user: 11/ 16  
Guide dog user: 5/16  
Familiar with tactile images: 5/ 16  
Could read Braille: 11/16  
 
Volunteers were allocated two booklets, two days before they undertook the trial, which 
comprised of plans of the space and a key to icons created with the software. 
Volunteers were asked to meet our research team at the reception of the Millennium 
galleries at a prescribed time. Each volunteer was then asked to undertake a series of 
navigation tasks (Fig 8). At the end of the tasks each volunteer was asked a series of 
questions and given the opportunity to reflect on their experience.  
 

                              
 
                                                             Figure 8. Field trial 
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A brief summary of findings include; 
 
15 / 16 had no problem understanding the maps/plans  
6 / 16 found the audio description useful  
15/ 16 found tactile maps useful in navigating their way around building  
15/ 16 would use it if available  
14/ 16 suggested changes  
 
With a mixed group of volunteers in terms of familiarity with Braille, the feedback and 
suggested changes focused mainly around the use of text, Braille and audio prompts. 
Braille users did not use the audio prompts, non Braille users found the Braille a 
distraction. Each participant was interviewed at the end of the trial and feedback was 
generally extremely positive.  
 

"This is wonderful, this illustrates so many things; plans are really useful, and it is great 
to be able to go in a room like for example here the toilets and to know where the 
basins, the WC and the hand dryers are”. 
 
"We were talking about the difference using a tactile map and not using one, the thing 
is that without a tactile map I wouldn't have thought to come in here, but the difference 
is that I have actually attempted to do this".  
 
"I have spent a few months at a College for the Blind and it would have been handy to 
have something to show the layout of that building…” 
 
“I'm familiar with the Sheffield train station but things change, and there are certainly a 
lot of things at the train station which I don't know is there, I have walked passed it 
hundred of time and I'll never know it's there, like the main reception and the lift here at 
the Millennium Galleries. To have something like this would be very good” 

 
Findings 
42 icons were identified for potential use with the TacMap. Of these many had 
equivalent symbols commonly used on architectural plans and maps intended to be 
interpreted visually. These icons could be represented as follows. 
    

   pictographs       ideographs  abstract symbols 
55% 15% 30% 

 
Our investigation identified existing tactile icons but did not find an existing cohesive 

tactile cartographic language with evidence to support it. However those existing tactile 
icons sourced as suitable for our application were tested along with our modified 
architectural icons. There were some applications for which no icon existed, often 
represented by text on plans/maps. While Braille could be used in place its limitations 
have been discussed and in response new icons were developed and tested. However 
the software does allow the easy inclusion of Braille prompts if needed, so utilising 
Braille to present information to those who may benefit was considered and tested in our 
study. 

Working together with the volunteer blind community new tactile icons emerged 
through a further series of workshops and field trials. The 42 tactile icons developed and 
used in the TacMap can be categorised as follows;   
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   pictographs       ideographs abstract symbols 
7% 15% 78% 

 
Notably, from the study, pictographs utilised for visual communication in maps/plans for 
sighted people do not easily translate into tactile versions, or convey appropriate 
information through touch. Our findings propose a significant increase in the use of 
abstract symbols in place of pictographs in the design of tactile maps. The proportion of 
ideographs which are themselves abstractions did not change. While Braille is a valid 
alternative to the use of icons its use as highlighted is limited, however alphabetical 
notation has been included and tested as an optional solution (Fig 9). 
               

                     
 
                            

                                         
                                  
               Figure 9: examples of modified symbols and use of Braille/text 
 
Conclusion 
The product 
Our versatile, low cost, low-tech, tactile solution has a number of benefits over audible 
high-tech solutions, including the fact that it does not impede environmental sounds that 
enhance our multi-sensory understanding of our landscape. Our solution provides a 
more holistic picture and understanding of the environment than GPS can provide. 
The research to date has informed the development of a unique software programme to 
create tactile maps from complex architectural plans. Our research has determined that 
there is no international standard for tactile symbols and in response we have developed 
the TacMap software to be customisable. Users are able to download the most suitable 
or preferred symbols or textures and adopt national protocols accordingly. The software 
has been designed to be easily operated by a sighted non-CAD expert.  
The research has in addition focused on the development of an icon-based tactile 
language informed and developed with blind users. 
  
Beneficiaries 
According to the Disability Discrimination Act (DDA), which promotes civil rights for 
disabled people and protects disabled people from discrimination, service providers 
have an obligation to make reasonable adjustments to premises or to the way they 
provide a service. Access to services is not just about physical access, it is about 
making services easier to use for everybody. This system could easily change and 
improve the way organisations and business welcome and facilitate their visually 
impaired guests, visitors, and clients with a low cost system. The evacuation of buildings 
is as equally as important as access and working closely with Health & Safety officers 
within the Estates Department at the University, we have identified the potential benefit 
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of integrating our system as part of the PEEPs (Personal Escape and Evacuation 
Programme).  
 
Research outcomes 
Previous work by Chamberlain highlights the limitations of some user-centred research 
methods in challenging contexts. Interpreting and understanding complex environmental 
and spatial arrangements without vision is yet another example where there is value in 
design interventions as research tools to establish knowledge. Significant in this study 
has been the engagement of end users from the outset. The research team has 
importantly been researching and developing „with‟ and not just „for‟ the end users and 
the insights might contribute to the growing interest in co-design and cooperative 
research methodologies.  

The system to create the TacMaps has been purposely developed to be accessible to 
encourage uptake from a broad community. The research has attracted the interest of 
the Estates department of the University and the local council who, as stakeholders, 
could make a significant contribution to support its development and potential 
implementation. As early adopters, they might influence policy and standards to enhance 
accessibility and inclusivity. 

The study highlights the need for further work exploring and evaluating TacMap as an 
aid to navigation for blind people, as well as the development of a flexible tactile 
language that does not replicate our visual world, yet does not discount it so that we may 
achieve an outcome that might both „look‟ and „feel‟ good. 
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Accessible Maps:  
What should we leave out? 
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Abstract 
For many people planning their journey to and through a city before they travel is 

essential, especially for people with disabilities. A detailed city map can help to identify a 

suitable route, but only if the map provides the wayfinding information the person needs, 

in a format they can access. Maps show information-rich images of a city, helping people 

discover new destinations, identify accessible routes and confidently find their way 

through a city. To some people however, maps are difficult to understand, read, see and 

follow. Map designers have the challenging task of determining what information to 

include, and what to leave out, in order to create maps that help as many people as 

possible, whether travelling by vehicle or on foot. There is very little guidance on 

inclusive map design, so to gain an insight into the problems people with disabilities face 

when navigating cities and using maps, user forums and national organisations that 

represent people with disabilities have been consulted. Research findings are discussed 

in this paper, along with examples of a new generation of city mapping designed to 

create a single, co-ordinated mapping system that can be centrally authored, continually 

updated and digitally distributed. This user-centred, innovative mapping can form an 

integral part of an inclusive, multi-sensory wayfinding systems and can support a city’s 

social innovation strategy.  

 
Keywords 
Map Design, Inclusive Design, Accessible Information, City Mapping, Multi-Sensory 

Wayfinding. Legible Cities, Social Innovation  

 

The information people need to find their way around a city varies from journey to 

journey and from person to person. The format they need it in varies depending on the 

person’s ability and changes at each stage of their journey. Making city mapping (and 

other information) accessible to everyone is a challenge that designers and their clients 

have to address in order to meet disability discrimination and social inclusion obligations 

and to encourage social innovation within the city. The complexity of city environments, 

the multiple reasons for people to visit a city and the fact that a map is predominantly a 

visual communication makes it impossible to design a single version of a city map that 

can be used by everyone. By creating mapping solutions that are adaptive enough to 

change depending on the user’s needs; that are centrally available for different 

organisations to use and that are designed to be accessible when using assistive 
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technology. People will feel included and able to fully explore the city more confidently 

and independently if they can see consistent mapping throughout their journey and are 

able to access the mapping in the way they prefer to obtain information. Cities are 

realising they can gain both socially and economically if they provide clear, consistent, 

accessible wayfinding information and many have allocated funding to design user-

centred mapping and pedestrian signage for their city. 

Bristol Legible City mapping  
Bristol took an innovative, award-winning approach to city wayfinding and identity and 

was the first city to fund a Legible City project. It began with a study of the city’s 

pedestrian system in 1993 and the city council subsequently implemented, or are 

currently developing, over 40 communication projects. Their initial research found that 

“cities generate a fog of content overload – tourist books, timetables, maps, road signs, 

pedestrian guides and advertisements. Too much, and too much that is inappropriate, 

out of date and inaccurate” [1]. The initial research showed that Bristol city centre was 

difficult to create a mental picture of and so mapping was seen as a crucial part of the 

wayfinding system from an early stage of the legible city project. The design team’s 

approach to maps and signs had not been used before in UK cities [Figures 1 & 2]. 

       

Figure 1: Bristol Legible City            Figure 2: Bristol’s ‘heads up’ orientated maps on signs 

mapping (detail)     

Months of research and user testing resulted in two different scales of mapping with 

three-dimensional illustrations of key landmark buildings, an unprecedented level of 

street detail and clearly defined criteria for what to include and what to leave out of the 

maps. Maps used on each street sign are unique and are oriented according to where 

the sign is situated (‘heads-up’ rather than ‘north-up’) so what people see on the map is 

right in front of them, making it easier to relate the map to the environment. Andrew Kelly 

who has been involved in the project for many years believes that “successful cities will 

be those that connect people, movement and places efficiently. They will be engaging, 

welcoming, accessible and easily understood” [2]. This project marked the beginning of 

a user-centred design ethos for city mapping systems that has now been applied to 

signs as well as printed and digital outputs in many cities in the UK including London, 

Leeds, Brighton, Newcastle, Southampton and Glasgow. 
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A new generation of city mapping 
The multi-disciplinary team who created Bristol Legible City’s mapping and sign system 

included three consultancies, MetaDesign London, PSD Associates and Urban 

Initiatives. Lead designers from these three companies have, over the last ten years, 

evolved the design approach used in Bristol and applied the same thinking to other UK 

and international cities including Leeds [Figure 3] and Newcastle [Figure 4], creating a 

new generation of city mapping with the level of detail that pedestrians need. 

 

   

Figure 3: Legible Leeds map designed by Figure 4: Newcastle WalkRide map designed by 

Applied Information Group       CityID  

 

Inclusive design elements  
The new generation of maps include design features and content that enables people 

with disabilities and their support workers to plan a journey. Those designed by  

Applied Information Group (AIG) founded by Tim Fendley, formerly of MetaDesign 

London, have a level of road detail that enables people with limited mobility and people 

using a wheelchair to identify routes that have steps or narrow pavements making them 

inaccessible. The three dimensional illustrations of buildings act as landmarks to help 

people orientate themselves, especially people who have difficulty reading or 

understanding the text on the maps. The pedestrian crossings shown on main roads 

enable people to see where it is safe to cross and where there will be drop kerbs. This is 

important information for sighted and communicator guides working with people who 

have disabilities, to identify which routes are safest and the location of landmarks that 

may be useful for orientation. The detail on the maps enables people to identify which 

routes have open spaces, prominent buildings, public toilets, public transport stops and 

many other features that are useful for navigation and making route choices. The 

walking distance indicator, shown as a ‘5 minute walk’ circle is helpful for people who 

can walk a limited distance or have to consider the battery life of a motorised wheelchair. 

The information included on Newcastle’s WalkRide mapping, designed by CityID 

founded by Mike Rawlinson, formerly of Urban Initiatives, is helpful for people to connect 

their bus journey with their walking journey. The simplified map base has reduced visual 
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complexity and the design team eliminated the information that their user research found 

to be extraneous. The landmarks and key buildings are illustrated in two dimensions and 

the images are used on other wayfinding information products in the city, helping people 

build a mental map of the landmark locations. The maps designed by both companies 

include internationally recognised symbols for the location of public toilets, car parks and 

other public facilities. 

Understanding different map users 
Maps are developed after a combination of internal map design, testing and 

development meetings; client and stakeholder meetings; user forums such as those 

organised by the Helen Hamlyn Centre at the Royal College of Art; and local focus 

groups involving people with disabilities and access officers who have specific 

experience and knowledge of the city. Questions raised during this process have 

included whether the use of the word ‘walk’ may be offensive for people using a 

wheelchair; whether the colours used on the maps are high contrast enough and 

whether the level of detail that many people will find useful, makes the maps look 

confusing for other people. In the absence of published research into map design for 

people with disabilities, AIG contacted national organisations that represent people with 

disabilities, as part of their research for the Legible Leeds project, to get a better 

understanding of issues specific to city map design and how people use maps when 

navigating a city. 

The Royal National Institute of Deaf people told researchers “visual information such 

as a map, is always very useful for deaf people. There aren’t many specific issues to 

consider.” The National Deaf Children’s Society supported this view, telling researchers 

“for a deaf person, it is unlikely that reading a map or planning a journey using a map 

would be a problem as it is a very visual medium – unless the person has additional 

needs or a visual impairment. It is possible that communication may be an issue if the 

journey goes awry and they need to ask for directions or information” [3].  

The Royal National Institute for Blind people (RNIB) said “if a blind person needs to 

know the route from the bus stop to the place they will be working, they will always do it 

first with a person who can guide them and describe the route physically. It’s the same 

with a person with a guide dog. Tactile mapping is not a realistic way of producing the 

sort of detailed map you are designing” [4]. Guide Dogs told the researchers “as far as I 

am aware there has not been any serious research into map accessibility. One way may 

be to have a series of maps for a given city. The first would be ‘macro’ and just give 

main routes and boroughs. A second giving more detail but on a larger scale and 

covering a smaller area, and finally a very local map of just a few hundred metres 

square. Of course on a map there are limits on space so achieving font size [in the 

RNIB’s Clear Print guidance] will be very difficult” [5].  

People with different levels of sight loss attended user forums at the Helen Hamlyn 

Centre, led by AIG as part of the Legible London project for Transport for London. They 

gave valuable insights into how varied peoples’ requirements are “A large print map to 

use at home would be useful.” “A map like this is good because it shows a larger area 

than the A-Z pages.” “I like the colours. I can see the orange and green clearly, but the 

key could be bigger.” “If I go somewhere new I will draw a stick map of the route” [6].  
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Sense advised the researchers “deafblind people will require various types of formats 

for information depending on their own preference e.g. large-print, Braille or audio. When 

out and about, some deafblind people may have access to a Support Worker or 

Communicator Guide whilst some others might make use of technology such as the 

Trekker GPS system or other mobility aids such as canes, or electronic devices such as 

the Palmsonar” [7]. 

Mencap advised, “Everybody is different including people with learning disabilities. 

Using maps like the A-Z is incredibly difficult for people with learning disabilities. The A-Z 

doesn’t bear any resemblance to what you see. Anything abstract or conceptual is 

difficult. People with a learning disability can find traditional maps very hard to follow. 

The maps usually contain a lot of information in a small space, with small writing and by 

their very nature the shape and direction of streets can be all over the place and do not 

fall into a neat pattern” [8].  When creating directions, Mencap use photos of easily seen 

and remembered landmarks, with arrows pointing in the direction the user needs to go. 

The information is kept as simple as possible. An example of a map produced by 

Mencap for people with learning disabilities is shown in Figure 5. 

 

 

 Figure 5: Map produced by Mencap for people with learning disabilities 

 

Inclusive design guidance and map design 
National organisations that represent people with disabilities and government-funded 

organisations have published extensive guidance on designing inclusive and accessible 

information, based on research and consultations with people who have different 

disabilities. These include the See it Right guides [9] and the Sign Design Guide [10] 

published by the RNIB; Inclusive Mobility [11] and Walking Maps [12] published by the 

Department for Transport; Guidelines for Producing Material in Accessible Formats 

published by Scottish Disability Equality Forum [13]; How to make information accessible 

published by CHANGE [14] and the Web Content Accessibility Guidelines published by 

the Web Accessibility Initiative [15].  

There are many recommendations that appear in all the inclusive design guidance, 

including keep the information as simple and consistent as possible; have a high 

contrast between text and background colour; use a matt, rather than glossy, finish to 

avoid glare; align text left with a ragged right edge; use a simple, sans serif typeface; 

use upper and lower case type rather than blocks of capitalised letters; do not use italics 
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or underlining and use line length of between 60-70 characters per line. Guidance on 

type size varies from recommending 12 to 16 point type. 

Guidance that could be used to influence the design of landmark and building 

illustrations on maps is not conclusive, with people who have sight loss preferring 

illustrations that are simple line drawings with thick dark strokes or outlines, but people 

with learning disabilities needing the images to be realistic, preferably a photograph. 

Similarly much of the guidance recommends using internationally recognised symbols to 

indicate the location of public facilities such as toilets, information desks and car parks, 

but CHANGE advises when designing for people with learning disabilities, people should 

“avoid using abstract symbols and graphics – their meaning has to be learnt” [16]. 

Compromises in map design 
Map designers, like all information designers, have to make compromises when solving 

complex design problems because they are dealing with large amounts of information 

and are often limited by space. They need to communicate with users who have different 

abilities. Maps, unlike documents, have road widths that constrain the type size that can 

be used for road name text. The orientation of the road name text is determined by the 

road’s geographical direction. The text is often not horizontal, making it difficult for some 

users to read. 

Many map designers use all uppercase letters for road names despite guidance 

advising against it. There are two main reasons for doing this. As people make their 

journey through the environment, they match a road name on the map with the road 

sign. In most UK cities these signs use all uppercase letters, so to be consistent with this 

connected information, and to enable people to letter match if necessary, road names 

appear in all uppercase letters on maps. The second reason is that using all uppercase 

letters allows the words to appear visually larger because of the lack of ascenders and 

descenders on the uppercase letters, and the road widths can be narrower [Figure 6].  

       

Figure 6: All uppercase letters enables road widths to be narrower, road names to  

appear visually larger and the text to be consistent with the road signs. 

 

Colour on maps is another area of potential compromise. Inclusive design guidance 

recommends a high contrast between the text and background, but maps need to have a 

variety of different colours, hues and lines to differentiate between spaces for example 

roads, buildings, water, pathways, green spaces, beaches and many other features, to 

create a visual hierarchy of information. The designers also need to use colours that are 

appropriate to a city’s environment and identity as the maps are used for on-street signs. 

AIG evaluate colour combination alternatives on all their city maps using a colour 

deficiency simulator called Vischeck that shows how people who have colour confusions 

may see the maps. This ensures there is sufficient colour variation and contrast [Figures 

7, 8 and 9]. Deuteranope and Protanope are the most common red/green colour 

confusions affecting around 8% of Caucasian men, 5% of Asian men and 4% of African 

men. Tritanope, a blue/yellow confusion affects 5% of colour blind people. The map 

colours are adjusted until there is sufficient colour difference and contrast for colour-

coding to be useful for people with colour confusion.  
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 Figure 7: Leeds map    Figure 8: Tritanope           Figure 9: Deuteranope & Protanope  

      blue/yellow deficiency       red/green deficiency  

 

Accessible mapping explorations 
Applied Information Group are working with Leeds City Council, and CityID are working 

with their clients, to explore ways to create an accessible mapping system based on 

inclusive design guidance, information from national organisations and user 

consultations. A few of AIG’s ideas for accessible mapping are described below. 

Concept 1:  Large-print maps  
A series of simpler, large-print versions of the city’s base map have been created for 

user evaluation. By dividing the city centre into key areas – the Civic Quarter, the main 

shopping area and the rail station area – each map has less detailed information, 

enabling the road widths and type size to be increased. Upper and lowercase type is 

used for road, building and area names. Pavement details have been removed and the 

landmark building illustrations have been simplified [Figures 10 & 11]. 

   

Figure 10: Legible Leeds detailed base map         Figure 11: Large print map of Civic Quarter  

Concept 2: Personalised, digital mapping 
Using digital technology the map and its content can be adapted to suit the needs and 

abilities of each user. These may include selecting preferred colour combinations or 

removing the colour completely; larger type and less detail or smaller type and more 

detail; bigger building illustrations, photographs or no illustrations; inaccessible routes or 

quieter, less busy routes. With a digital base map comprising layers of information, there 

are many possibilities for personalising the mapping. People could select information 

based on the purpose of their journey and their personal requirements. Users with 
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different disabilities have prioritise different information such as Blue Badge on-street 

parking locations; wheelchair hire locations; steep gradients; steps, drop kerbs and 

narrow pavements; accessible toilets and baby change facilities; places with induction 

loops and sign language interpreters and audio wayfinding information points. 

Concept 3: Steep & Stepped Route maps 
Feedback from AIG’s user forums suggested that many people need information about 

steep gradients in a city, as well as the location of steps, drop kerbs, narrow routes and 

inaccessible entrances. Most of Leeds city centre is accessible, but there are a few 

exceptionally steep streets, the waterfront pathway is inaccessible in parts and 

entrances to some buildings have steps or features that people with limited mobility or 

people using a wheelchair would find difficult. Using the detailed base map, Steep and 

Stepped Route maps could visually emphasise routes that may cause problems for 

wheelchair users and people who get shortness of breath.  

Concept 4: Single Route Maps 
Many people need a simple map that only shows their route, with images or photographs 

of the key decision points or the landmarks they will pass. A single route map example 

produced for a person with learning disabilities is shown in Figure 5. Different people, 

with different abilities want to make different journeys, so defining routes to map is 

difficult, but there are key routes through the city that could be used to design and test a 

Single Route Map. Maps for routes could be funded by destinations wanting to support 

and encourage inclusivity through accessible information for example, the city’s 

hospitals, universities, sports and events venues or shopping areas. 

Concept 5: Tactile overview map 
A tactile, sculptural overview map could be helpful to explain the overall layout, 

topography and key routes in the city. Users could see or feel that Leeds is built on a hill, 

with a clear grid of streets and a river and railway line creating a boundary to the south 

of the city. Blind and visually impaired people who have learnt to ‘read’ tactile information 

would find a hand held tactile map useful, but it would provide an overview rather than 

detailed information for journey planning. Hand held tactile maps are unlikely to be a 

widely requested resource, but by producing a small number of them the city will be 

providing a full range of accessible maps. There are various ways to provide tactile 

mapping. The RNIB provides advice, design services and production of simple tactile 

maps. 

   

Figure 11: Examples of tactile, sculptural ‘maps’ produced by Topografik 
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Concept 6: Audio information and map tagging 
Many people find audio information more accessible than reading visual information. 

Digital mapping could be ‘tagged’ so that when people scroll across an on-screen city 

map they hear selected information via their audio assistive technology. Cities could 

provide audio descriptions that are downloadable from websites or available on CD for 

the many people who prefer simpler technology. They could give information about the 

city’s general layout, its facilities for people with disabilities, accessible places and 

events and how to get around the city using public transport. Audio information is useful 

not only for people with sight loss, but also people with learning and cognitive disabilities 

and people who can understand spoken English but have difficulty reading it. 

Concept 7: Smart Phone Mapping Apps 
Brighton has launched a walking map app for iPhone users called WalkBrighton that 

uses its digital base map to provide mobile mapping information. People can zoom in 

and out of the maps and see ‘day’ locations highlighted such as shops and museums 

and ‘night’ locations highlighted such as theatres and bars. Many other layers of 

information could be added and future versions of the app could be used with the 

VoiceOver technology already installed in iPhone3GS phones that will speak the names 

of places as the user moves their finger across the map. The existing ‘information’ button 

could be made more visually prominent and could provide more information that people 

with disabilities and other users would find useful. 

 

 

Figure 12: WalkBrighton iPhone app designed by Applied Information Group using  

the same digital base map that is used on signs and printed maps throughout Brighton 

Innovative, complex problem solving 
Cities are vibrant, ever-changing environments. City councils need to be innovative and 

inclusive in their thinking and in the solutions they develop. Finding a route through a city 

is a complex problem solving activity that people without disabilities find challenging. For 

people who have a disability navigating a city independently requires accurate, detailed 

wayfinding information in a format they can access. In a report about social innovation 

for the Cabinet Office, Leadbeater wrote: 

 “All innovation involves the application of new ideas – or the reapplication of old ideas 

 in new ways – to devise better solutions to our needs…Innovation is invariably a 

 cumulative, collaborative activity in which ideas are shared, tested, refined, developed 
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 and applied. Social innovation applies this thinking to social issues: education and 

 health, issues of inequality and inclusion” [17]. 

The new generation of city mapping is based on old ideas of how to draw maps, but 

using new technology innovatively to create adaptive solutions that are accessible and 

consistent across different communication touch-points within the city. With the 

knowledge gained from researching users’ needs; collaborating with other designers and 

developers; sharing ideas within mapping communities; testing new technology solutions 

and continually refining the new generation of mapping, map designers working on these 

projects have developed the expertise to understand how to create mapping that can be 

adaptable and accessible. However, to create fully inclusive, multi-sensory wayfinding 

systems in our cities, significant investment in further user research, map design 

development and implementing new technology is essential. 
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Hospital wayfinding: Whose job is it? 
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Abstract 
In 1999 the National Health Service (NHS) Estates published a 150 page guidance 

document called Wayfinding: Guidance for Healthcare Facilities based on a year-long 

research project, user and staff consultations and an extensive literature review. This 

paper discusses the different approaches to wayfinding the guidance was based on, and 

introduces new thinking including the concept of ‘wayshowing’. Many hospital visitors 

have temporary or permanent disabilities and need to find a specific destination under 

time pressure. The importance of a clear, consistent wayfinding system in hospitals is 

undisputable. The complexity and changeability of hospital sites makes developing and 

maintaining an effective system very difficult. A case study of Guy’s Hospital gives an 

insight into the ambitious changes that are needed to solve wayfinding problems and 

how a connected approach can prove successful. Hospitals find it a challenge to keep 

signs updated, but funding new technology that is easier to update proves elusive when 

hospital budgets are cut. This paper concludes that clear internal communication is 

essential for wayfinding success and that hospitals needs to consider using new 

technologies if a multi-sensory, accessible wayfinding system is to be achieved.  

Keywords 
Hospital Wayfinding, Sign Design, Map Design, Wayshowing, Patient Experience, 

Information Design, Inclusive Design  

 

Hospital wayfinding guidance 
The UK’s National Health Service (NHS) commissioned a research project in 1998 to 

find out why people get lost in hospitals. In 1999 they published an illustrated book, with 

good practice guidelines on each page, called Wayfinding: Guidance for Healthcare 

Facilities [1]. It was researched and written by Information Design Unit (IDU) whose 

auditors carried out nineteen hospital audits at large, small, rural and urban sites. They 

also audited eight non-healthcare sites, looking for examples of best practice, including 

Schipol Airport in Amsterdam, Metro shopping centre in Gateshead, NEC events centre 

in Birmingham, The Barbican and Royal Festival Hall on London’s Southbank and 

Victoria and Waterloo transport terminals. The team analysed 885 patient and visitor 

questionnaires and 247 staff questionnaires and reviewed over a hundred relevant 

books and articles. An expert panel of twenty three people were consulted at key stages 

of the research, including people with experience and knowledge of wayfinding, 

information design, hospital estates management, academic research and how best to 

communicate with people who have disabilities. Every hospital estates and facilities 

department in England had free access to the book when it was published and seminars 

were run for estates managers to learn how to apply the guidance. IDU wrote a paper, 

published in the Information Design Journal [2], describing the research process and the 

findings on which the good practice guidance were based. Examples of wayfinding 
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solutions that follow the good practice guidance, along with examples of confusing signs, 

maps and site layouts from other audited sites are illustrated in the paper. The authors 

describe some initial thinking about the future of hospital wayfinding and how digital 

technology and new media may make it easier for patients and visitors to find their way. 

In this paper, different approaches to solving wayfinding problems are reviewed and 

Guy’s Hospital is used as a case study to see how they have attempted to improved 

wayfinding at their site. Having a Wayfinding Champion with top management influence 

and available budgets is essential in the successful implementation of a connected,  

accessible wayfinding system and using technology is the most effective way to create 

an inclusive, multi-sensory wayfinding systems that can be kept up-to-date. 

Wayfinding is more than just signs 
The initial trigger for the research was the realisation by NHS Estates that their Health 

Technical Memorandum (HTM) 65 Signs document [3] needed updating. HTM 65 was 

very prescriptive, specifying brown signs with white text, using Health Alphabet at 

predetermined type sizes on a limited number of slat sizes. The lack of flexibility in the 

guidance, along with the increasing complexity of hospital sites over the fifteen years 

since the HTM was published meant the guidance needed reviewing. IDU initially 

anticipated they would produce a new sign design specification using a more modern 

typeface and higher colour contrast combination.  

Two books influenced Information Design Unit’s thinking when they began to research 

why people get lost in hospitals – Design That Cares [4] and Wayfinding, People Signs 

and Architecture [5]. The research team realised that the solution was consistent, 

connected wayfinding systems rather than new signs. Updated sign designs would not 

solve the complex navigation problems patients, staff and visitors faced when trying to 

find their way around a hospital. 

The process of wayfinding has been described in a variety of ways over the last four 

decades, since Kevin Lynch introduced the concept of legibility and wayfinding in his 

1960’s book The Image of the City [6]. In Design That Cares the authors state that 

“wayfinding involves five deceptively simple factors: knowing where you are, knowing 

your destination, knowing and following the best route to your destination, recognising 

your destination upon arrival and finding your way back out” [7]. In Wayfinding, People 

Signs and Architecture, the authors state that wayfinding is “spatial problem solving 

comprising the following processes – decision making, decision executing and 

information process” [8]. In Wayshowing, the author agrees that “wayfinding is a spatial 

problem solving process” and he identifies three different activities “search, decision and 

motion – to seek, to decide and to move” [9]. Mollerup also introduces the concept of 

‘wayshowing’ writing “wayfinding and wayshowing relate to each other as do writing and 

reading ...or cooking and eating. One activity deals with sending, the other with 

receiving. The purpose of wayshowing is to facilitate wayfinding.” [10]. In Wayfinding: 

Guidance for Healthcare Facilities, the authors state that “many factors affect how 

people orientated themselves and find their way, but wayfinding is essentially a series of 

inter-related decisions influenced by personal and environmental factors and also by the 

availability and understandability of information” [11]. The theory seems relatively 

straightforward and consistent, but IDU found the reality of solving wayfinding problems 

in complex, ever-changing hospitals, with many different users, was not a simple task.  
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Whatever wayshowing information is installed in a hospital, people will still find seeing 

it, understanding it and following it a challenge. Hospital visitors are often distracted by 

their reason for being at the hospital, and can be stressed, confused, nervous or upset 

which affects their ability to take in information. Many hospital site users have 

disabilities. Statistics from the NHS Information Centre show that over a third (37%) of 

patients at hospitals within the London Strategic Health Authority in 2009–10 were aged 

over 60 years, with almost 19% of these patients aged over 75 years [12]. The likelihood 

of having a disability increases with age, and people with disabilities regularly have to 

attend hospitals.  

Site simplification is critical 
Hospital site layouts are constantly changing, with new buildings being added, old ones 

being demolished, entrances moving and departments relocating. Every large hospital 

has too many facilities, departments and buildings to list on one sign or to show on one 

map but most sites try to do show them all, creating enormous signs that are not easily 

updated and that users finding visually overwhelming [Figures 1 & 2].  

       
Figure 1: Sign with all departments,  Figure 2: Sign with all departments, 

located at entrances to QMC, Nottingham at entrance to Birmingham Children’s Hospital 

Hospital sites need to be simplified to enable a hierarchy of information to be devised 

for use on the signs and maps and to avoid the signs becoming so big they are no 

longer useful. There are many ways to simplify a site for wayfinding purposes but no 

single approach is appropriate to all sites. The ultimate aim of a simplification system is 

to enable site users to create a ‘mental map’ or simple image of the site layout and for 

designers to create maps and signs that are as simple as possible and therefore easier 

for everyone to understand. Lynch identified five types of environmental element that 

affect people’s ability to create an image of a place – nodes, districts, landmarks, paths 

and edges. “A legible city would be one whose districts or landmarks or pathways are 

easily identifiable and are easily grouped into an overall pattern” [12]. Thirty years later, 

in Wayfinding, People Signs and Architecture the authors identify four types of 

circulation system patterns that make a place wayfinding-friendly – shoestring pattern, 

gestalt pattern, systematized pattern and network or repetitive pattern. They wrote “It is 

the combination of too many decision points and not enough information that gets 

people lost” [13]. More recently in The Wayfinding Handbook, Gibson identifies four 

models for organising a hospital signage scheme [14]. The Connector model, where a 

connecting corridor links together other routes is used at Queen’s Medical Centre and 
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Nottingham City Hospital in Nottingham. The Districts model where the site is divided 

into geographical groups of buildings such as named wings is also used at Queen’s 

Medical Centre. The Landmark model, where features such as public lifts are named or 

numbered, creating landmarks is used at St Thomas’ Hospital in London. The fourth 

model is the Street model where corridors are given street names making it easier to 

direct people, but also potentially causing confusion with external street names. Many 

sites need to use two of these models to create a simplification system that works. 

‘Complex’ and ‘confusing’  
Over a period of eight years, IDU’s team audited more than twenty-five UK hospitals. 

They developed wayfinding strategies and designed information and wayfinding 

solutions based on the NHS Estates guidance. Staff and patient consultations, along 

with observational research, showed that all the sites had major wayfinding problems but 

the causes and therefore the solutions varied. Sites were often described as ‘complex’ 

by staff and ‘confusing’ by patients and visitors. Site users were usually unable to 

identify where or why they got confused and many blamed themselves and their lack of 

ability, rather than the signs, the spoken directions or the maps. Routes that the auditors 

found difficult to follow and signs they found confusing are likely to be inaccessible for 

many people with disabilities.  

Case study: Guy’s Hospital  
In 2005, IDU created a wayfinding and sign design strategy for Guy’s Hospital in London 

following a detailed audit and extensive staff and patient consultations. It is a large site 

with over twenty separate buildings. Three main buildings are only connected up to the 

fifth floor, two then have connections up to the tenth floor and a thirty storey building can 

only be accessed via certain lift cores. Consultations included asking people to draw a 

sketch map of the hospital. The outcomes showed that people found it very difficult to 

create a mental map of the site layout or the internal routes. Naming was also found to 

be an issue with four linked areas having very similar names that confused both staff 

and patients – New Guy’s House, Thomas Guy’s House, Guy’s Tower and Old Guy’s 

House. Their site map was visually confusing [Figure 3]. A new, simpler map including 

the River Thames for orientation was a priority for the project. [Figure 4] 

             
Figure 3: Confusing building names.          Figure 4: New simplified, re-orientated map. 
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Thirteen different locations for one patient 
The hospital is undergoing major new developments. In an RIBA competition briefing 

paper for the design of a £90million Cancer Treatment Centre (CTC) they give an insight 

into patient journeys: 

 “Cancer is a complex disease that presently is matched by the complexity of the  

 journeys that patients are asked to make during the course of their diagnosis, 

 treatment, recovery and the terminal period of their lives. A local Lambeth patient with 

 breast cancer can be required to attend clinics or treatment areas in eight wings and 

 thirteen separate locations across both sites during the course of their illness and 

 treatment. The vision of the CTC is that the majority of cancer patients will receive 

 their treatment within this building” [15]. 

Unfortunately patients attending Guy’s for other treatments will continue to have to visit 

numerous destinations, often at two hospitals and wayfinding will be an on-going issue. 

Ambitious changes  
Some ambitious changes were proposed in IDU’s wayfinding strategy, including renaming 

the areas of the main building that had very similar names; changing the postal address of 

Guy’s Hospital (see below); changing department names that were found to be confusing 

for patients (Neurogymnasium, Lithotripsy, Ultrasonic Angiology and Nuclear Medicine); 

changing signs and maps to show the new names; and introducing colour, lighting and 

landmarks to differentiate between areas and emphasis key decision points. 

Implementing the strategy 
An in-house team led by the Head of Policy and Strategy was given the task of 

implementing the strategy. It took two years to begin to see any changes. The team   

realised right from the start that the only way to get sufficient resources, both time and 

money, to make the radical changes needed was to get top management buy-in and 

support for the proposed solutions. The team presented a draft strategy to the Board in 

September 2006 and a year later in September 2007 they presented a detailed, fully-

costed implementation plan that was accepted by the Board and funding was allocated. 

Another year was spent agreeing names, communicating with all departments, planning 

the content and location of the signs and getting the signs made.  

Changing the postal address 
Guy’s Hospital is managed by Guy’s and St Thomas’ NHS Foundation Trust who also 

manage St Thomas’ Hospital. Patients often have to go to appointments at both sites. 

The auditors found that the postal address for Guy’s Hospital was St Thomas’ Street and 

this caused confusion when people saw the address on their appointment letter. 

Receptionists at both sites said that patients arrived at the wrong site every day. A 

message in red text on the Trust’s website reinforces there is a potential problem – 

“Remember to check which hospital you are due at before setting out” [16]. The site 

entrance for Guy’s is located on Great Maze Pond and the Trust made the decision to try 

to change the postal address to this street to avoid confusion with the other site. It was a 

long, complicated and difficult process, but it made wayfinding sense and eventually the 

change was made.  
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‘Big bang’ launch 
On January 7th 2008, the new wing names (Tower Wing, Southwark Wing, Bermondsey 

Wing, Borough Wing and Tabard Annexe) were launched and key signage was installed 

with a ‘big bang’ three months after getting the final go-ahead. Signs at the lift cores and 

wing entrances on the ground floor were changed overnight [Figures 5 & 6]. Patient 

apppointment letters are sent eleven weeks in advance and they had warned of the name 

changes that would have been implemented when the patient came to the site in January.  

      
Figure 5: Entrance to the     Figure 6: Entrance to the Tower Wing – Ground floor signs are 

Southwark Wing       internally illuminated. Upper floors signs are consistent in style.     

Some initial feedback 
After installing many of the new signs and other aspects of the strategy, evaluation of the 

scheme is ongoing. Some initial feedback for staff included “It’s much easier to give 

directions to people now that the corridor is colour-coded and more clearly signposted” 

said one volunteer. The reception manger said “People often arrive at reception a little 

anxious about their appointment, so it’s good that we can point them in the direction of 

where they want to be and that clear signs on-route help keep them on track” [17]. 

Consistent wayfinding at two hospitals 
The project team installed the same sign designs at St Thomas’ Hospital but said they 

were easier to implement because the site has a circular ‘racetrack’ corridor, rather than 

the dead end corridors at Guy’s. Refurbishment of the corridors emphasises key 

decision points [Fig 6 & 7]. They have neutralized the wall and picture colours to make 

the signage and lighting at Wing entrances and lift entrances more visually prominent. 

    
Figure 6 & 7: St Thomas’s Hospital corridor schemes emphasise lift, stair and wing  

entrances, helping people notice these key decision points. All photos supplied by Guy’s and 

St Thomas’ NHS Foundation Trust. 
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The future of hospital wayfinding 
How people find their way to a hospital appointment has changed over the last ten 

years. Sixty percent of the adult population in the UK uses the internet daily or almost 

daily [18], so they are much more likely to plan their journey using information from a 

hospital’s website and other online sources of information than they were ten years ago. 

People with disabilities plan their journey in detail so the content and accessibility of a 

hospital’s wayfinding information is important. A review of wayfinding information 

available on websites at hospitals that IDU had previously audited found maps that had 

been designed for digital printing on A4 paper sizes or larger, being shown on-screen, 

reduced to much smaller sizes or scanned at a low resolution. Hospitals need to ensure 

that the pre-journey information they provide on their websites is legible on screen, up-

to-date, compatible with assistive technology, and written so it is understandable and 

accessible to all site users. 

In 2009, 28% of car users in the UK had a Satellite Navigation device (SatNav) [19] 

and with the number of in-car SatNavs being fitted as standard on many cars this figure 

is likely to have increased in 2010. A hospital’s postcode was rarely used for wayfinding 

ten years ago but now hospitals need to provide their full address, including a postcode 

for people to enter into their SatNav. They also need to check online mapping such as 

Google Maps shows the site in the right place when the postcode is entered.  

Communication is the key 
A hospital wayfinding system should use consistent terminology at every stage of the 

user’s journey and should be kept up-to-date. Achieving these two key goals requires 

clear and regular communication between different departments – the estates and 

facilities team, management teams, the capital projects team, strategy planners and 

most importantly the staff who deal directly with patients on a day-to-day basis. Hospitals 

in the UK are large, multi-disciplinary organisations, located in multiple buildings and 

operating across different sites. They are managed by even larger NHS Trusts and 

funded by the government. Whose job is it to make sure signs and maps are kept up to 

date when departments are relocated, merged, renamed or closed down?  Often 

wayfinding strategies are given to the estates department to try to implement. At a 

hospital audited by IDU and recently revisited, a new privately financed (PFI) building 

with the hospital’s outpatients department in it, had been erected and occupied but the 

estates manager had never been inside and he had not been allocated funding to 

update internal or external signs in the rest of the site to show the routes to the new 

building.  

Wayfinding Champion 
To be successful, a wayfinding project needs a Wayfinding Champion who works at a 

top management, fund-holding level within the hospital. The Champion needs a team of 

people to implement and manage the wayfinding solutions. The Champion needs to 

identify suitable ways to communicate with all levels of staff about the project. People 

working in hospitals are often resistant to change. It is important that the Champion 

believes in the need for a clear, inclusive wayfinding system. They need to persuade  

patient-facing staff that they play a crucial role in helping people finding their way around 
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the hospital and that when giving directions staff should use the names that appears on 

the signs and maps rather than old, or abbreviated or medical names.  

Interactive information 
Examples of interactive information kiosks are shown in Mollerup’s book Wayshowing 

including twelve units that were developed for John Hopkins Hospital in Baltimore [20]. 

Each unit requires a data supply, an electrical supply and a phone connection to link with 

the help desk facility which makes them expensive to install and run. The Head of Policy 

and Strategy at Guy’s Hospital and the estates manager at Birmingham Children’s 

Hospital are both involved in wayfinding systems and neither of them currently see 

interactive technology as an option at their sites, largely because of the development 

and design costs, but also because they felt that technology is too unreliable and they 

would struggle to get funding for ongoing maintenance and updating of the information. 

Many companies in the UK offer touch screen technology used for wayfinding and 

hospitals that have been audited recently have screens in patient areas, but they are 

more often used them for surveys and information messages, rather that offering 

interactive mapping and site directories. Recent research looked at the use of audio to 

support animated route information in a hospital touch-screen kiosk The design they 

tested provided routes to sixteen destinations in the UK’s third largest hospital. 

Unobtrusive observation confirmed that people using the touch-screen reached their 

destinations and the computer logs over ten weeks showed that an average of 82 people 

interacted with the kiosk daily [21]. The future for cost effective interactive information for 

hospitals is most likely to utilise mobile phones, with specific wayfinding information sent 

direct to a phone at each stage of the journey, giving relevant information as the user 

needs it, using global positioning technology to tell users where they are and where they 

need to go, creating routes shown on the phone screen, supported by audio information. 

Audio technology 
The need for audio information to be an integral part of an inclusive environment has led 

to innovations in existing audio technology including the development of radio frequency 

identification (RFID) tags for wayfinding purposes. Research currently being carried out 

on Oxford Street funded by Transport for London, but not yet published, is focusing on 

blind navigation using triggers that activate an audio message when the user walks past 

an RFID tag. The low cost of the tags means that hospitals could tag each department 

entrance and public facilities such as toilets and cafes, enabling users to hear when they 

are passing each destination an create a mental map of the site.  

Other research into RFID technology concluded “the concept of setting up an RFID 

Information Grid in all buildings is technically and economically feasible…our grid 

approach is based on mature technology and is economically feasible so that we believe 

it could become an ADA [Americans with Disabilities Act] mandate for all future building 

construction” [22]. The cost of an RFID tag is minimal, but to create and define the 

information grid requirements, the information content and supporting database and to 

keep the system up-to-date requires time, commitment and funding.  

Future research  
Research is needed to gain an understanding of internal communication processes and 

staff psychology in hospitals to determine how best to communicate about wayfinding 
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with staff working in a hospital. Research is also needed to find out how digital, audio 

and interactive technology is currently being used in existing and new hospitals and in 

other comparable sites, including sites in other countries. There are possibilities for 

testing RFID technology in hospital environments when results from the pilot project in 

Oxford Street have been analysed. Research into providing wayfinding information for 

people with learning disabilities has been discussed with Mencap and the Royal National 

Institute for Blind people and Guide Dogs have ongoing research projects looking at how 

to improve wayfinding information for people with sight loss, including using new 

technologies, that should be published soon. 

In the same way that IDU’s research in 1998 found that successful wayfinding in 

hospitals requires more than just new signs, new research is needed to determine how 

to create wayfinding systems that hospitals can afford to implement, maintain and 

update in order to produce inclusive, multi-sensory wayfinding solutions that everyone 

can access. 
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Abstract 
How can we inspire service innovation through the co-design of public sector healthcare 

delivery particularly when facing a large and complex challenge? The design and 

development of a new prototype food service to address malnutrition in older adult 

hospital patients is used as a case study. It describes how methods used predominantly 

by designers have been adapted to empower, train, inspire, facilitate and guide not only 

the multi-disciplinary research team - including food scientists, nutritionists, medical 

sociologists, ergonomists, and technologists - but also service users and providers. The 

co-design process is based on the idea that much innovation comes from creating a 

blend of ideas from multiple sources and that the design of the research can influence 

the degree of innovation. This paper describes the approach and process that has 

provided the research team with valuable findings, insights and ideas crucial to 

successful service redesign and innovation and which is resulting in a new food service 

prototype. 
 

Keywords 
Co-design, participative methods, healthcare, service innovation. 

  

Introduction 
The existing hospital food service for older patients in the UK creates significant 

problems resulting in unacceptable levels of malnutrition. Previous attempts at 

addressing hospital mealtimes and nutritional issues have proved problematic, resulting 

in partial and unsatisfactory solutions. A three-year multi-disciplinary research project 

funded by the cross-council New Dynamics of Ageing programme has been concerned 

with addressing this issue by developing a prototype for a new food service for older 

hospital patients. The mappmal project focuses on the service provided for three 

particularly vulnerable groups of older hospital patients, i.e., those suffering from stroke, 

dementia and hip fracture and benefits from the active involvement of a diverse group of 

end users called the ‘food family’ (FF) including food producers/caterers, nursing staff, 

ward volunteers, dietitians, speech therapists, physicians, carers and older adults, and 

key stakeholders (KS).  

To address the complexity of issues, fully engage and utilise the experience and 

knowledge of the FF and to help bring together the different specialists within the 

research team, an overarching design methodology was developed. Methods and tools 

normally used by designers were redesigned to empower, train, inspire, facilitate and 

guide all the individuals involved. While some of these approaches have previously been 

487



PAPERSPAPERS

described in some detail in [1] [2] and [3], this paper discusses these through the lens of 

a set of particular challenges encountered in service re-design, highlighting key 

responses to these challenges using a co-design process. The value of both public and 

patient involvement (PPI) and the co-design process are then discussed in the context of 

Mulgan, Caulier-Grice & Murray’s (2010) definition of social innovation [4] with some of 

the conditions required for innovation. 

 

Visualisation as a means to empowerment 
One of the key design challenges of working with individuals in large public sector 

organisations such as the NHS is that no matter how positively individuals may desire 

change they may be daunted by the sheer scale and complexity of the challenge. Either 

the problem might be perceived as too problematic to begin to think about (“we can’t do 

this because….”), or that it could only be tackled in a reductionist piecemeal fashion.  

The team acknowledged the scale and complexity of the challenge and aimed to help 

manage the complexity to overcome this inertia. The food service ‘status quo’ was 

visualised in detail through a process of mapping, using interview data collected by the 

medical sociologists from the KS and FF, and also data on food preparation and ‘food 

journeys’ obtained from the team’s nutritionists and food scientists. These visual 

mappings allowed a clear overview and a shared common understanding of the current 

service where none had existed previously. These visualisations were then used as the 

basis of a facilitated FF and KS workshop, empowering the FF and KS to see and 

identify problems and issues as well as strengths within the current service.  

 

From the patient perspective 
The view of one of the team’s medical sociologists is that the nature of the existing 

service is one of “transitory people doing interrupted work … everybody is in transit all 

the time doing something on the way to doing something else”. Consequently, everyone 

is naturally pressured to deliver – and to be accountable for - their particular niche role 

and responsibility. Where there are a large number of different healthcare and clinical 

staff involved in the delivery of the service to acutely ill individuals, it can be difficult to 

fully appreciate how the total service might be as experienced by the service users 

themselves. For the design team, this issue was confounded by lack of access to acutely 

ill patients due to practical and ethical issues.  

While it has been common practice for designers to use persona and scenario 

methods, there is some debate about the validity of these: one charge is that designers 

create their own limited interpretation, or stereotype, of those for whom they are 

designing. In the mappmal case, the approach taken by the designers was to adapt 

these as tools and templates for use by the FF and KS to develop personas and 

mealtime scenarios derived from their accumulated experiences and insights. The FF 

and KS were provided with a blank storyboard template structured for describing events 

and issues pre-meal, during, and post-mealtime together with a comprehensive set of 

individual storyboard frames comprising typical situations derived from ethnographic 

data and observational studies and reconstructed through photographed playmobil® 

vignettes (Figure 1). Speech and thought bubbles were also provided for the FF and KS 

to complete, intended to encourage them to think about the interactions and feelings of 
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patients and staff throughout the mealtime scenario to not only highlight problematic 

issues but also the resulting patient reactions. [2]  This storyboarding method was again 

used in a subsequent workshop to develop ideas for the new food service (Figure 2). 

 
Figure 1; Storyboard of a patient mealtime experience 

 

 

 
Figure 2; Service storyboarding 

 

 

Through this process, the FF and KS were trained to actively engage in and use the 

same imaginative processes and tools used by designers to externalise the issues, 

behaviours and feelings from their service users’ perspectives (including both patients 

and staff). Through this type of activity, and through interviews conducted by the medical 

sociologists with the FF, the agenda and priorities emerged. By developing a range of 

mealtime scenarios for the different patient types (stroke, dementia and hip fracture) and 

developing these collectively, the designers were able to develop a much richer and 

comprehensive understanding than had they done this themselves. This approach of 

developing and adapting specialist design tools for use during facilitated activities with 

FF, KS and non-design specialists in the team was continued throughout the project, 

giving these individuals the confidence to use design thinking and creative methods. 
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How could it be different?  
In current healthcare scenarios, the pressured demands of daily routine can habituate 

attitude and suppress innovative thinking. How could the designers help not only the FF 

and KS but also the other members of the research team to suspend habitual types of 

thinking about the current food service in order to think ‘outside-the-box’ for new ideas 

and possible solutions? What process would inspire them to develop a new or improved 

food service? As in the approach to the personas and scenarios described above, the 

FF, KS and research team were provided with tools and a structured co-design process 

to inspire them to conceive of other options. Expert facilitation during these workshop 

activities was crucial to optimise the use of tools, methods and processes. 

For inspiration, the FF and KS were asked to consider how an alternative (non-NHS) 

service organisation might provide and deliver a hospital food service. The organisations 

selected were: i) an armed services catering corps (as this has to deliver highly 

nutritious, easily prepared food on demand in challenging environments); ii) a consumer-

oriented food retailer (as this is concerned with quality of food, choice and experience as 

well as a partnership approach to engaging staff); and iii) a popular lifestyle computer 

systems retailer (as this is about lifestyle media and technology, customer interface 

presented in a seamless, user-friendly manner). [2] Clear principles by which each of 

these organisations operate and deliver their service were presented through the 

medium of prompt cards designed for the FF and KS to use in a workshop activity. 

Careful facilitation of the workshop helped shape this activity where the FF and KS were 

also able to re-utilise the persona and storyboarding methods from previous activity. 

From an analysis of this and associated activities, key insights into the requirements 

and ideas for the new service emerged. By guiding the FF and KS into a different 

conceptual ‘space’, they were able to suspend their usual modes of thought and 

judgement, to be inspired by these very tangible and familiar service models and to 

begin to imagine an improved and tailored quality food service experience for patients. 

The FF and KS were able to populate these with ideas mobilised from their own 

experiences, tacit knowledge and understanding. 

 

Shaping ideas  
Through facilitated activities such as those described above, a set of ‘service principles’ 

emerged which the research team used to guide and shape the findings and ideas into a 

new food service concept. The service concept was developed by means of a set of 

‘food service narratives’ that reflect the core nutritional goal of ensuring that calorie, 

protein and fluid intake meets individual daily targets. These narratives (Figure 3) 

explored the supporting role various service elements and technologies play in 

responding to individual patient nutritional needs, monitoring intake and prompting 

appropriate food and drink options. In this way, the requirements of, e.g., smart ordering 

and monitoring technology, and the role and frequency of delivery of new, specially 

designed foods and meals (developed by the food scientists in the team) could be 

specified. From the patient and nursing staff perspectives it was also important to 

visualise how the service presented itself to the patient in welcoming him/her, in 

presenting and assisting in the selection of meal options, and in creating a stimulating, 

attractive, and non-medicalised experience. 
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Figure 3; Example slide from the patient narratives  

 

The visualised narratives were created as an adaptable and modular set of PowerPoint 

storyboards which have helped mediate dialogues, firstly between the designer, 

nutritionist, and the medical sociologist - often revealing issues not apparent using 

conventional forms of narrative, and secondly with the FF and KS for their evaluation 

and feedback. These illustrated to the KS and FF how their earlier comments and ideas 

had been incorporated into the new food service prototype. They have also helped the 

wider team understand different ways in which the core food service could be delivered 

through the different elements of the food service, e.g., new technologies, custom-

designed interfaces, tableware and furniture, and new types of foods (Figure 4).  

 

 

Figure 4; Elements in the new food service prototype  
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Communicating ideas  
These narratives were later evolved into a series of animations used to communicate the 

new service prototype at a third workshop.  In order to reinforce the holistic nature of the 

solution, the different elements of the system were first introduced in their connected 

form by the narratives (Figure 3) and a simple diagram (Figure 4).  This diagram showed 

each of the core elements of the service supporting staff and relatives to provide a 

patient-centred service.   

Following this, the designers used visualisation and prototyping to explain the different 

elements of the new system in order to gain feedback from FF and KS to shape the 

design and development process.  Prototypes of new foods, digital interfaces and 

product systems were presented and the participants were invited to taste, touch and 

test each element individually.  The prototypes were displayed alongside ‘concept 

boards’ which provided simple descriptions and listed the research findings and 

workshop outputs which led to their development. This approach was successful in 

communicating the overview and detail of the new service and the feedback received will 

now be used to develop and detail the next iteration of the service prototype.  

 

Discussion 
By means such as those described above, the prototype is developing into a total 

nutrition provision system that facilitates increased engagement of all types and grades 

of staff in the process of providing adequate nutrition to older people in hospital thereby 

raising the profile of food provision as part of total patient care. 

Social innovation is defined as ‘… new ideas (products, services and models) that 

simultaneously meet social need and create new social relationships or collaborations.’ 

[4]  In the context of the mappmal project, undoubtedly the most pressing need has 

been to facilitate a better understanding of how to provide for the individual older patient 

within the hospital ‘machine’.  Amongst the whole team there has been the need for an 

in-depth understanding of the problems and a greater empathy for the needs of the 

individuals for whom we are designing this new service. The approach described in this 

paper is based on the premise that innovation comes from creating a blend of ideas from 

multiple sources. [4]  A much greater range of insights and ideas has been achieved by 

mobilising the KS and FF using co-design methods. This is predicated on the idea that it 

is not only designers who can use design methods, as articulated by Campbell. [5]  A 

participative co-design process can raise the quality and relevance of the contribution 

from non-designers. This approach has been facilitated by the mix of research methods 

used by the team and the degree of overlap of qualitative methods within the different 

disciplines. Many of the methods used by the team’s different disciplines were 

complementary, and could be adapted to facilitate inter-disciplinary collaboration. 

Although from different disciplines, the team were sympathetic to and predominantly 

used a ‘social’ model of research. This process helped create a strong and effective 

social dynamic within the research team.  

Another important element in the social innovation equation is the timing and extent of 

PPI such as clearly discussed by Savory. [6]  In mappmal this early (and on-going) 

involvement of the FF and KS helped set the agenda and enabled the mappmal team to 

identify issues and priorities from the outset. Flexibility was built into the design of the 

492



PAPERSPAPERS

research to take account of findings emerging from the iterative series of FF and KS 

workshops held throughout the project’s life, to detail subsequent activities. 

It is the hope that the model offered by the emerging food service prototype will help 

to create a better informed and managed relationship between the patients, clinical, 

healthcare and catering staff . The new service prototype is a total nutrition system 

supported by new technology applications and associated interfaces, new foods, 

products, procedures and eating environments. It facilitates recording and using patient 

preferences, monitoring nutritional intake, and prompting staff to help patients meet 

individual nutritional targets with the help of more flexible access to appropriate food. 

Rather than a ‘one-size-fits-all’ food system this aspires to recognise the nature, needs 

and preferences of each patient, helping to establish new empowering social 

relationships between the system and each patient, as individuals and as people. 
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The Smart Condo: Innovation and 
interaction in the pedagogy and 
practice of inclusive design 
 
Dr. Arlene Oak 
Department of Human Ecology, University of Alberta 
 
Abstract 
This paper explores some of the socially innovative aspects of the university-
level, Smart Condo Course, wherein students work on inclusive design projects. 
First, some aspects of the Smart Condo Course are outlined, with particular 
reference to how the course is having an effect on wider social innovations (such 
as the creation, in a new medical building, of a dedicated space for the 
development of the Smart Condo as a pedagogic and clinical project). Then, this 
paper focuses on the results of a research project that has studied the Smart 
Condo Course as a case study of talk in collaborative design. The case study 
considers one group of students from the Smart Condo course and their design 
of a piece of furniture that improves both physical accessibility and social 
interaction for its users. To explore how talk facilitated the development of this 
product, this paper examines instances from three types of interaction: an 
interview (between a student and a researcher); a presentation of student work 
(shown to classmates and invited guests); and, a meeting between members of 
the group who were designing the piece of furniture. Through considering these 
examples of talk we can see how participants in design reflect upon, present, and 
practice (inclusive) design as a process that enables them to imagine the needs 
and desires of others in relation to their own experiences and forms of 
knowledge. This paper concludes by noting that instances of face-to-face 
interaction in collaborative, inclusive design may lead to design solutions that are 
socially innovative through improving the interactions and relationships, as well 
as the physical accessibility and comfort, of users. 
 

Keywords 
Inclusive Design; social interaction; The Smart Condo 
 
 

Introduction 
The idea that collaboration is intrinsic to many aspects of design is now 
recognized, with social relationships and interaction understood as central to 
design practice [1]. Research into, for instance, how designers and clients and/or 
designers and users work together in the creation of new products and systems 
is well established (for instance, see the academic journal CoDesign). This paper 
emerges from that research context to consider some aspects of the complexity 
of design-based collaboration, including the ways in which participants in design 
draw upon and reference various forms of knowledge, including their own 
experiences, the needs of specific clients, and their perceptions of inclusive 
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design. Through considering a university-level course that seeks to teach 
students how to design products that are widely accessible to a range of people, 
we can see how students’ interactions with others can form the stimulus for future 
products; products that, themselves, may be innovative in the ways that they 
foster improved social interaction 

This paper relates to the issue of social innovation in two ways: first, it 
describes a university course that is innovative with regard to how it brings 
together diverse students in the context of working on specific problems in 
inclusive design; and, second, this paper considers how social interaction 
between clients and designers can contribute to the design of sensitive products 
that meet the needs of a range of persons. By focusing on the role of social 
interaction in inclusive design, I will briefly outline how participants in design 
practice may draw upon their own experiences, in relation to those of others, to 
create new products that are relevant to a wide population [2] [3]. 
 

The Smart Condo Course 
In the specific case of this paper, the participants in design practice are senior 
undergraduate and graduate students of design and occupational therapy (OT). 
The course they are participating in is called the Smart Condo Course, with the 
‘Smart Condo’ referring to an ongoing set of practical, pedagogic, and clinical 
activities and projects that are occurring at the University of Alberta, in Edmonton, 
Canada. In the specific case of the Smart Condo Course, collaborating 
professors in Art and Design and Occupational Therapy put on the course 
annually. Recently, additional collaborating professors and some students from 
the Faculty of Pharmacy and Pharmaceutical Sciences have become involved. 
The Smart Condo Course involves around 40 to 50 students working together in 
groups (ranging from three to six members) that include a mix of design, OT, and 
pharmacy students (the students whose work is featured in this paper were from 
a group that included one OT and two design students; the pharmacy students 
tend to be involved in projects that deal with the dispensing of medications). 

The students on the Smart Condo Course work in small groups to develop 
products or home interiors that may be used by people with a range of physical 
challenges. As such, the Smart Condo Course is explicitly about the collaborative 
practice of inclusive design (or, as it is often referred to in North America, 
‘Universal Design’, though it should be noted that these different terms may 
reflect different sensibilities of design practice and resulting products [4]). The 
students in the Smart Condo Course are encouraged to follow the Universal 
Design Principles established by the College of Design, North Carolina State 
University, in 2008 [5]:  

1) Equitable use 
2) Flexibility in use 
3) Simple and intuitive use 
4) Perceptible information 
5) Tolerance for error 
6) Low physical effort 
7) Size and space for approach and use 

 
As well as the design, OT, and pharmacy students and professors, there are 

also professors and graduate students from the Department of Computing 
Science who participate in the Smart Condo Course by working with the groups 
of students to assist them with deciding when electronic devices or digitized 
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sensors may best be incorporated into their products and interiors. The course is 
called ‘The Smart Condo’ because it is generally intended that the products and 
interiors being designed will feature such sensors (sensors that may, anticipate or 
report on a user’s experience – such a fall – or that may be used to assist with 
dispensing medication). In practice, however, not all students design items that 
require sensors (such as the group whose work is featured in this paper). 

The Smart Condo course has been running for several years and has had 
great success, with some students winning design awards and having their 
products featured in local media and, in some cases, developed for production. 
Its success has meant that, in the future, the course will be held in the 
University’s new Edmonton Clinic (due to complete construction in 2011). In this 
clinical and teaching facility a dedicated ‘Smart Condo’ space is being developed 
so that students and faculty will have a defined location for carrying out the 
design projects. This dedicated space will enable the groups of students to 
develop ‘real’ designed interiors and products that may be tested by clinical 
patients with various physical challenges.  

The Smart Condo Course is particularly innovative in how it draws together 
students and professors from different disciplines, ranging from the Faculties of 
Medicine and Pharmacy, to the Department of Art & Design; however, 
additionally, it is innovative in that some of the products and interiors developed 
through the Smart Condo Course may be developed commercially. Also, it is 
innovative through its dedication to the development of associations with persons 
and institutions beyond the University of Alberta, for example by including 
contributions from individual architects as well as associations with institutions 
such as Edmonton’s Glenrose Rehabilitation Hospital. The Smart Condo Course 
is also gaining international attention and was recently visited by a group of 
representatives from business, education, and government in Chongqing, China, 
who are developing an accessibility policy for Chongqing. Finally, through my 
interest in treating the Smart Condo Course as a subject for research, the Course 
has moved into being, itself, a topic for analysis, thereby enabling reflection upon 
its modes of activity and forms of interaction. 

In summary, the Smart Condo Course’s attention to collaboration between 
diverse groups and individuals, and its interest in developing potential 
entrepreneurial opportunities and commercial products makes it a good example 
of social innovation. That is, it links public services to business, and creates 
opportunities for students to take a team approach to ‘real’ professional 
problems. But further, through allowing itself to become a subject for research, 
the Smart Condo Course is aware of its value and interest as a set of 
contextualized social practices [6].  
 

The Smart Condo Course in practice 
The rest of this paper outlines aspects of the 2009 iteration of the Smart Condo 
Course, with particular attention paid to a product developed by a group of three 
students (two from industrial design, and one from OT). When the Smart Condo 
Course ran in 2009 the students did not have access to a space in which they 
could create a mock-up of a domestic interior, so the students instead designed 
individual products, such as appliances or furniture (these items did not 
necessarily feature ‘smart’ sensor technologies). A particular feature of the 2009 
Course was that the groups of students designed items for ‘real’ persons, as 
opposed to constructed personas [7] [8]. In this case, the ‘real’ clients were a 
couple in their mid fifties, John and Wendy (all names are pseudonyms). The 
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male was injured in a road accident about two years ago, leaving him as an 
incomplete quadriplegic (he has some use of his upper body and upper limbs, 
and is able to drive a motorized wheelchair; he can expect some further 
improvement in upper-body strength). His able-bodied wife is his main carer, 
though they have considerable additional support through various hired 
assistants. This couple are currently having their rural home renovated to cope 
with his condition and, while these renovations are being carried out, they are 
living in an apartment that has been altered to be somewhat accessible for the 
user of a motorized wheelchair. While John and Wendy were waiting to have their 
home renovations completed, John was undergoing extensive rehabilitation at 
the University of Alberta hospital and Faculty for Rehabilitation Medicine. It was 
during this treatment that he and his wife agreed to be involved as clients for the 
Smart Condo Course.  

The couple made themselves available to the Smart Condo Course students 
in various ways. John and Wendy visited the class, and he spoke for over an 
hour about his accident, and his life before and after it. Wendy also spoke, and 
the assembled students and professors were able to ask the couple a range of 
questions. Additionally, students were offered tours of the couple’s apartment, so 
that the students could see how it had been altered to accommodate a 
wheelchair user, and whether these alterations were more or less effective. The 
couple also attended the mid-term and final presentations of the students’ work, 
and – together with the professors who were teaching the course – the couple 
offered comments and suggestions about the products designed. The students 
did not design and create fully-finished products, instead, the final products 
developed were drawings, models, and prototypes. 
 

Interaction and inclusive design 
I became interested in the Smart Condo course through my research into the 
process of collaboration during design. This work especially focuses on how 
designers talk with each other, or with others involved in the design process –
whether this process occurs in the pedagogic or professional context. For 
instance, I have done studies of the design education critique (the ‘crit’), wherein I 
analyzed the interactions to determine issues such as how students talk about 
their work in terms of ‘ownership’ (that is, where a project that is intended for a 
wider marketplace is nevertheless talked about in relation to highly-personal 
experiences and forms of inspiration [9]). I have also studied professional design 
practice, with a particular focus on how, as they engage in the practice of 
architecture, a client and architect may ask and answer questions, and assess a 
building in terms of how well it may meet the needs of its imagined, future users. 
Through analyzing the talk that occurs in a design meeting, it is possible to see 
how ephemeral conversations concerning design may actually impact upon the 
form and function of the final building [10]. 

In my research on how talk relates to design practice, I am especially 
interested in the issue of ‘taking the role of the other’. This concept derives from 
the Pragmatist philosopher, George Herbert Mead, who developed a set of 
philosophical issues and approaches now know as Symbolic Interactionism (SI) 
[11]. One of the central positions of SI is that, in communicating with each other, 
we take the role of the other. That is, during the process of imagining what 
another needs to know during conversation, we take the other’s ‘role’ for the 
purposes of interaction [12] [13]. By assuming the role of the other, a speaker in 
a conversation selects and says words that are based upon what he or she thinks 
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the listener will understand, thus conversations are a social environment of 
mutually-constructed meaning. Such imaginative understandings and 
interpretations of others’ positions are central to design practice, since process 
occurs through conversations (together with drawing, model-making, etc.) during 
which the participants imagine and talk about the needs and desires of others. 
However, rather than simply taking the other’s role for ‘in the moment’ 
communicative purposes, participants in design create objects to be used in the 
future (based on their interpretations of others’ lives), so, a designer’s imagining 
of another has a potential, concrete, future outcome. Through design-based talk, 
the imagined needs and desires of others are considered and debated, with the 
eventual product being, in effect, the ‘real’, material residue of a series of 
conversations. 

We can see how design is an imaginative and interactive process that 
involves taking the role of the other, in an extract from ‘‘The Configuration of 
Domestic Practices in the Designing of Household Appliances’ [14]. Here, 
designers are shown as they imagine the future users of a coffee machine. 

When handling the objects, the designers put themselves in the position 
of users, they go through the gestures involved in use, experience, test 
and mimic it, in short have recourse to their own bodies and their own 
judgements of how well the object is adapted to its use. It is on the basis 
of this experience of use that the designers construct the properties of the 
object…(1995: p. 105) 

As the author notes, one designer considers: 
where his coffee machine is kept and how he moves around in his own 
kitchen; from this he drew conclusions, generalized to all kitchens, on the 
angle of visibility of the [machine’s on/off] light on a horizontal plane. [This 
designer] continued this reference to practical experience, extending it to 
that of a variety of users of all sizes. (1995: p. 108) 

From this description we see how design proceeds through both imagining others 
and imagining oneself. That is, here, the designers put themselves into the roles 
of the future users of the coffee machine but they also imagine how they might 
use it themselves; in effect, incorporating their own embodied experiences (as 
well as those of others) into the creation of a new product. 

The Smart Condo Course offers a range of opportunities to consider how the 
participating students talk about the ‘other’, in this case, the persons for whom 
they are designing. Through their talk we can see how the students have 
imagined the lives of these others and how these lives may potentially be 
improved through new products. In particular it is worth noting which elements of 
these others’ lives may be considered by the students in ways that may lead to 
the development of innovative new products. In the case of the Smart Condo 
Course, it is also interesting to observe how students talk about those others 
whose experiences are so different from their own. That is, imagining the needs 
of a quadriplegic may require of able-bodied students a level of ‘imaginative leap’ 
that is likely larger than the leap apparently taken by, for instance, the designers 
of the coffee machine (who, as described above, use their own bodies and 
experiences as the basis from which they design the new coffee machine). 

With regard to the Smart Condo Course, and my research in relation to it, I 
was interested in exploring a range of issues such as: how the novice designers 
and OT students would imagine and speak about their clients; what kinds of 
information they would draw upon as they made their design decisions; what 
kinds of perceptions of the clients would be expressed; how the students would 
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negotiate between their own knowledge and embodied experiences and those of 
their clients; and, how the students would describe what inspired them to design 
the products they decided to create. I was also interested in how the students 
would discuss inclusive design: would they specifically talk about the process or 
incorporate its approaches more tacitly? A research approach that considers how 
talk is central to design practice is relevant when considering social innovation 
because, by studying design-based talk, we can see how participants actively 
collaborate, share, interpret, and understand (or misunderstand) each others’ 
positions in ways that may directly impact upon the object being designed. That 
is, we can see how social interaction may contribute to design innovation. 
 

The Smart Condo Course as research 
In order to study issues such as how students imagine, talk about, and design for 
others whose needs are different from their own, and how students engage with 
inclusive design as practice, I recorded a range of activities that occurred within 
the Smart Condo Course. I gathered digital recordings of students’ mid-term and 
final presentations, in order to see what the students decided were the most 
important issues that the clients faced, and how their proposed products could 
perhaps solve or assist with these issues. I also selected two groups of students 
and recorded some of their design meetings, to see how the students interacted 
in ways that enabled them to pool their experiences as designers and therapists 
(all students were at an advanced level in their programs so, while they were 
novices in inclusive design, they had considerable experience of design or of the 
activities associated with OT). Finally, I also interviewed some students from the 
two groups whose design meetings were recorded. 

The extracts of conversations featured in the rest of this paper are 
associated with Smart Condo Course Group 6, which consisted of three students: 
two from design and one from OT. This group designed a seating unit that Wendy 
and John could use together. The particular feature of the sofa that stressed 
inclusive design was that a section of it’s seat could be raised to the level of a 
wheelchair’s seat, and then lowered back down. The sofa also featured an arm 
that could be raised up, out of the way, and an attached side table that could 
function as a transfer board, so that John could be relatively easily moved from 
his wheelchair to the sofa. The issue of transferring John to the sofa was decided 
upon, after he noted that he would rather sit on a sofa than have his chair 
somehow integrate into it. (As John said to the students at a feedback session 
where their initial proposals were being presented: ‘I would be more interested in 
transferring to the couch [than having my chair integrated into it] because when I 
have sat on the couch it’s just really nice - to get out of the chair’). 

The following talk is from three different interactions that took place during 
the Smart Condo Course in 2009: first, is an excerpt of an interview between me 
and one of the students in the group in which he discusses how the students 
were inspired to create the sofa that they decided to design; second, is an extract 
from a mid-term presentation (to classmates, instructors, and invited guests) in 
which a student talks about aspects of the group’s inspiration by telling a brief 
story about embodied experience; and, third, a selection of interaction from a 
design meeting that occurred at an early stage in the design process. These 
extracts from different instances of interaction indicate three interesting issues 
concerning the design process: first, how a chance comment became the chief 
stimulus for the students’ design decisions; second, how telling a brief story that 
suggests a personal, embodied experience may be effective in eliciting in the 
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audience an empathetic connection to another’s experience; and third, how 
students negotiate between specific clients and more general ideas of 
accessibility when engaging in inclusive design. 

In all these instances, it is apparent that the students are taking the role of 
many others, and talking in ways that suggest that they have considered the 
disabled client and his wife, as well as others who may be thwarted by existing 
furniture that inhibits close connection. Their talk indicates how their sofa was 
designed not only to make it more physically accessible for John, but also to 
foster a stronger social connection between the couple. Thus, this specific 
instance of inclusive design is innovative in terms of how it is not centred upon 
the goal of creating a particular object or technology, but instead is centred upon 
the goal of enabling direct eye contact and face-to-face conversation between a 
seated couple. For Group 6, their main goal was to foster the sociability of 
intimate human interaction, with the consequent object emerging from that goal. 
 

Interaction as inspiration 
Extract 1: Interview between student and researcher 
Comments of ‘S’, a student from Group 6 in an interview between the student and myself, 
held at the end of the Smart Condo Course, 2009 

 
S [The group] had a hard time sort of narrowing [our ideas] down um  

but I mean we got to interview Wendy one day and talk with her and she  
actually gave us a lot of information and it was interesting that the route 
we actually ended up taking was almost - an afterthought - at first like it 
was where we talked to her all day about um you know trudging through 
the snow and like streets in winter and stuff like that - and the very last 
thing she sort of mentioned was just about how you know it'd be nice for 
the two of them to sit together - and it was you know? It was just sort of 
this last little comment but then as [the group] talked about it and we were 
kind of torn - we had three areas we wanted to look at - something in the 
kitchen or something involving dealing with [the wheelchair in] snow and 
outside - or then this third one that was uh yeah just sort of that intimate 
time together … you know it was almost a passing comment but it was 
clearly something that was you know - um - affecting both of them? And I 
guess that was another thing that we knew we were interested in uh 
somewhere in the back of our minds was not just looking for something 
that would work for John but that would you know work for both of them 
because it's not like Wendy isn't constantly interacting with him as well. 

 
From these comments we can see that the students thought they would work on 
modifying the couple’s kitchen, or John’s wheelchair so that he could negotiate 
sidewalks in the winter; however, a passing comment by Wendy meant that they 
decided against these options. It is particularly interesting to note that John was 
unexpectedly unable to attend the meeting so the students ended up talking to 
Wendy on her own, and it was from her ‘passing comment’ that the students 
decided to create an object that would address factors specifically related to the 
couple’s social relationship. The experience of these students in having such a 
fruitful discussion with John’s wife and carer indicates how, when gathering 
research for an inclusive design project, it is important to canvas the thoughts of 
a range of persons. In effect, by placing themselves in her role as they listened to 
her mention how ‘it would be nice for the two of them to sit together’, the students 
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used this moment of intersubjectivity as the primary generator [15] or inspiration 
for the product they designed. (A primary generator is ‘a designer-imposed 
constraint’ (1984: 181) that is ‘strongly valued and self-imposed’ (1984: 186)). 
 

Interaction and empathy 
Extract 2: Presentation to class 
Mid-term presentation and critique to fellow classmates, contributing professors and 
clients. S = student; CW = Client/Wendy 

 
S: You know you look at things like the average sizes of sofas and chairs 

versus you know the average sizes of any motorized or manual 
wheelchairs, and there’s some very noticeable differences. That fact is 
that the heights are completely off from each other and there’s issues with 
things like the armrests and we were thinking that even if you tried to 
bring a sofa and wheelchair together there’s a physical barrier and I think 
it’s interesting – even with the armrest – if you’ve ever you know sat with 
someone you like in the movie theatre and you want to cuddle up close= 

(Audience laughter) 
=there’s always that armrest= 

(Audience laughter) 
= I mean on the sofa it would be even worse because then it’s this big 
arm plus there’s the armrest on the wheelchair - one of the other things 
we kind of identified as being sort of key especially for intimacy ah is just 
like direct eye level - being able to sit on a similar plane 

CW: It is! 
 
Here the student is explaining some of the differences in form, such as height, 
between a typical sofa and a wheelchair that limit the direct-eye gaze that is an 
important aspect of intimate, face-to-face contact. Further, he notes how a taken-
for-granted aspect of a sofa (its bulky arm) also creates a barrier to contact. He 
tells a ‘small story’ (that is, a very brief narrative within the presentation [16]), 
which somewhat humourously describes how physical contact may be thwarted 
in a movie theatre by the immovable arm between the seats. In his comments: ‘if 
you’ve every, you know, sat with someone you like in the movie theatre’, he 
directly references an embodied event that has likely been experienced by many 
people in the audience for the presentation. By suggesting that the movie-theatre 
situation is much less serious than the ‘even worse’ circumstances of trying to 
establish bodily contact when hampered by both the arm of a wheelchair and the 
arm of the sofa, the student skilfully, if unconsciously, invites the audience’s 
empathy with the clients. He does this through first citing an experience common 
to many who are present, and then indicating that the couple deals with a similar, 
but even more frustrating, experience everyday. 

Here we can see how the student indicates that the group has taken the role 
of the clients by first reflecting upon their experience (‘we were thinking that even 
if you tried to bring a sofa and wheelchair together there’s a physical barrier’). In 
the presentation, this reflection is then translated into terms that most of the 
audience could relate to, thus the student effectively takes on the role of the 
clients and the wider audience, using terms that enable the audience to 
empathize with the clients. These levels of intersubjectivity involve listening to the 
client, filtering this external knowledge through personal experiences, then 
extrapolating outwards to create an object that bridges the gap (literally in this 
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case) between the designers’ selves and the client-others. Here design unfolds 
as an empathetic process wherein a couple’s relationship and the bodily 
experiences that foster the performance of intimacy – such as level, face-to-face 
eye gaze – are placed at the centre of the inclusive design process. Ultimately, 
here, a new object is created that works on several levels, to establish 
relationships between self and others.  

In the final extract of talk, below, we can see how, during the collaborative 
interactions that occur during the teamwork of design practice, the students 
negotiate self and other in ways that see them shift their attention between the 
immediate needs of the clients, to the more general needs of the wider audience 
for inclusive design (an audience that they are expected to design for since, 
although this iteration of the Smart Condo Course features ‘real’ clients, the 
students are reminded that the products created are meant to be widely used). 
 

Interaction, particularization and universality 
Extract 3: From design meeting. 
M = OT student; S = design student 

 
M So yeah – looking at a transfer board – I’m picturing it for him and I don’t 

know why 
S Mhmm 
M Something like the wooden one might be fine – umm – I’m just trying to 

think ‘cuz she – Wendy – was thinking she’d need two people still to 
transfer him to get him right beside the couch and I don’t= 

S =and that’s I mean (sighs heavily) we’re at a point now where we can start 
to argue - I mean – you can argue it two ways, one it’s not just for him it’s 
for anyone and there [are clearly people that can just= 

M              [Yeah 
S = transfer [over so we [can argue with that too - or the other argument= 
M       [Yeah  [no we can accommodate them too 
S =we can just say is even if it doesn’t work for him right now – or even if it 

realistically does work for their situation now because they will have 
 two people most of the time= 
M =It’s true 
S So um but even beyond that – we were talking about them setting goals 

and things like that – maybe it just takes two people now and that gives 
him an extra goal so that he can you know get on the couch with just 
Wendy or maybe even you know get to a point where he can get on 

 himself – just sort of having that as a sort of motivator. I don’t know. 
 
This extract of talk shows the students discussing how John could be transferred 
from his wheelchair to a sofa, thus indicating an awareness that it is not enough 
to design the sofa as a distinct piece of furniture, they must also consider how to 
move John from one environment to another. This is not an action that he can 
accomplish alone and so the students briefly take on Wendy’s role, noting that 
she thinks she would not be able to move John on her own. It is at this point that 
the conversation shifts away from the limitations of this particular couple, to 
instead engage with the more general needs of a wider audience (‘it’s for anyone 
and there are clearly people that can just transfer over’). However, this talk also 
indicates some of the difficulties in negotiating general accessibility after having 
dealt so closely with the experiences of a particularized client. That is, the 
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students acknowledge that they are trying to design ‘for anyone’ and that many 
‘people can just transfer over’. Such comments indicate that this object may not 
actually be usable by the client couple that the students have worked so closely 
with (‘it’s not just for him’; and, ‘even if doesn’t work for him right now’). Perhaps 
to overcome the apparent distance that seems to have arisen between the 
clients’ needs and the object being designed, the students’ talk soon recasts 
some of the current liabilities of the product (for this couple) into aspects that may 
be considered acceptable (‘it realistically does work for their situation now 
because they will have two people’). Further, the talk goes on to suggest that the 
current limitations of this object may actually serve as an agent of change for the 
clients; in effect, the desire to sit on the sofa would act as a ‘sort of motivator’ for 
John to develop his upper-body strength so that he could ‘get to a point where he 
can get on himself’. Thus here, the students imagine a future in which John’s 
strength has improved. Additionally, and importantly, the student speaks of the 
sofa as perhaps contributing to the client’s improved state. That is, a sofa that 
affords face-to-face and bodily contact is presented as a potentially active 
participant in the rehabilitation process through creating a desire in the client to 
experience the improved conditions offered by the sofa, and so acting as a goal 
and motivator for the client [17].  
 

Conclusions 
This paper has indicated various issues that relate social innovation to aspects of 
design practice for inclusive design. First, by outlining some aspects of the Smart 
Condo Course, it can be seen that what began several years ago as a university 
course in universal design has developed to have an impact on a range of 
university faculties and departments, institutions, and individuals. Thus the 
practice of teaching inclusive design has stimulated innovative collaborations and 
the incorporation of a dedicated space for the further development of The Smart 
Condo Course into a new, teaching and clinical facility. Having a defined location 
for the course will enable its further progress and contribute to the development 
of improved products that will potentially enhance the lives of a range of persons. 
Further, through focusing on instances of social interaction in relation to the 
Smart Condo Course, this paper has explored how interaction between 
individuals in the practice of inclusive design may itself lead to innovation. That is, 
this paper has shown how a client’s ‘passing comment’ stimulated the design of a 
new piece of furniture. It also showed how, through the talk of a public 
presentation, the audience was brought into an empathetic connection with the 
clients. Finally, through looking at talk from a design meeting, this paper indicated 
how the conversation that occurs during practice enables participants in design to 
negotiate the complexities of inclusivity, as they perform the balancing act of 
designing for particular needs and wider accessibility. Through indicating how 
those involved in inclusive design take on and manage the roles of diverse others 
as they create new products, we can see how the social practice of such design 
may foster the creation of products that themselves may improve the social 
interactions and relationships of others. This suggests that, while ‘innovation’ may 
often be associated with new technologies or sophisticated appliances, those 
objects that enhance interpersonal communication may be seen, by their users, 
to be both socially innovative and particularly meaningful. 
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Development of Scenarios to 
Design a Mobile Clinic for Rural 
Areas.

Jose Rivera-Chang
California State University Long Beach, USA 

Abstract
The delivery of mobile health services to isolated rural communities is always a 
challenge because of the inaccessibility, poor infrastructure and lack of supplies and 
staff. Even in cases when mobile health services can reach a rural community, the 
strategy to approach locals sometimes fails because the equipment and/or services 
are designed for an urban rather than a rural setting, thus minimizing the opportunity 
for social innovation. 

This poster, developed by a group of design students, presents the development of 
scenarios to design a mobile HIV clinic for Africa. The design was entered in a 
competition that aimed to build a new type of mobile clinic to test and to educate 
people about the HIV pandemic in rural Africa. 

Rather than concentrating on the actual performance of mobile health services, the 
focus of the scenarios was to analyze the rural context and to explore unconventional 
methods to motivate and to attract local villagers to the clinic (for example, to get 
tested for HIV).  This exploration of new methods could represent an opportunity for 
social innovation. 

Finally, this poster explains the relevance of using design scenarios to present ideas 
in a simple manner that is easy to understand for designers and non-designers as 
well.

Keywords
Design Scenarios. Mobile Clinic. Multi-disciplinary Collaboration. 
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The Project 

This poster and paper presentation documents a student project that was submitted 
to a an intenational design competition: “Outreach: Design Ideas for a Mobile 
HIV/AIDS Health Clinic for Africa” a competition opened to professionals and 
students from around the world to develop proposals for a fully equipped, mobile 
medical unit and HIV/AIDS treatment center that could not only be used for testing, 
prevention and treatment of the disease, but also to disseminate information 
regarding the virus and provide basic health care services. The final presentation 
format was a 36x24 inches flat graphical panel that had to be submitted to New York 
for evaluation and assessment. 

After deciding that the scope of the project was adequate for a 9-week student 
project then we focused on the kind of tools or design techniques that were 
appropriate to apply in the design process. 

Thinking always about the final outcome of the project, we had to make decisions 
about what was relevant for the final presentation. Keeping in mind that the space in 
the final presentation panel is limited, we realized it is not possible to fit all the 
drawings and pictures in this “one-image poster format” but still all the information 
concerning the process and solution should be there in a pictorial manner. 

Another consideration was our audience. The judges were not industrial designers. 
Some of them were architects and some others were medical professionals. The 
language we used would be critical to get our message across. Design Scenarios 
were considered an appropriate and powerful medium.  

The competition had a specific set of design guidelines that were considered for the 
project and directed the focus of our research. This extensive set of guidelines were 
related to the multiple situations that the different users of the product have to 
encounter in the field as well as engineering, economic, medical, cultural and social 
issues.

The “Modes Chart” 

As in any design project, a successful research leads to a good design process. The 
primary research was done in collaboration with experts in the field. Guest speakers 
from the medical field and other areas were invited to the classroom. We also 
included some field trips in order to document the necessary material. 

As we were progressing in our research, we realized about the multiple situations 
that we had to consider before the generation of the firsts concepts. The following 
“Modes Chart” explains the thinking behind each user/stakeholders. The “modes” 
refer to the specific situation, context and/or task. For example: “testing mode”, 
“returning mode” or “night mode”. 
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Figure 1. Modes Chart 

Arriving Mode: Is when the team arrives at the remote location and have to setup 
the mobile clinic. The team has to appear like “friendly foreigners” so the villagers 
can approach them instead of fear them. 

Education Mode: Is when the mobile clinic team provides information to the villagers 
through one-on-one meetings in a designated tent or to a group via multimedia 
equipment.

Testing Mode: Is when the mobile clinic team is administering the HIV oral tests and 
collecting information from each individual. 

Returning Mode: Is when the mobile clinic team meets the same patient for a 
second time. Either, for test verification, or for follow-up treatment. 
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Night Mode: Is when the mobile clinic team has to prepare the clinic inflatable 
structure for night time at the same remote location where they initially arrived. 

This “Modes Chart” helped us to realize we should consider our design more like a 
“system-product” or “product-configuration” or “system-configuration” due to the 
multiple situations that were happening all at the same time or different times.  

When students had to present their research and first concepts to the invited 
professionals we decided to use storyboards among other visualization techniques 
because it was the best way to represent these multiple situations and to convey the 
necessary information. 

Traditional visualization techniques –hand drawings, computer images, physical 
models- don’t communicate specific additional information to fully understand the 
design-idea because that idea needs to be visualized over different periods of time, 
space, modes and stake holders. Visualizing also means organizing the information 
in an effective way especially when the solution looks more like a “system” rather 
than a “product” creating multiple layers of information. 

Design Scenarios 

Storyboards have been part of a wider research category called Design Scenarios 
[1], but even the Design Scenarios technique is just considered one among several 
design representation types [2] 

Other words used for storyboards are “comic strips” or “comic books” because of its 
natural resemblance with the latter. 

Scenarios have been used in business for several years in order to explore possible
alternative futures.

“…A tool for ordering one’s perception about alternative future environments 
in which one’s decisions might be played out…” [3] 

There is a variety of ways of presenting Design Scenarios in Industrial Design: 

• Written Stories 
• Comic Strips or Storyboards 
• Multimedia Presentations 
• Theatrical Play-Acting 

Design Scenarios are not a prediction of the future; they are a perception about what 
the future might be. In this regard multiple scenarios are required in order to explore 
the future [1]. 

Storyboards or Comic Strips are a more visually oriented Design Scenario and a 
more concrete, refined form of representation.  

“Ideally, at every point in the conceptual development the designers will return 
to the user experience as described in the Design Scenario, using it as a 
foundation as they design the physical form of the product” [2]. 
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Since the Design Scenario is included in the final presentation format for the 
evaluation of our own student project in the form of a “Comic Strip” it cannot be 
pictured as a “rough sketch” like during the research or ideation design process, 
some “comic book” building technique has to be applied. 

We had to explore the case when the Storyboards “evolve” from research or ideation 
in the design process into a significantly refined evaluative tool, creating a powerful 
medium for communication, especially when a large-scale project is presented in 
restricted format like in this case. 

Figure 2. From the Research to the Evaluation Phase 

The Development of Storyboards 

Interestingly, storyboards go through their own refinement process. As the overall 
design process progresses so does the storyboards. 

Students were given “empty comic strips” forms so they could fill them out with 
sketches and try to create their own Design Scenario. This is an important part of the 
research process because it encourages them to organize their information in a 
sequential manner. The initial source of information for those forms will come from 
the Modes Chart (Figure 1). 

Knowing that they will use the storyboard to validate their own research or ideation, 
the storyboard should address all those issues described in the Modes Chart (Figure 
1). Obviously the initial chart could be expanded or modified as the research 
progresses. 

Because the idea needs to be visualized over different periods of time, space, modes 
and stakeholders, multiple storyboards have to be created. 

Finally, one of the storyboards will be chosen and later refined visually before it is 
transferred to the final evaluation process. 
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Figure 3. Example of an initial “rough” research storyboard 

Figure 4. Example of a refined advanced storyboard 

Figure 4 shows an example of Design Scenario or storyboard that addresses issues 
of design, engineering, social and cultural, all at the same time. 

During the “Arriving Mode” the mobile clinic team/staff sets up the inflatable structure 
that looks like a “big condom” (design and engineering issues). But in order to attract 
the villagers they use a big inflatable balloon on top of the structure that resembles a 
soccer ball. It is misleading but effective as a gimmick (social and cultural issues). 
They also organize soccer practice as a side event. 

During the “Education Mode” the mobile clinic team invites the locals for a multimedia 
presentation recorded in their own language. After the presentation, some of the 
villagers will have a one-on-one meeting with the team members (Testing Mode or 
Returning Mode). 

Finally, after a full day educating and testing the villagers, the mobile clinic team will 
prepare the inflatable structure for “Night Mode”. Since most African villages are in 
remote locations, returning back to the city at the end of the day is not an option due 
to time and distance.
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Figure 5. Example of the previous advanced storyboard (Figure 4) incorporated into the final 
poster at the top left corner (actual size of poster is 36x24 inches) 

Figure 6. Another example of an advanced storyboard 

In Figure 6, the mobile clinic team is using a bus to travel long distances. After that, 
they walk to the village and setup a special tent (the mobile clinic) before greeting the 
locals. In this case, it is assumed that the village is located not too far from the road 
where the bus travels. 
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Figure 7. Example of the previous advanced storyboard (Figure 6) incorporated into the final 
poster on the left margin (actual size of poster is 36x24 inches) 

Figure 8. Another example of an advanced storyboard 

Figure 8 shows part of the “Education Mode” where mobile clinic staff conduct one-
on-one meetings with the villagers inside special designated tents and teach them 
how to use a condom. 
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Figure 9. Example of the previous advanced storyboard (Figure 8) incorporated into the final 
poster at the bottom (actual size of poster is 36x24 inches) 

Conclusions

The goal of the student project was to present a comprehensive design proposal for 
a mobile HIV clinic for remote locations in Africa. The proposal would address some 
specific issues like basic design, engineering, social and cultural issues. 

Students utilized one specific tool called Design Scenarios to address some of the 
above-mentioned issues. 

The delivery of mobile health services to remote locations in Africa is always a 
challenge because of the inaccessibility, poor infrastructure and lack of supplies and 
staff. Even in cases when mobile health services can reach a rural community, the 
strategy to approach locals sometimes fails because the equipment and/or services 
are designed for an urban rather than a rural setting, thus minimizing the opportunity 
for social innovation. 

The posters-proposals were used as a tool to address issues of inclusive design. It 
also serves as a starting point for an open discussion between designers and non-
designers as well.  

Rather than concentrating on the actual performance of mobile health services, the 
focus of the posters was to analyze the rural context and to explore unconventional 
methods to motivate and to attract local villagers to the clinic. This exploration of new 
methods could represent an opportunity for social innovation. 
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It is important to notice that the use of storyboards as an evaluation tool in this 
particular case could not be applied without the use of a Modes Chart. This chart is 
recommended in order to understand if the use of storyboards is actually necessary. 

Storyboards are a powerful tool for communication especially with non-designers. A 
relevant conclusion of this project was that students were more effective in their 
communication with guest professionals using Design Scenarios or storyboards. 

Finally, the posters address the relevance of using Design Scenarios to present 
ideas in a simple manner that is easy to understand for designers and non-designers 
as well. 
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Unpacking - Design for Dementia:  
'recall' 
 

Pamela Topping 
School of Art and Design, 
University of Ulster, 
York Street, Belfast BT15 1ED, UK 
 

Abstract 
 
In seeking an Innovative solution, this paper seeks to deliver how the built environment will 
serve as a holistic therapeutic resource for the ageing population.  The design will embrace 
a holistic societal space, - a modular Memory Bank Café, Reminiscence and Information 
Centre for people in the early stages of dementia. Research has shown that the direct 
impact of elements in the physical environment has an influence of behavioral and 
functional abilities of people with dementia. This space as well as being a highly functional 
place will also become a type of cognitive prosthesis. 
 
Keywords: dementia, social Inclusion, reminiscence, digital technology 
 
                                                                                                                
Unpacking - Design for Dementia 
 
The objective of this paper is to translate extensive practice led research into 
actionable insights, providing a positive user experience for people with dementia.   
Presented here are some of the facts, statistics, government proposals and 
strategies that have influenced decisions made during the design process of 'recall' -
the proposed design concept.  Dementia is one of the greatest major public health 
problems of our time, it is a term used to describe various different brain disorders 
that have in common a loss of brain function that is usually progressive and 
eventually severe (1).  The changes that occur affect cognitive, emotional and social 
aspects of functioning, this includes memory loss, impaired judgement and the ability 
to learn and recall new information.  Dementia is defined by the official medical 
classification of diseases that states: 
 
 
 

'Dementia is a syndrome due to the disease of the brain, usually of a 
chronic or progressive nature in which there is impairment of multiple 
higher cortical functions, including memory, thinking, orientation, 
comprehension, calculation, learning capacity, language and 
judgement.  Consciousness is not clouded. The cognitive impairments 
are commonly accompanied, and occasionally preceded, by 
deterioration in emotional control, social behaviour, or motivation.  This 
occurs in Alzheimer's disease, in cerebrovascular disease, and in 
other conditions primarily or secondarily affecting the brain'. (2) 
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Globally, the United Nations research agenda on Ageing for the 21st Century 
(2007), seeks to prioritise the relationship between population ageing and socio-
economic development.  This information appears problematic in an ageist society 
that stereotypes people with dementia, the fact that society in the 21st Century is 
ever more risk-averse, adds a layer of difficulty, leading the family, carers and staff 
under more pressure to protect rather than enable. 
 
National Strategy 
 
   The publication of the first National Dementia Strategy was launched in February 
2009; this strategy outlines the three key steps, which will improve the quality of life 
for people with dementia and their carers, this strategy provided the blue print that 
is necessary for cultural change. The first step is to remove the stigma attached to 
dementia, ensuring that better knowledge becomes available.  The second step 
addresses a proper diagnosis, and the third step seeks to deliver a range of 
services, which must be developed for people with dementia and their carers. (3) 
The aim of the strategy is to put people first, ensuring that all people with dementia 
and their carers live well. Neurological deterioration inevitably occurs in persons 
with dementia, however people gradually develop a sense of their own personal 
uniqueness by recalling their life story, reminding them of their singular identity and 
value as an individual. 
 
Global Perspective 

 Designers now have the freedom and cultural autonomy to work and understand 
all cultures.  As cultural differences disappear - engaging, observing, perceiving and 
contributing becomes second nature.  In 1968 Charles and Ray Eames delivered 
one of the most influential documentaries with iconic relevance 'The Power of Ten', 
ascending to another realm the constant search for opacity and spatial coherence in 
design thinking.  It is these principles that have influenced the methodologies of 
scale, space, light and materials in this proposed design for dementia.  Adaptability 
has permitted designers to embrace progress, translating technological and scientific 
innovations into practice.  However being able to negotiate change especially in the 
field of design for dementia, equips the designer with a visual translation exploring 
the spatial narrative, informing an appropriate response to the functional and 
technical needs in a holistic manner.  Abandoning the traditional institutionalised 
authority, this spatial transformation of a free flowing space may just capture the 
emotional and personal liberation required, to escape the life sentence of a 
diagnosis of dementia.  The hallmark of this design is the uniformity that is neither 
rigid nor fixed; in fact its strength lies in its flexibility.  

Design Thinking 

              The design process of this design concept has been informed by qualitative 
research undertaken, influenced in particular by Juhani Pallasmaa, and Alvar Aalto 
both architects from Finland, these innovators have influenced the principles and 
design thinking.  Pallasmaa and Aalto share common ground in that both celebrate 
humanism and the spirit of the individual place; both practitioners demonstrate how 
design can deliver a process of 'whole life sustainability' that puts people first; 
proving that a people centred space is possible.  Nordic countries are among the 
most humane, affluent and democratic in the world, the reason for this is that in 
Scandinavia well designed and executed objects are seen as a vital enrichment of 
daily living rather than status symbols.   
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            Scandinavian design is distilled in humanism, embracing human needs but adopting 
a fine balance with innovative developments and technology.  Aalto's philosophy 
draws upon the democratic architecture called for by John Ruskin and William 
Morris.  

            'But above all, accustom yourselves to look for, and to love, all nobleness of 
gesture and feature in the human form; and remember that all nobleness is usually 
among the aged, the poor and the infirm; you will find in the end, it is not the 
strong arm of the soldier, nor the laugh of the young beauty, that are the best 
studies.  Look at them and look at them reverently; but be assured that endurance 
is nobler than strength, and patience than beauty. (4) 

            Aalto was a functionalist with a dedicated humanitarian approach, examining and 
analysing how design could be developed to provide comfort, and support man at his 
weakest, stating 'what is the purpose of new form if there is no new content', (5). 
Pallasmaa states how the dominance of our consumer culture has led to an 
impoverished environment leaving a feeling of alienation and detachment, requiring 
all designers to acquire a deep understanding of nature and the fundamental needs 
of human beings, (6). The proposed design is not prescriptive but generic, the 
infrastructure requirements and acceptability of changes to care pathways is 
necessary, as each person can take with them the information necessary for their 
needs.  Self-management is encouraged achieving goals that people with dementia 
identify for themselves, developing participative methods that identify unmet needs. 

            Design Research 

            It is discussed in (Building for Dementia, A Matter of Design, 1998) (7), that a shift 
from the medical model of care is welcomed, embracing the more social and 
physical model of care, permitting the experience of a person with dementia to 
contribute to an active everyday life, instead of doomed institutionalised daily 
routines. It is accepted that good design within the built environment should not 
depend on peoples memory, learning or reasoning, in fact a well designed building 
should produce a conducive result to those with the least ability. Design for persons 
with dementia must relate and engage on a personal level, expressing social, 
cultural and economic history - ensuring human experiences and interactions 
between people and the physical environment are meaningful.  It is through recall 
and remembering, that we reconstruct our imagination, for people with dementia this 
process encourages self-identity and confidence.  The distinct lack of knowledge, 
particularly on what can be offered to people with an early diagnosis of dementia and 
their carers requires radical change, the stigma attached to receiving a diagnosis of 
dementia remains, this not only effects the person with dementia, but also the family 
carers and supporters resulting in a 'care gap' developing after diagnosis. I realised 
that by creating similar 'safe environments' that I was in fact producing bland 
homogeneity, totally obliterating the demographic, cultural and social changes that 
emerged throughout recent research.  A health care system that offers a solution 
through design and that turns a traumatic experience into a soothing experience 
creates a positive user experience.   

Design Concept  
 
 Six recycled shipping containers will wrap around the design concept - a modular 
Memory Bank Café, reminiscence and Information Centre for people with early on-
set dementia, (Fig.1), equally the design concept may be placed into an existing 

517



PAPERSPAPERS

 4 

building or a new build.  Statistics show that 38,000 shipping containers leave the 
United States every day, it is more expensive for them to return empty than it is to 
abandon them on the shores.  Shipping containers are an ideal social and spatial 
construction, as we delve into the deep motivations and implications of the concept, 
it is found that the design references significantly more complex thoughts and ideas.                                                                                                          

 

               

                                                                                   Figure 1. Shipping Containers 

The User Experience 

 The qualities of the user experience in visiting 'recall', suggest spatial continuity 
embracing the physical and psychological thresholds of internal and external.  At the 
turn of the last century, the emphasis of Universal Design was hygiene and shelter, 
then in the post war years Universal Design was applied to mass production and 
distribution.  The focus on Universal Design in the current digital age is global 
interconnectivity and along with it a newly discovered accessibility.  The idea of an 
undifferentiated neutral space, permitting affordability and global interconnectivity, 
suggests a clear distinction between containers and contained.  This modular design 
(Fig.2) shall empower people with dementia helping them to feel in control, helping 
to support and make decisions about their health, when in fact they are at their most 
vulnerable, embracing all-inclusive design, including emotional, physical and human 
values.  New materials within the space inspire a new language, a sensual language 
developing an organic relationship between the person and an object, throughout the 
space polarisation of materials will be experienced as the outside becomes inside 
adhering to complimentary opposites. Sustainable designs are relatively new 
influences in healthcare design, informing the synergy between the outdoor and 
indoor environment providing more energy efficient positive distractions, providing 
open spaces, lighting, acoustics and economic benefits.  The space proposed will 
include a sensitive interface of design and nature, a biomorphic design expressing 
the biological nature of all existence inspired by nature.   
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                              Figure 2. Modular Space - Social and Cultural Changes 

 

  Almost like fabric, architectural materials also speak a language that refers to 
history, and to a particular period of time.  We can clearly see in (Architecture from 
the Inside Out, 2007) (8) that architectural materials embody qualities of a particular 
era; each relating to an individuals experience and perceptions, as each material 
carries its own particular character and voice, intimately related to our own.  
Materials are a few of the intimate things that we interact with throughout our lives, 
materials that provide us with protection and shelter, holds memories of our laughter 
and tears, our sweat and our labour over the years carrying evidence of who we are, 
revealing identity and memories of our past. This tactile sense of touch therefore 
connects us with time and memory, as the body knows and remembers, as materials 
have a uniquely intimate and personal relationship with the human body.  

 We experience spaces not only by smell, sight and touch but also by listening.  
The audible attributes of physical space have always contributed to human culture, 
as the ability to sense space and explore auditory spatial awareness implies that the 
listener is conscious of sound.  This cognitive process of interpreting sound is highly 
complex, transforming feelings into an awareness that has meaning. Capturing 
physical memory is explored in (The Eyes Of The Skin, 2007) (9), as memory, 
perception and imagination are in constant interaction, along with muscle and skin, 
as the body constantly recognises the plasticity of hearing, touch, smell, vision and 
taste, which is hidden in the unconscious mind.  Therefore it is not only materials 
that come into intimate bodily contact, but also furniture and objects encountered 
throughout daily living, it is this encounter with the object that permeates equally with 
all the senses.  

  'It is our responsibility to be magicians, to be jesters, to be alchemists, to 
create hope where there is only illusion, to create reality where there are only 
dreams'(10). 
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The Relationship of Colour 

 Some of the facts that emerged from my research were the communicative values 
of colour, including the psychological effects and the visual ergonomics. It is 
important to remember that this environment is tailored to peoples needs, displaying 
the functional and emotional requirements, active in a holistic space.  'Colour exists 
in itself, it connects things with each other and connects things with people,' (Colour 
Communication in Architectural Space, 2007)  (11). The use of colour constitutes our 
visual perception, influencing our visual communication and interaction.  In 
interacting with people who have memory problems, it is vital to try and enter their 
world facilitating social relationships and inclusion.  This exchange of information 
includes colour in way finding, geographic markers and symbols in the environment.  
The emotional and cultural associations of the memorability of the colour red, 
created a powerful emotion associated with red roses, a reminder that there are 
many ways in which colour can play a part in enriching the lives of those with 
dementia. This informs the need to be sensitive to emotional meanings and 
associations, as colour governs our cognitive reactions, including spiritual, health 
and well - being.  I think as human beings we identify and manipulate colour in many 
ways, however when designing for people with dementia, conversation and 
interaction within the built environment becomes relevant, accessing memories that 
link 'now with then'. The appropriate use of contrasting colours rather than specific 
colours is important and poor colour contrasts include those colours that are similar 
in shade.  The balance between under and over stimulation plays a vital role in 
human interaction, highly saturated colours can wrongly inform the senses, leading 
to irritating and aggressive behaviour.  Information from the built environment 
requires plain and clear signals - no patterns or shiny surfaces, as people with 
dementia remain highly dependant of cognitive signals from their surroundings. 

Lighting Perspective 

 As an aspect of our sensory functioning, light is one of the most important 
influences, directly affecting our well - being and health.  As age progresses a 
different perception of colours is interpreted, less blue light reaches the retina, 
resulting in yellowing of the eye.  This designed space acknowledges human 
dependency on light, as light is the most important time regulator of the human 
biorhythm, in fact recent studies have found that the circadian rhythm influences our 
sense of time much more than social factors such as eating and working.  Daylight is 
emitted by all sides of the sun, which is made up of two components, sunlight and 
skylight.  People feel more alert and positive in sunshine, however by providing 
brightness, an environment may be created that has the attributes of a sunny day.  
The difference between a dull space and a bright space is the quality of light.    

 The entrance is the most important characteristic of the building, as visitors are 
received to 'recall' they will be greeted by a member of staff, an illuminated reception 
desk and a grand chandelier will hang over the desk.  The glass entrance will throw 
warm light to those arriving, as the transparent Memory Bank reveals itself on the 
outside.  The lighting design aims at providing a pleasant welcoming atmosphere; 
artificial light will compliment and enhance the primary use of daylight, (fig.3). 
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                                                                       Figure 3. Light Modulation 

Design Interaction 

 Interactions with social, material and psychological environments influence the 
self-identity of people with dementia, and whom they think they are influences how 
they behave in certain places.  In reminiscence, people like to discuss their 
experiences of place, and many older people are able to achieve a better quality of 
life as they engage with their environment.  A specific place should make a person 
feel good about themselves, they should look forward to being in that place, if social 
environments can become more visible they will facilitate new levels of social 
inclusion, engagement and creativity.  

'Memory and Identity are inextricably linked, and each person's sense of      
identity provides a sense of continuity through time.  Who we presently 
perceive ourselves to be is indisputably connected with a sense of who we 
perceive ourselves to have been in the past and will be in the future.  Although 
we realise there have been changes over time, we are still the same person 
we always were in core ways and will be hereafter, for change and continuity 
go hand in hand'. (12) 

 
Defined not Designed 
 
 The space will include a multi touch visual media computer-based table for 
reminiscence, supporting memories for people with dementia and their carers. The 
table will contain a database of generic images, as the potential of technology to 
provide solutions to problems faced by older people is now receiving recognition, the 
inclusion of computer-based tables within the space will influence and inform the 
design of the project encouraging participation in creating social inclusion and 
interaction, this barrier free space will promote wellbeing, enhance communication 
and provide intergenerational activities.  
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This paper discusses the analysis and reflection of evidenced based and practise 
led research undertaken throughout the design process, of the theoretical design 
concept 'recall'.  Findings present functional, economic, social, cultural and political 
problems, suggesting that a paradigm shift is necessary in dementia. 
 
'The true self, that is the self which is continuous throughout life, is revealed only at 
the moment of experiencing two fragments of time together, the present with the 
past'. (13) 
 

CONCLUSION 
 

'recall' - this special place will evolve as a natural setting, in which a sense of 
fellowship can develop for those who share the experience of an instinctive desire 
and ritual of wanting to return to the same place again, reminding us of previous 
visits, and somewhere in which we feel comfortable.  This sense of place, at a time 
suggested a benign presence or a supernatural presence, however nowadays this 
experience varies in intensity, as atmosphere, mood and socio-economic influences 
affect how we behave.  What brings together people, as a group is not the 
architecture, but the belonging of a significant special place, sharing the same 
observances, sharing a sense of time.  This concept begins with the embodied 
process of delivering an intangible and invisible service to one of the most vulnerable 
groups in society; the proposal is an instigator of social change incorporating new 
forms, new materials, and embracing new technologies in the digital age. Through 
collaboration and interactions during my research, the strategies and end solutions 
that I propose will combine social inclusion, social relevance, interpretation and 
change.  Basically I am proposing a catalyst for new beginnings (Fig.4), a holistic 
place for people with a diagnosis of dementia, collaboratively building a new agenda 
and shared ideology. 
 

                                      'We shall not cease from exploration 
                                    And at the end of all our exploring  
                                    Will be to arrive where we started, 
                                    And know the place for the first time' (14) 

 
 

                     
                                                                  Figure 4. Catalyst for New Beginnings 
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Ambulance ReDesign – Design Story 
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Abstract 
Approximately one half of the ambulance journeys made to Accident & Emergency 
departments following 999 calls are unnecessary, because with better facilities 
paramedics could treat minor complaints at home or at the scene of an incident. The 
paper will demonstrate how the process of improving the ambulance treatment space 
(through design interventions to improve infection control, the patient experience, clinical 
functionality and safety), can establish a major building block for a transformed, 
integrated healthcare service, whereby mobile treatment facilities complement and 
combine with currently evolving hospital services.  Achieving this is a testament to the 
power of Inclusive Design to harness a holistic, systems-based viewpoint to deliver 
Social Innovation in the highly challenging future of healthcare. 

Keywords 
Emergency Ambulance, ergonomics, user research, co-design, healthcare commissioning 

Towards Healthcare, not Hospital 

Our provision of healthcare services is creaking at the joints.  We have an ageing 
demography; people who require an increasing amount of healthcare as their lifespans 
extend.  The range of available healthcare interventions only expands in terms of 
options, sophistication and cost.  Building a healthcare system that could meet these 
potential demands would create a bottomless pit for funding that might never be filled, 
regardless of our global material wealth.  And material wealth itself is collapsing, as the 
numerical ratio of young, working people versus older retired people shrinks, and the 
earth’s resources themselves start to look frighteningly finite. 

In response, thinkers have proposed alternative healthcare models to improve cost 
effectiveness, where different medical complaints would be treated according to their 
acuteness.  A significant idea has been to move away from the monolithic hospital as the 
focus for all the skills and resources necessary to treat all our ailments.  Medical 
capabilities could be grouped into a ‘Polysystem’ of specialist facilities, whereby patients 
would be transported to the right place, at the right time, first time.  Historically in the UK, 
when a 999 call is made to request medical help, an ambulance crew and vehicle has 
been despatched to attend to the patient.  For the vast majority of cases, the crew’s only 
practical pathway for treating the patient has been to take them to an Accident and 
Emergency (A&E) department, having stabilised them or given sufficient emergency 
treatment at-scene to enable them to be transported in safety.  Less-serious medical 
conditions (‘Urgent’ rather than ‘Emergency’) have also been transported to A&E, 
because ambulance crews are neither licensed nor trained to assess whether the patient 
needs to be admitted to hospital.  So unless the patient has refused to go to hospital 
(and appears capable of making the decision), most 999 calls have led to an admission. 
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Recognising this, and the inefficient use and waste of NHS budgets, UK Government 
created and trained a more highly-skilled and qualified rank of paramedic, the 
Emergency Care Practitioner (ECP).  This professional group was licensed to diagnose 
and treat a greater number of patient complaints, to carry prescribe and administer a 
greater number and potency of drugs, and to treat and discharge patients in the 
community.  This meant that hospital admissions, workload in Emergency departments, 
and treatment costs could be reduced, and patient satisfaction increased in cases where 
the complaint can be safely treated without the upheaval of going to hospital.  

Unfortunately, little or no thought was given to the need to evolve the equipment, 
vehicles and operations-management of the whole system within which the paramedics 
and ambulance crews work, so a laudable attempt to improve clinical quality, 
effectiveness and value-for-money was wrong-footed through the continuing use of 20th 
century equipment, vehicles and systems to deliver 21st century healthcare. 

An insight into the problem can be found by tracing the evolution of the ambulance, from 
horse-and-cart facilities first used in the Crimean War to the vehicles currently in use, 
where the mode of use is colloquially described as ‘Swoop and Scoop’.  The Helen 
Hamlyn Centre’s ambulance work started in 2005, when the National Patient Safety 
Agency (NPSA) commissioned us to try to define a standard specification for the 
ambulance, given that none existed and the various NHS Ambulance Services could not 
agree on a common platform.  This inconsistency meant that every service used 
different types of vehicle and equipment, and there was concern that patient safety was 
being compromised through a lack of standardisation.  The results of the study were 
worrying indeed, and we highlighted nine ‘design challenges’ i.e. areas where a 
significant problem existed and we believed that by improving the design, layout and 
ergonomics of the treatment space, an improvement to patient safety and clinical 
effectiveness could be made. 

This work laid the foundations for ‘Smart Pods’, a highly successful two-year project, 
funded by the Engineering and Physical Sciences Research Council (EPSRC) and 
carried out by the RCA Helen Hamlyn Centre with the Universities of Loughborough, 
West of England (Bristol), Bath (School of Management), and Plymouth (School of Law 
and Social Sciences).  In 2009 it outlined an integrated system of Emergency and 
Urgent healthcare, summarised in the publication ‘Healthcare on the Move’.  This was 
enthusiastically received, so we prepared a proposal for the development of the system 
outlined, and prepared budgets and plans for the project.  If the architecture and 
workings of this mobile healthcare system could be mapped out and designed in detail, a 
new paradigm of healthcare delivery would be defined, reducing costs, improving clinical 
functionality and efficiency. 

Perversely, because this project continuation was considered to be development work, it 
fell outside of the scope of Research Council funding, and we were unable to find 
funding structures within the NHS, government departments or industry.  Cost estimates 
to complete the project amounted to about £4M.  Even following major restructuring to 
break down the complex concept into more easily-grasped elements and manageable 
amounts of money, we were still unsuccessful in attracting funding.  So a major 
opportunity to drive through a significant social innovation, whereby a new model of 
healthcare could be built on the findings of a fresh, holistic, systems-level investigation, 
looked in danger of being stillborn. 
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Since then, the global economy has collapsed into the worst recession that any of us 
can remember.  What can the Inclusive Design process do to help to unravel the 
challenge, and refine the definition of a complex and revolutionary system for integrating 
mobile healthcare with the changing nature of hospital care?  What can be done to 
overcome stakeholder resistance, and establish models of care that may well require the 
NHS, one of the most complicated organisations in Europe, to redeploy its existing 
workforce in new and quite different ways? 

The principles of user involvement, observation and research, co-creation and 
evaluation that constitute the Inclusive Design process have enabled us to understand 
the way that Urgent and Emergency care is delivered, to recruit clinical partners and 
work with them to establish an agreed specification, then to attract innovation funding 
through which a new ambulance interior has been designed, prototyped and tested.  
From this design, a demonstrator unit has been built and made ready for all of the UK 
Ambulance Services to assess.  This has created a fundamental building block of the 
new system and opened the way for further investment that will enable the whole system 
to be designed. 

How it has been done 

The results of Smart Pods were disseminated through exhibitions (HHC Symposium, 
RCA September 2009, Pioneers ’09, NHS EXPO ’09 at ExCel, Docklands November 
2009) and through the publication ‘Healthcare on the Move’ (Thompson, R, Royal 
College of Art 2009).  These outputs were well received.  A detailed proposal was 
created and presented to the EPSRC, outlining a project to produce the detailed 
definition and implementation stages of the system.  This was promptly rejected because 
the remit of UK Research Councils does not include funding the development of ideas, 
products or systems that emerge from the research activities that they support. 
 
We could see that a major research and design programme was still needed to flesh out 
the outline, and that it would need to be supported by UK Government, the NHS, the 
collective and individual ambulance services and the manufacturing industry if it were to 
succeed and be adopted.   
 
Working from the bottom up, the first port of call for funding was the UK ambulance 
manufacturing industry, which has been enthusiastic about this work, in terms of 
approval for our methodology and the ideas that we have proposed.  We have built 
relationships with all of the UK companies, and all of them are keen to see the final 
results in order to incorporate any attractive ideas into future products.  One expressed 
the intention to divert part of its marketing budget, and provide technical support and 
dimensional data to support the design work, but at the time of writing, no ambulance 
manufacturer has committed a single penny of financial support to the project.   
 
Acknowledging that it would be practically impossible to bring together the 
manufacturers, let alone the ambulance trusts, the NHS and UK government, we 
adapted our strategy to improve our chances of achieving our end objectives through 
smaller and more manageable steps, via a 3-stage programme:  
 

1) Redesign the Emergency Ambulance 
2) Design a Small Vehicle for ‘Urgent’ community treatment 
3) Complete the design of the Integrated Mobile Healthcare System. 
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Phase 1: REDESIGN AND EVALUATE the existing Emergency Ambulance 
 
The Helen Hamlyn Trust was very keen that we should redesign the Emergency 
Ambulance as this would demonstrate tangible results and address clearly identified and 
recognised shortcomings.  If necessary, we could achieve something at relatively low 
cost through incremental development of previous findings that could be used to 
leverage further investment.  Accordingly, we recruited a Research Associate and 
started the project using limited funds allocated from the Helen Hamlyn Centre’s internal 
budget. 
 
Discussion with NHS colleagues made us aware of two potential opportunities that could 
promote the design and development work.  The Emergency Ambulance project looked 
likely to align with challenges posed by the NHS Regional Innovation Funding scheme 
(RIF), and the Urgent vehicle showed promise to meet the challenges of providing 
healthcare at the London Olympics in 2012.  Accordingly, an application was made in 
response to the NHS London RIF calls for innovation projects, leading to £150,000 of 
external funding.  This, when combined with our own investment from the Centre, 
amounted to roughly one half of our estimated budget requirement.  What choice had 
we, other than to proceed in a spirit of great optimism? 
 
Our presentation illustrates the process of establishing the first of the three building 
blocks, by improving the existing emergency ambulance.  Our objectives were: 
 
• reconfigure and redesign the interior patient space to improve clinical performance, 

medical response and safety 
• incorporate ergonomic improvements to improve clinical effectiveness and reduce 

injuries to staff 
• integrate redesigned, standardised equipment bags 
• improve patient experience, treatment capabilities, working environment and 

infection control 
• improve communications and reporting / data transfer capability through integration 

of new technologies in enhanced cab design 
 
Our programme of work ran as follows: 
 
• Start project, assemble resources, secure working space, recruit personnel, set up 

budgets, management structure and collaborations with partners 
• Study and reflect on the 9 design challenges, build a simple, accurate mock up the 

existing ambulance interior. 
• Interview paramedics within the mock-up, discuss operational shortcomings of 

ambulances, understand what activities are performed, how they are carried out and 
what are the real problems underlying the 9 stated challenges identified in the Future 
Ambulances project. 

• Analyse the tasks, activities, equipment and supplies used, the interactions between 
paramedic, their colleagues and patients, in relation to the 9 challenges. 
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• Derive potential ergonomic layouts that map logically to these tasks and activities, 
undertake creative thinking and conceptual design sessions, capture ideas, 
communicate and evaluate them with paramedics. 

• Distil the preferred layout (or hybrid of layouts proposed) and confirm with 
paramedics, communicating through a combination of CAD and simple space 
models. 

• Superimpose preferred layout options within the available ambulance box envelope, 
adjust configurations to resolve space conflicts and achieve acceptable 
compromises, continuing the consultation and co-design process. 

• Communicate several design options as combinations of whole / coherent schemes 
plus freestanding ideas, using CAD models and simulations, to agree the solution. 

• Agree realistic, measurable and consistent clinical evaluations, define the associated 
test rig requirements and build the test rig (described as the ‘Working Wall’). 

• Evaluate the Working Wall, analyse feedback, and complete two further iterations of 
the process of design, evaluation and analysis. 

• Freeze the design. 
• Organise and commission the construction of a ‘Works-like, Looks-like’ Demonstrator 

Unit, fit for clinical evaluations by UK Ambulance Trusts. 
 

In parallel with this programme, a digital communications scoping exercise was carried 
out, to explore what improvements might be achieved in clinical effectiveness and 
patient safety if a few robust, existing digital technologies could be brought together.  In 
consumer electronics, we take for granted technologies such as GPS, wireless 
broadband, mobile internet access and parallel data processing that makes current 
electronic resources in ambulances look prehistoric.  The scope and budget of the 
project has not allowed these aspects to be researched, explored, designed, modelled 
and evaluated with the same rigour as that of the physical design and ergonomics study, 
but we have conducted a creative study and basic feasibility validation on patient 
monitoring, links to external colleagues and patient data, navigation, and so on.  We 
have prototyped those elements that are necessary for clinical evaluation of the 
treatment space, and created a video to illustrate some of the possible functionality that 
could improve efficiency, safety and confidence. 
 
Finally, via a process of iterative design, prototyping and evaluation we have delivered a 
mobile demonstrator unit. 
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Commercialisation 
 
Even if the results of this design exercise gain the approval of the clinicians and the front 
line staff of NHS London and the London Ambulance Service, the exercise has no value 
whatsoever unless it can be put into service.  To accomplish this requires two 
challenging hurdles to be negotiated, namely the willingness on the part of a 
manufacturer to take it into production, and the willingness of the NHS to purchase the 
product.  We work on the basis that if these stakeholders can be involved in the 
specification, design, evaluation and development process, this gives us the best chance 
of succeeding in achieving adoption.  For this reason, we have brought together a 
Steering Group that comprises senior and willing professionals from the NHS, industry 
and the Ambulance Services, including managers of fleets, procurement, commissioning 
and regulation.  But adoption is a very complex process given the nature of most 
ambulance manufacturers and the fact that there are 11 regional UK Ambulance 
Services with many different viewpoints and only the beginnings of agreement as to 
what might constitute a common requirements specification. 
 
A crucial condition of the commercial success of this project is of course the business 
case for it.  At its simplest level, this is: 
 
• Estimated cost savings of £6.5M annually for NHS London, £35M UK-wide 
• Reduces A&E admissions, consequential hospital admissions and treats patients 

closer to home – many prefer this (ref Darzi A. (2007) Healthcare for London: a 
framework for action. NHS, London)  

• Additionally, by designing to improve hygiene and infection control, cross-
contaminations in the treatment space can be reduced, and 

• through better ergonomics, a higher percentage of the treatment steps called for in 
best-practice protocols can be achieved, with an impact on patient outcomes 
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• Currently 20% of 999 calls do not result in a journey to an A&E department 
(Department of Health, 2005, Taking Healthcare to the Patient. Transforming NHS 
Ambulance Services), and a further 40% could be treated in the community with the 
right triage, the right response, the right equipment, the right treatment space, and 
the right vehicles (ref ‘Healthcare on the Move’, Smart Pods 2009) 

 
  
A Building Block in a bigger system 
 
This Redesign of the Emergency Ambulance has all the signs of a successful project, 
but we reiterate the findings of Smart Pods: that an integrated system of equipment, 
vehicles and operations management is required to provide a mobile healthcare delivery 
service to complement the changes that hospitals will need to undergo in response to 
future demographic, economic and technological challenges and opportunities. 
 
We envisage the need for two additional workstreams to explore and realise the Smart 
Pods vision.  Our Emergency Ambulance design goes some way to defining 
standardised treatment packs and the elements of the treatment space that it referred to, 
but another significant element of the system is the small ‘Urgent Response’ vehicle.  
This is designed to deliver a highly trained sole responder, plus equipment, supplies and 
a deployable treatment space to treat in the community those patients and complaints 
that can be dealt with, discharged or referred without the need for a dual-crewed 
ambulance or a hospital visit.  
 
 
Phase 2: DESIGN and BUILD a fleet of small, ‘Urgent Response’ vehicles 
 
The next stage, assuming the availability of funding, will be to build the small Urgent 
Response vehicle, a small fleet of which may be tested and delivered in time to be used 
by London Ambulance Service at the London Olympic Games 2012.  This will depend on 
the outcome of funding negotiations ongoing at the time of writing this paper. 
 
• convert an existing small car to transport a single clinician, equipment and treatment 

space to attend to patients whose clinical needs do not require a hospital admission  
• incorporate the ergonomic principles demonstrated in the improved emergency 

ambulance 
• integrate the redesigned, standardised treatment packs demonstrated in the 

improved emergency ambulance 
• integrate a deployable treatment space to create a comfortable, dignified 

environment similar to that in the improved emergency ambulance, within the 
minimum footprint and volume 

• integrate the improved communications and reporting / data transfer capabilities of 
the technologies demonstrated in the improved emergency ambulance 

• evaluate the capabilities and limitations of the minimal treatment space concept 
• evaluate the effectiveness of treating in the community and avoiding unnecessary 

A&E admissions, and patient responses to these 
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Phase 3: MAP and DEFINE the integrated mobile healthcare system 
 
Following Phase 2, further work will be needed to complete the definition of the 
integrated system that was outlined through the Smart Pods project.  This phase 
constitutes a return to research, rather than development, and at the time of writing we 
are continuing to plan a bid for funding.  Essentially, it will re-engage with the Smart 
Pods vision, build on the knowledge subsequently gained through the Emergency 
Ambulance and Small Urgent Vehicle programmes, and map out in detail the remaining 
system elements and the overarching Operations Management through which they will 
all be organised.  This will define an Integrated Mobile Healthcare system to complement 
and feed into the more efficient, more specialist hospital facilities that are planned to 
deliver higher quality, more cost-effective healthcare, in line with future demographics, 
treatment opportunities and economic constraints. 
 
 
Conclusion 
 
Whilst Phase 3 may demonstrate the need for other vehicle types (for example, mobile 
kiosks for use as Control Centres or mobile clinics, small liaison vehicles, etc), the two 
vehicle types described in this paper (Improved Emergency ambulance and Small 
Urgent Response vehicle) represent two of the key building blocks for the mobile 
element of the integrated system.   
 
The system outline that emerged from the Smart Pods project remains entirely coherent, 
despite describing a radical change from long-established structures and working 
practices.  When ‘Healthcare on the Move’ was published, the prospects for success in 
mobilising the necessary stakeholders, then achieving any degree of shared objective 
and specification standardisation, looked remote indeed. 
 
However, several shifts have occurred, and we may in a few years look back upon 
current endeavours and see that they helped to trigger a profound Social Innovation, 
through the process of defining, illustrating and mapping out, with design examplars a 
radically different and better model for healthcare.  These shifts have resulted from the 
use of several principles that are routine tools in the Inclusive Design process: 
 
• Take a holistic, systems-based viewpoint 
• Employ observation, user involvement and research tools to understand the way that 

healthcare is currently delivered, its shortcomings, and future trends 
• Carry out co-creation and evaluation with users 
• Recruit expert stakeholders to form a Steering Group 
• Work together to establish agreed specifications, using design exemplars to illustrate 

shortcomings and potentially better solutions 
• Use high quality visualisations, presentations, and create models, mock-ups and 

demonstrators to communicate and evaluate design proposals 
• Compare current and proposed economic models, and present business case 
• Persuade decision makers, NHS Commissioners and Government bodies 
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Abstract 
People with disabilities face many barriers when using web sites. Frequently, web 
sites are inaccessible to those using assistive technologies, such as screen 
readers and alternative keyboards. Government web sites are often required by 
law to be accessible (in countries like the US, UK, Canada, and Portugal), but 
private web sites are typically not required to be accessible. However, some 
categories of inaccessible web sites can lead to forms of discrimination which are 
illegal, such as hiring discrimination and pricing discrimination. Job web sites, 
such as Monster, and travel web sites, such as Travelocity, are aggregators, 
providing access to information from other sources, even though the web sites 
themselves do not primarily offer jobs and provide no travel services. While 
individual employers and airlines may be required to avoid discrimination, it is 
rarely clear what requirements apply to aggregator web sites—those that 
summarize and provide data from multiple different sources. In this research, 
eight major job aggregator web sites and eight major travel aggregator web sites 
were evaluated for accessibility. Expert accessibility inspections were performed 
using the web accessibility guidelines from the US Section 508 regulations. This 
paper will present results from the expert inspections and discuss the 
implications for interface developers and public policy makers. 
 
Keywords 
Accessibility, assistive technology, blind, visual impairment, employment, discrimination, 
job web sites, travel web sites 
  
Introduction 
There are approximately 49.7 million individuals in the US with disabilities [15], and the 
World Health Organization estimated in 2003 that there were 600 million people 
worldwide with disabilities [21]. Unemployment is high for individuals with disabilities, 
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and it is disproportionately high for particular impairments and disabilities. For example, 
the unemployment rate for working-age blind people in the US is between 70-75% [10], 
and approximately two-thirds of working age blind and partially sighted people in the UK 
are unemployed [13]. Some governments have focused on this disparity, with President 
Barack Obama (in the US) recently issuing an executive order that instructed federal 
agencies to increase the employment of those with disabilities [11].  
 
People with disabilities often face problems with using technology, especially web sites, 
because of the way that most web sites are designed. Web sites should be designed so 
that they work properly with multiple forms of assistive technology, such as screen 
readers, keyboard-only input, and alternative pointing devices. Web accessibility is 
frequently defined by whether or not a web site meets legal requirements, such as 
Section 508 in the United States, or international standards, such as the Web Content 
Accessibility Guidelines (from the World Wide Web Consortium).  While Section 508 (an 
addition to the Rehabilitation Act of 1973 that has been effective since 2001) has been 
the primary regulatory focus in regards to electronic accessibility for government 
technology, it has been widely adopted by private entities [3] and state laws [5] in the 
US. In the UK, the Disability Discrimination Act specifies accessibility standards for web 
sites, though its focus has also been for government web sites [2]. This has been 
updated by the Equality Act 2010, which attempts to strengthen the impact of the 
previous legislation, including pre-employment disability-related inquiries [4]. Many 
governments have based their web accessibility standards on WCAG 1.0 (the web 
content accessibility guidelines as proposed by the World Wide Web Consortium), but 
they often modified the guidelines to make them less subjective and easier to test and 
implement. Currently, national governments around the world are evaluating how to 
implement the new WCAG 2.0 as legal regulations.  
 
Two areas of importance related to disability rights include employment and travel. At 
first, they seem like separate, unrelated issues, but both topics relate to independence. 
Both employment and travel are areas in which people with disabilities have legal rights. 
For instance, in both the US and the UK, a person cannot be discriminated against in 
hiring due to having a disability. And, in both the US and the UK, a person cannot be 
discriminated against in travel due to having a disability. But there is another similarity 
related to interface design: much of the employment data and the travel data available 
on the Web are available through aggregator web sites. So, while there may be laws or 
regulations covering how employers may advertise job openings, such as the Americans 
with Disabilities Act (ADA) [16], and how airlines must offer airfares [17], these laws do 
not specifically address aggregator web sites. These aggregator sites are legally 
separate from both employers and travel providers, and provide no actual services 
related to travel or employment. No case law or statutory laws specifically address 
aggregator web sites, although in 2004, the New York State Attorney General required  
Priceline.com to become accessible. The advanced notice of proposed rulemaking from 
the US Department of Justice, titled “Accessibility of Web Information and Services 
Provided by Entities Covered by the ADA,” (http://www.ada.gov/anprm2010.htm) would 
enact regulations that would clearly cover these types of aggregator sites.    
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Background on Employment and Employment Web Sites 
In 2008, the Society for Human Resource Management in the USA found that job 
postings on company web sites and national online job boards (such as 
CareerBuilder.com) were two of the top three methods for employee recruiting (the third 
method was employee referrals) [14]. However, such aggregator sites are only a part of 
the problem.  Individual employers often have their own online application processes.  A 
previous study of 31 corporate e-recruiting web sites in 2002 found that accessibility of 
these web sites was lacking [1].  Added to this is the fact that all of the companies in the 
Fortune 500 currently have online application processes [22]. 
 
Technology has dramatically changed the hiring process for many employers and 
prospective employees. Electronic processes have the capability to level the playing field 
for individuals with disabilities, in that the many misconceptions regarding disabilities can 
be removed from the equation for at least the initial part of the job search process. This 
is important, because research has shown that even seemingly small details such as the 
visual formatting of an electronic resume can impact the employment opportunities for 
individuals with disabilities [20]. The challenge is that there are often accessibility 
problems with web sites that prevent them from being fully functional for individuals with 
disabilities.  
 
Background on Travel and Travel Web Sites 
Travel web sites have become extremely popular as people worldwide rely on them to 
obtain travel prices from a variety of sources through a single web site. The benefits of 
this are travel flexibility, the ability to comparison shop, and sometimes lower prices than 
can be found on the primary web site of an airline or hotel. Due to the dominance of 
online travel booking, calling an airline or hotel for a reservation over the phone can 
result in higher prices as well as booking fees. A recent study comparing the 
accessibility of major airlines in the US noted that many of the airline web sites suffer 
from accessibility problems. With an inaccessible web site, an airline is legally obligated 
to offer the same price over the phone when people identify themselves as having a 
disability, but some of the airlines are not in full compliance to the regulations in this 
respect [8]. Since airlines and hotels commonly partner with aggregator web sites (such 
as Priceline or Travelocity), the question is whether those web sites must also be 
accessible, since they are essentially being used to “outsource” the public 
accommodation that the parent company would normally provide. 
 
In the US, Department of Transportation regulations mandate that people with 
disabilities cannot be discriminated against in the pricing of airline travel [17]. In the UK, 
it is also illegal for an airline to discriminate with its flight reservation and booking web 
site [2]. While compliance to these regulations is still lacking [8], the legal, non-technical 
question is whether aggregator sites are covered under current laws. 
 
Research Methodology 
There are three potential methods for accessibility evaluation: automated evaluation, 
expert inspection, and having users with disabilities perform usability testing. Many 
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accessibility evaluation efforts utilize automated software, such as A-Prompt, Deque 
WorldSpace, InFocus, RAMP and WebXACT.  However, automated evaluations are not 
as accurate as expert evaluations or user-based testing, because many of the 
accessibility problems (such as link titles or alternative text that do not relate to content) 
cannot be ascertained by automated means. Expert inspections using a screen reader 
are considered to be the most effective form of accessibility evaluation [9], and the 
accuracy improves when multiple evaluators inspect the same interfaces [5]. Inspections 
by experts without visual impairments can effectively assess compliance with technical 
and legal standards, such as the Section 508 standards for web sites.  
 
There are major differences between expert inspections and usability testing. Expert 
inspections tend to focus on technical accessibility, rather than true usability. Expert 
inspections often serve as a comparison between a set of accessibility guidelines, and a 
set of interfaces. That means that expert inspections are most effective in ascertaining 
whether a web page or web site is in compliance with the law. On the other hand, 
usability testing, involving people with disabilities, provides a higher understanding of 
ease of use. As an example, interfaces, such as audio CAPTCHAs, may technically be 
accessible for blind users; however, blind users still cannot complete the tasks at a 50% 
success rate, so they are impossible to use [7]. Usability testing is task-focused, where 
users with disabilities attempt to complete a series of tasks, however it is not inspection 
focused. As such, usability testing may not ascertain compliance with the law, since the 
users may not wind up testing all of the various components of the regulations, in 
attempting to complete their tasks. 
 
Due to the various strengths and weaknesses, the combination of expert inspections and 
usability testing with people with disabilities is ideal, however, is it rarely performed, due 
to the time and cost involved. In short, expert inspections give a more thorough view, 
and are more effective at evaluating legal compliance, but usability testing is more 
effective at determining task success and ease of use. For this evaluation study, funding 
was not available to pay participants with disabilities to perform usability testing, and we 
were interested in investigating legal compliance, so expert evaluations were the most 
appropriate. The expert evaluations that we conducted utilize the web site accessibility 
standards of Section 508 (1194.22) of the US Rehabilitation Act, which involve 16 
guidelines, identified as paragraphs “a” through paragraph “p” [18]. 
 
Expert inspection consists of an expert with vision inspecting a web site using a screen 
reader and a checking for compliance with each specific guideline from Section 508. 
One of the benefits of having an expert with vision inspect the web site while listening to 
a screen reader is that is it possible to ascertain if there was any content available on the 
screen to a visual user that is not available via audio. Subsequently, the expert 
inspected the underlying code to apply guidelines where code inspections are 
necessary. The process was guided by the “Absolute Minimum Accessibility Inspection” 
which was developed by the author and used effectively in other accessibility 
evaluations [5]. Each paragraph of the guidelines was weighted equally. We did not 
measure the number of times that a specific paragraph was violated, only the existence 
of a paragraph violation, because the number of paragraphs violated is considered to be 
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a more accurate measurement of accessibility [6]. Table 1 presents a list of the 
guidelines, along with a short description of each of the guidelines (note that the 
descriptions are those of the authors, and not a part of the regulations). 
 
Table 1: Short Description of Each of the 16 Paragraphs of the Section 508 Web Guidelines 
(a) Text Equivalent (have a text equivalent for any graphical elements) 

(b) Synchronized Equivalent Alternatives (have captioned video, transcripts of any audio, 
or other alternatives for multimedia) 
(c) Use of Color (color should not be used as the only method for identifying elements of 
the web page or any data) 
(d) Organization (style sheets are encouraged, but users should still be able to utilize a 
web page when style sheets are turned off) 
(e) Redundant Text Links on Server-Side Image Map and (f) Client-Side Image Maps 
(redundant clickable links for server-side image maps, and accessible client-side image 
maps are preferred) 
(g) and (h) Row and Column Headers (use appropriate headers and markup to allow 
easy navigation of a table) 
(i) Frames (title all frames and label all frames for easy identification and navigation, e.g., 
use “navigation” “main content” and “search” rather than “top” or “bottom”) 
(j) Screen Flicker Frequency (limit or eliminate the use of flickering, which can provoke 
seizures) 
(k) Text-Only Page Default (if a web page cannot be made accessible, provide an 
equivalent text-only page, and make sure it is kept up to date) 
(l) Scripting Languages (make sure that equivalents for any non-accessible scripting are 
included, e.g., for those who are not using pointing devices) 
(m) Linked Plug-In or Applet (if any plug-ins are required, make sure to provide a link to 
an accessible version of the plug-in) 
(n) Online Electronic Forms (all forms must be properly labeled and accessible) 

(o) Method to Skip Repetitive Navigation Links (all web pages should have a link which 
allows a user to skip directly to the main content, bypassing any site navigation 
information) 
(p) Alerts on Timed Responses (if any page responses are timed, the user should be 
given the opportunity to indicate that more time is needed) 
 
We selected eight travel aggregator web sites, and eight job employment aggregator 
web sites, which are popular in the United States (refer to Table 2). 
  
Table 2: Employment Aggregator and Travel Aggregator Web Sites Selected for Evaluation 
Employment Aggregator Sites: Travel Aggregator Sites: 
Monster Travelocity 
Craigslist Priceline 
CareerBuilder.com Hotwire 
Dice Hotelbook.com 
TheLadders.com Expedia 
CollegeRecruiter.com Orbitz 
Yahoo! HotJobs Kayak 
Jobfox Hotels.com 
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For each web site, four individuals did an individual expert inspection of the home page 
(but not the rest of the site) using a screen reader, followed-up by a code inspection, and 
guided by the “Absolute Minimum Accessibility Inspection” approach which has been 
used in previous expert accessibility inspections [5]. Note that due to technical problems 
with one data file, there were only three individual inspections of the Craigslist home 
page. After doing an individual inspection, the four individuals met, discussed the 
differences between their respective evaluations, interpreted, re-inspected the 
homepage, and then agreed upon one common evaluation for each web site. This is a 
common approach from the general usability inspection literature, where multiple expert 
reviewers will perform individual reviews, then note where each review was lacking, and 
come up with a combined review which has a higher level of validity than a single 
individual review [12]. 
  
Results 
 
Employment Sites 
The employment sites that violated the fewest paragraphs of Section 508 were 
Craigslist, with no violations, and TheLadders.com, with only one paragraph violated. 
Monster and Dice violated the most paragraphs with four and five paragraphs violated, 
respectively. The most common violation was the lack of a method to skip repetitive 
navigational links (paragraph o). Table 3 shows the results of which employment 
aggregator sites violated which paragraphs of Section 508.  
 
Table 3: Results of Which Employment Sites Violated Which Paragraphs of Section 508 
Para. Career 

Builder 
College 
Recruiter 

Craigslist Dice Jobfox Monster The 
Ladders 

Yahoo! 
HotJobs 

a    X X X  X 
b         
c         
d    X  X   
e, f         
g, h         
i    X  X   
j        X 
k         
l X X       
m         
n X X  X X    
o X X  X X X X X 
p         
 
CareerBuilder.com had violations of three paragraphs of Section 508 (l, n, and o). These 
included inaccessible drop-down menus that can only be navigated with a mouse, a 
poorly labelled form (“s_jobtypes” would be read to the user rather than a meaningful 
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label), and no “skip navigation” link. CollegeRecruiter.com also had violations of the 
same three paragraphs of Section 508 (l, n, and o). These included all the drop-down 
lists using JavaScript without equivalent alternative on CollegeRecruiter.com, which are 
inaccessible to keyboard navigation, and also, there are no descriptive labels for the 
“sign up” form, and no “skip navigation” link.  
 
Craigslist was the only site that had no violations of any paragraphs of Section 508. The 
Dice web site was found to have accessibility violations in five paragraphs of Section 
508 (a, d, i, n, and o). Missing alternate text for images was noted, and several frames 
used on the web site did not have the “title” tag. There was also no “skip navigation” link. 
Jobfox violated three of the paragraphs of Section 508 (a, n, and o). There was missing 
alternate text for images on the web site, a form that was simply labeled as “form 1”, and 
no “skip navigation” link. The Monster web site had violations in four paragraphs of 
Section 508 (a, d, i, and o). These included missing alternate text for images and no 
meaningful titles for frames used on the web site. There was also no “skip navigation” 
link. TheLadders.com violated one paragraph of Section 508 (paragraph o) with no “skip 
navigation” link.  Yahoo! HotJobs had violations in three paragraphs of Section 508 (a, j, 
and o). These included missing alternate text for images, some advertisements with 
screen flickering, and no “skip navigation” link. 
 
Travel Sites 
Table 4 shows the results of which travel aggregator sites violated which paragraphs of 
Section 508.  
 
Table 4: Results of Which Travel Aggregator Sites Violated Which Paragraphs of Section 508 

 
The travel sites that violated the fewest paragraphs of Section 508 were Priceline, 
Expedia, Hotwire, and Travelocity. Priceline had one paragraph of violations and the 
other three had two paragraphs of violations each. KAYAK, Orbitz, and Hotels.com 
violated the most paragraphs, with six paragraphs violated by Hotels.com and five 

Para. Expedia Hotelbook Hotels Hotwire KAYAK Orbitz Priceline Travelocity 
a X X X  X X X  
b         
c   X      
d    X  X  X 
e, f   X      
g, h     X    
i   X      
j         
k         
l    X X X   
m   X      
n  X   X X   
o X X X  X X  X 
p         

540



PAPERSPAPERS

paragraphs were violated by KAYAK and Orbitz. The most common violation was the 
lack of a method to skip repetitive navigational links (paragraph o), violated by six sites, 
and the lack of textual equivalents for graphic elements (paragraph a), violated by six 
sites.  
 
Expedia had violations in two paragraphs of Section 508 (a and o). These included 
missing alternate text for images, and no “skip navigation” link. Hotelbook.com also had 
violations in three paragraphs of Section 508 (a, n, and o). These included missing 
alternate text for images, a poorly labelled form, and no “skip navigation” link. 
Hotels.com had violations in six paragraphs of Section 508 (a, c, f, i, m, and o). The lack 
of text equivalent for graphic elements caused difficulty with navigation. Also, there was 
a poorly-labeled image map, there was a problem with a Java plug-in, and there was no 
“skip navigation” link. Hotwire had violations in two paragraphs of Section 508 (d and l). 
Without the style sheets, the web site was confusing, and there were a number of 
navigational problems with scripts that were used on the site.  
 
KAYAK had violations in five paragraphs of Section 508 (a, g, l, n, and o). Many images 
were missing alternate text, tables did not have headings or summary tags, and forms 
were not properly labeled. Also, there was no “skip navigation” link. Orbitz had violations 
in five paragraphs of Section 508 (a, d, l, n, and o). Many images had no alternate text, 
the site was confusing with out the style sheet, and the “deals” list and “Feedback” page 
were not accessible. Figure 1 shows an example of the deals that are inaccessible. Also, 
the forms were not well-labeled, and there was no “skip navigation” link. Priceline 
violated one paragraph of Section 508 (a). Many images were missing alternate text or 
had alternate text that read as gibberish. Travelocity had violations in two paragraphs of 
Section 508 (d and o). The site was incoherent without style sheets, and there was no 
“skip navigation” link. 

 
 
 
 
 
 
 
 

 
Figure 1: These flights on the Orbitz “Deals” page are not accessible to keyboard navigation 
 
Implications for Developers 
Developers who are creating aggregator web sites or are involved in modifying or 
revising existing web sites should carefully examine their web site design for 
accessibility as it pertains to guidelines such as Section 508 and WCAG. The most 
common violations in this study are very simple to avoid on a web site. Accessibility 
does not mean poor or unappealing design. It often enhances the strength of the design, 
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decreases long-term maintenance costs, and improves search engine rankings [19]. 
Further, it allows a site to reach a much larger audience, increase their customer base, 
and helps a company present a positive image.  
 
Implications on Public Policy 
Many of these web sites violate common design requirements as written in US Section 
508 as well as the Disability Discrimination Act in the UK, which is based on WCAG 1.0 
(and has many of the same requirements as Section 508). Government agencies and 
officials involved in enforcing current regulations should be aware that these aggregator 
web sites have accessibility problems and lead to results which are clearly discriminatory 
towards individuals with disabilities. However, public policies do not specifically address 
aggregator web sites, and it would help with clarity if public policies did clearly address 
aggregator web sites directly, rather than in a roundabout way.  
 
Summary 
In this study we provided examples, through expert inspections, of employment and 
travel aggregator web sites which present accessibility barriers to individuals with 
disabilities. Lack of accessibility in online application systems prevents individuals who 
have disabilities from applying for employment independently, and in certain situations 
from travelling independently. This raises the serious question of whether the equalizing 
capabilities of web services are instead creating barriers and causing discrimination to 
individuals with disabilities. 
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Abstract 
The design landscape is noticeably changing by virtue of more discerning customers, 
more choice on the market and important demographic changes, whereby a significant 
amount of disposable income is now concentrated in the hands of the 50+ who have a 
different consumer behaviour than previous generations.  
Companies and organisations aim to capture and include the requirements of end-users 
in the design of products and services, with the intent to establish preferential 
relationships with customers that have been so far neglected. The compelling agenda 
that is emerging is that of a sector that is willing to “get to know” its customer base and 
to apply design principles in the products and service provision, while NGOs emerge as 
guarantor of such effort towards inclusivity and usability. Improved quality of life for 
people in later life seems achievable given their purchasing power and the market 
leverage they exercise with it. Inclusive design has an important role in fuelling such 
social innovation and this paper will present one of the initiatives that move in this 
direction. 
 
Keywords 
Inclusive design, People in later life, Accreditation, Usability, Marketing Segmentation.  
 
Demographic is changing  
The older market is massive and represents the fastest-growing population section with 
a rise of 76% over 25 years. The ONS’ forecasts  [1]; that in 2031 UK will reach a 
threshold of 20 million being aged 60 and over of which 8.2 million people will be aged 
75 plus. Such dramatic but predictable changes in the demographic will bring a level of 
social and economic adjustment that needs urgent attention. While policy makers ought 
to approach the ageing society with a normative approach that address its needs, by 
setting policies that consider longevity and quality of life versus financial constraints, 
products and services industries might afford a more creative approach that attempts to 
satisfy the wishes of an ageing population and may capitalise on the more consumeristic 
behaviour of the new elderly population. UK businesses are just realising that much of 
the 50+ segment believes they are ignored in favour of younger consumers for whom 
products and services have been primarily designed. However the purchasing power of 
the 50+, is increasing given the lifestyle changes occurring in later life (e.g. offspring 
move out, end of mortgage payment). To understand the impact of the 50+ on the 
market it is interesting to keep in mind few data: 1.the financial net wealth of the over 
50s is in excess of £500 billion [2]; and that the range of income in the post retirement 
stage is as varied as during working life. The cumulative wealth of the over 50s, their 
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lack of dependents and the fact that they are time-rich, make the 50+ an increasingly 
palatable marketing segment [2].  
 
While it is becoming increasingly obvious that businesses should aim to redirect their 
attention to the over 50s, there is a fundamental challenge to keeping this market group 
in focus. This challenge is the inability to unequivocally identify who is old. This first 
unanswered question not only generates uncertainty regarding the definition of older 
consumers but also highlights the issue that age cannot be considered as the main 
factor in the older consumer market segmentation. Even assuming that the age of 50 
represents the starting point of later life, given the drastic changes to the demographic 
and the very different socio-cultural context of the baby boomers compared to 
generation Y, the 50+ cannot be considered as a homogenous market segment and as 
Carrigan [4] states, the business attitude has been that of brushing over the differences 
that such a large segment of the population now embeds. An attempt to reconsider the 
older population to better capture their consumer behaviour has so far identified: 

1. a stronger focus on relationship marketing as an approach that emphasises 
elements in the sale interaction that go beyond the quality of the products sold 
but that are equally important to the older consumers  [5]; 

2. the difficulty inherent in relying solely on age as the only discriminating factor for 
a relevant 50+ market segmentation  [3, 6]; 

3. that older consumers don’t think or see themselves as old, hence marketing 
effort that may attribute to them a set characteristics portraying them, may be 
rejected [5]; 

4. the coexistence of contradictory models in marketing strategies aimed at older 
people, based on unclear assumptions about whether older people are willing to 
spend their increasing disposable income. 

 
Businesses interested in the 50+ have demonstrated a natural inclination to refine age 
segments previously based on age alone, e.g ‘young old’ (age range 55–64), ‘middle old’ 
(65–74) and ‘old old’ (75 and over) by considering additional information such as life 
stage, cohort changes (significant changes demonstrating attitudinal changes) and 
period effects (shared experiences regardless of age) [3]. However, this is again a 
reductionist approach, which neglects the fact that demographic changes are happening 
relatively fast. While older people’s health, longevity, positive attitude to change and 
technology adoption are progressing, they have had little time to rethink their role in 
society, to elaborate new identities and claim new images. Society and the market have 
not been helpful in this enterprise, judging people in their 60s too old to work and not 
providing marketing role models that could be inspirational. It is certain that older people 
have much to do to better understand themselves and business have still much to do to 
get to know them. 
 
Strategic Design: turning need into innovation 
 
While the market makes distinct efforts to capture the trends and interests of the over 50 
for obvious commercial return, it is legitimate to ask whether the corporate world should 
limit their understanding of the over 50s merely to marketing knowledge, which is subject 
to change. It seems time to advocate a deeper understanding of the requirements that 
older consumers have due to their physical characteristics and biological decline - traits 
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that science may be able to delay or ameliorate, but that are intrinsic to the human 
nature. Considering the ageing process as part of human life and development should 
be an idea that does not startle any audience. Designing for people as they are and 
evolve is at the core of inclusive design, an approach aiming to create user experiences 
that do not have expiring conditions, these being disability or age. Inclusive design [8] is 
a way of conceptualizing the world as an environment designed and populated with 
objects usable by all, where all individuals have the same right to claim satisfaction from 
interaction with everyday things. Aiming at the majority and designing for the largest 
audience possible is the first step that organizations should consider when making 
strategic decisions on which their competitiveness and survival may depend.  
 
The consideration of a wider audience as target for design and product innovation has 
also the fundamental importance of inverting organizational priorities and practices, 
creating innovation by doing so [9]. This occurs because “designing for all” does not 
depend on a finalized taxonomy of the users’ characteristics and their profile. Relying on 
traditional market segmentation means relying on a static picture of an entity, which is 
actually in continuous evolution: the market and its inhabitants. While people’s 
experience evolves due to their personal situations and needs, and the market changes 
due to socio-cultural trends, businesses attempt to encapsulate this complex picture into 
a taxonomy that is motionless. Market segmentation and customer profiling can be the 
result of well-researched market studies, and serve the purpose of making businesses 
aware of their audiences, but are often used to compliment the “route to market” of 
products that have already been developed. This fundamental short-sightedness has 
two impacts for businesses; the first is that of applying an approach where the market 
(and the consumers) are understood too late, e.g. after the product has been developed, 
and the second is that of hindering innovation because products and services are based 
around customers’ needs that are guessed rather than known.  
 
In brief, Inclusive design has two messages for businesses: design for change and learn 
to use methods that include users in the design rather than designing at them.  
 
 

The ratchet effect: Win-Win, and Win 
 
The penetration of technologies, the enhancement of working conditions globally, and 
the policy of widening education participation are all processes that contribute to social 
change. These processes deliver visible achievements when a critical point of 
engagement is reached; in other words when these changes extend from minority 
groups to encompass the majority. Underpinning social innovation, at least for the three 
instances aforementioned, there is the need to consider the views, the aspirations and 
the necessities of the “many”. The turning point is achieved when the special 
advantages experienced by the minority become a reachable outcome for a larger 
audience. For the last two decades Design as a discipline has attempted to focus on 
people and their requirements, to embed user-centred methodologies able to consider 
the individual at the center of the design project, rather than an opinionated view 
provided by designers, architects and marketers. Through successful products, brands 
and services, design has demonstrated that considering your target audience is an 
activity that makes business sense. However, the challenge is now to push Design to 
become inclusive, to move away from niche groups, and consider the interaction 
between the majority and design outcomes. Social change through design seems 
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affordable only if the threshold of an inclusive audience is achieved, and this entails the 
majority as target audience, but also demands businesses interested in applying such 
new philosophy. The innovation that inclusive design can deliver becomes more and 
more tangible as design progresses to consider individuals in their full spectrum of 
desires and necessities, and as businesses commercialize products and services that 
fulfilling for larger audiences. 
 
The relevance of Inclusive design is becoming stronger due to socio-economical forces 
that are driving innovation (fig. 1). Firstly the market is more diverse due to demographic 
changes and the strength that previously marginalized social segments have acquired in 
terms of disposable income and absolute numbers. Secondly, the welfare agenda is 
developing a strong remit for support of independent living of older people, as the cost of 
care will become financially inviable if the current terms continue. Thirdly, businesses 
are starting to compete in a market segment that has been unfamiliar to them, as trends 
and attitudes were led by studying the younger and better-known population (8). Finally 
the resulting effect is that of an clear lack of knowledge on how to satisfy the ageing 
population. This knowledge gap coupled with the commercial attraction that ageing 
population now holds, represents the trigger to an incremental innovation that will 
transform society by bringing the competitive forces of the market to enhance the 
usability of products and services available to all. 
 
 

 
Figure 1: Current drivers of Innovation 

 
While the opportunity for innovation is present, the lever unlocking the potentials for a 
more usable landscape of services and products is slowly releasing.  The trigger point 
for such innovation seems to be the discerning purchasing power of consumers who will 
trigger better inclusive products when they will start purchasing the best inclusive 
products available. However the disadvantage experienced at the beginning of an 
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innovation cycle is the lack of clear signals that indicate which products and services are 
designed with an inclusive approach and may deserve to be purchased. 
 
Significant attention has been paid to web accessibility at national and European level, 
setting important expectations for web services and digital accessibility (e.g. BS 8878, 
Digital Britain report, Digital Agenda for Europe 2020).  Increasing, yet scattered, work 
has been done towards defining inclusive design standards - the BT-sponsored inclusive 
design toolkit, and education resources of the Design Council to mention but a few. 
However, the challenge is that of consolidating the diverse streams of work into a 
reliable source of information that consumers can trust when making purchases.  
 
With the intent of accelerating the innovation that inclusive design will deliver for older 
people, the accreditation scheme Age OK (fig.2) has been launched in 2009. The 
scheme aims to represent a kite mark of quality for products and services that have 
applied inclusive design approaches to create outcomes that fulfil the needs of an older 
audience. 
 
Age OK is the result of a long-standing research partnership between Age UK and 
Brunel University, and is awarded to products and services and demonstrating the 
application of inclusive design methods to enhance the usability of their products, and by 
doing so also achieving a strategically competitive position in the market. By 
acknowledging inclusive products and services, Age OK reveals a market competition 
that favours business and organisations that further the agenda of inclusivity together. In 
parallel, the accreditation leads to the development of normative recommendations that 
could improve the quality of decision making of elderly consumers and, in turn, their life 
quality. The final benefit spawned by the accreditation scheme is that of re-thinking the 
role of charities in UK by adopting a business model that, while improving the quality of 
later life for people by promoting the inclusivity and usability of products and services, 
will generate income to be invested in upholding the social agenda of the charity group 
that manages the accreditation scheme (Age UK www.ageuk.org.uk).  
 
A matter of Trust 
 
The 50+ are a value-seeking group and like to make purchases of reliable products and 
services [10]. Although some elderly people are interested in bargains, for their more 
significant acquisitions they rely a great deal on word-of-mouth recommendations [11]. 
This is partly justifiable by the confidence that a personal suggestion infuses, and 
strengthens the case for the role of charities as impartial advisor in informing purchasing 
behaviour.  
 
While Age UK has always been a source of information for 50+ people, the AGE OK 
accreditation scheme makes a further step in expanding the role of the charity and relies 
on its competence for the evaluation of inclusive products and services. 
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The scheme in its first release (2009) includes six criteria that businesses have to 
document in order to submit an application, these are:  
 

1. Requirements identification: how the organisation has captured the product or 
services requirements and analysed them? 

 
2. Participation and Methodology: can the organisation demonstrate the use of 

inclusive design methodologies to engage people and generate a better end-
product or service? 

 
3. Impairment: can the organisation demonstrate that the adopted methodologies 

have considered impairment, hence generated products or services accessible to 
impaired people? 

 
4. Packaging: can the organisation demonstrate that points 1 to 3 have been 

reflected in the design of the packaging? 
 

5. Customer experience through staff: Can the organisation demonstrate that 
members of staff have been trained adequately to liaise efficiently and effectively 
with older people? 

 
6. Customer experience through technology: what considerations has the 

organisation paid to the design and use of technology to better the customer 
experience of older people? 

 

 
Figure 2: The accreditation scheme logo 

 
As the accreditation scheme has a multidisciplinary research team behind, it will keep 
abreast of research in the area of inclusive design and will issue new releases over time 
that will reflect a stronger understanding of ageing population and design methodologies.  
 
The social innovation that the accreditation scheme has initiated may fuel a faster 
release of the ratchet effect, delivering benefits for all stakeholders involved: the charity, 
the business sector and the ageing people. If design is meant to be neutral from age, 
gender, race and impairment, Age OK seems a confident yet intermediate step to draw 
attention to a peripheral area of the population that has nothing “different” but it is only 
ageing. Such a step is intermediate until there will come a full recognition that good 
design will be inclusive by definition and will satisfy humanity in all its necessity.  
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Abstract 
In the user-centered design (UCD) process, the designers first explore user‟s problems 
and needs, and then develop products in response. Throughout these processes, it is 
essential to regard users‟ emotions while we are capturing their experiences. The 
methods we use for getting the information from users in the design process should be 
convenient for them from both emotional and cognitive aspects. This study aimed to 
evaluate the UCD methods and identify the most adequate one/s for Japanese people 
to convey their needs to the designers easily. It emphasizes that considering the cultural 
context enables the designers to have more successful results of the user experience 
research. To achieve our aim, four UCD methods were evaluated in this study; 
questionnaire, focus group, user interview, and field study. The main results of this study 
are: 1) user interview is the most favorite method to convey people‟s needs to designers. 
The participants believe that verbal communication media is the easiest way to convey 
their experiences to the designers. 2) There were significant differences between 
Japanese males and females‟ requirements regarding desirable design methods.  
 
Key words 
User-Centered Design Process, Design Methods, Emotions, User Experience  
 
1. Introduction 
User-centered design (UCD) is an approach to design that 
grounds the process in information about the people who will 
use the product. UCD processes focus on users through the 
development of a product (fig.1). It is a way that puts the 
target users of a site at the centre of its design and 
development (Usability Professional‟s Association). New 
products and services must accurately respond to user needs 
if they are to succeed in the marketplace. However, in the 
design process cycle, it is often a very hard and costly  
matter for designers to understand users‟ needs deeply  
and well. „Need‟ information on users is very complex market  
research techniques and methods often only skim the surface. Product designers must 
select the method best suited for the job and task. Furthermore, those methods should 
be suitable for users from both emotional and cognitive aspects. This study aimed to 
assess the UCD methods and identify convenient one/s to understand users‟ needs 
easily. It emphasizes that respecting users‟ emotional and cognitive aspects when 
capturing their experiences enable to design good and desirable product.  
 
2. Methods 
This study was carried out as follows: first, a literature survey was made to investigate 
the UCD methods. The authors evaluated the four most used methods in the design 
process; questionnaire, focus group, user interview and direct observation.  

 Figure. 1  UCD Process 
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Secondly; a comparison was made between those four methods to identify the 
significant differences between them. Thirdly; a series of interviews was conducted with 
18 people in Japan (in ages ranging from 30 to 50 years old). Each one was asked two 
questions: Q.1) what are the features of your desirable design method from emotional 
and cognitive aspects? Q.2) regarding the above four design methods, what is the most 
suitable and preferred method/s from your viewpoints? Fourthly, the answers of people 
were analyzed to know the most adequate and favorite method/s from their 
perspectives. Lastly, the favorite elements that designers should regard for capturing 
information from Japanese people successfully throughout the design process cycle 
were identified based on the participants‟ viewpoints. 
 
3.  Results and Discussions  
3.1  UCD methods’ definitions 
There are several UCD methods used for collecting information on user experiences 
(UX), and needs (Indiana University, 2004). This study explained and evaluated four 
methods: questionnaire, user interview, focus group and direct observation.    
A. Questionnaire (Q): It is that a set of questions designed to collect responses and 
opinions from the users (Hom, 2003). Users are asked to fill out the questionnaire and 
return it to the designer. Questionnaires can be administered via mail, telephone, or 
computer; in face-to-face interviews or in a group. There are two types of 
questionnaires; forced-choice and open-ended questions. The former one has a limited 
number of responses from which a respondent may choose. One advantage of this type 
is that it is typically easier to analyze than open-ended questions. The latter type does 
not require a respondent to choose from a set of possible responses. Instead, 
respondents have a freedom of thought to answer as they choose (Innovation Center 
for Community and Youth Development, 2005). A questionnaire is often preferred to be 
used in the following two circumstances: 1) when resources and money are limited.  
2) When it is necessary to protect the privacy of the participants (Questionnaire Design).  
B. User interview (UI): This elicits information about user‟s experiences and 
preferences. An interview is formal, structured technique where one interviewer talks 
with usually one participant at a time for one hour. This method is used for identifying 
and addressing any misunderstanding between the interviewer and user (Centre for 
HCI Design, 2004).  
C. Focus group (FG): It is a somewhat informal (casual) technique that involves 
encouraging an invited group of intended/actual users of product to share their thoughts, 
feelings, attitudes and ideas on a certain subject (European Commission, 2005). Focus 
group researchers select and invite from 6 to 12 individuals with similar characteristics 
to a single session. Composing a group with highly different characteristics will 
decrease the quality of the data. To get a cross section of views from a diverse 
population using focus group method, it is necessary to conduct multiple sessions. To 
understand the perspectives of different group of people, compose multiple focus 
groups on the same topic. For the next group, also invite people who are alike; however, 
they will be „similar‟ according to a different criterion (Iowa State University, 2004). 
Focus group session typically lasts no longer than 3 hours (Innovation Center for 
Community and Youth Development, 2005).  
D. Direct observation (DO) “Field Study”: It is carried out by observing the users as 
they do normal tasks. This is done in the real environment, such as the users‟ homes. 
Users are asked to think aloud and say what they are thinking/doing while their 
interaction with a product. This method aims to view what users actually do in context 
and how interact with a product. Observer can take notes. Also audio and video 
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recordings may even be possible to use. When conducting an observation, the observer 
should stay quiet most of time. The goal is to become virtually invisible to the users so 
that they will perform their tasks in 
the same way they normally do 
(Washington State University, 2002).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As for data type, there are two types of data; qualitative and quantitative. The data type 
of “Q” is often quantitative and sometimes is qualitative, depending on its goal. In 
contrast the data of both of ”UI”, “FG” and “DO” are often qualitative. Concerning data 
collection, paper and pencil are often used for collecting data of ”Q”. On the other hand, 
audio recording is used for collecting data of “UI” and “FG” too. Regarding ”DO”, paper 
and pencil, as well as visual recording are used for collecting the data.   
The fourth element “freedom of thought”: it regards the freedom of thoughts and 
expressions that is given to people while using a method. This element is partially 
provides to people while using ”Q”, “UI”, and ”FG”. In contrast, in case of ”DO”, people 
have a freedom to think and express their true feelings. Basically the above elements 

There are some differences between 
the above four traditional design 
methods. Four elements were 
selected to compare between these 
methods; format, application, data, 
and freedom of thoughts (fig. 2). First 
element “format”: it regards people‟s 
arrangement and their interaction 
while using the design method. In the 
case of “Q”, there are three different 
formats could be used; one-to-one 
session, group session or separately 
“for example, people and designer  
are in separate places”. As for “UI”, it 
is often organized in a one-to-one 
session. “FG” is often organized in a 
group session. “DO” is often 
organized in a one- to- one session.    
Second element “application”: it 
concerns the site/place for using the 
design method, and communication 
media. Regarding the site, both “Q” 
and “UI” are used in the real site or 
the workshop area. “FG” is often 
carried out in the workshop place.  
“DO” is often carried out in real site  
and sometimes in the workshop place,  
depending on the product type and  
size. As for communication media,  
“Q” and “DO” are carried out by using non-verbal media. In contrast, both of “UI” and “FG” 
are carried out by verbal communication media.   
The third element “data”: it includes the data‟s context, type, and collection. Regarding the 
data context, in case of “Q”, “UI”, and ”FG”, we gather the data in the context of the past 
and/ or hypothetical data. In contrast, “DO” provides us with current data. We observe real 
people in real-life situations to find what makes them tick, that confuses them, what they 
like, hate, where they have latent needs not addressed by current products.  

 Figure. 2  The differences between the UDC methods 
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that we used to evaluate the four traditional design methods are objective because they 
put emphasis on the outward characteristics of each design method. Without doubt, this 
is important for achieving our goals easily. However, there are other features that should 
be regarded as well. The other features are subjective and they regard people 
emotional and cognitive aspects.  
In the next part, feedback from Japanese people introduced the most favorite features 
that should be regarded in the new design method. In addition, the four traditional 
design methods will be evaluated based on emotional and cognitive aspects of people.  
 
3.2 Evaluation of UCD methods  
The results of a series of interviews with 18 healthy people in Japan revealed that the 
favorite features of a design method are: 1) Joyful, 2) not stressful, 3) time saving “for 
user”, 4) able to precisely convey physical and emotional problems to a designer,  
5) allows freedom for users‟ thoughts and expressions, 6) respectful of users‟ privacy, 
and 7) convenient communication media, whether verbal or non-verbal.  
The acceptances of these features among females and males are somewhat different 
due to their personal characteristics. The first and the fifth features are more required 
among females than males. Also regarding the feature number seventh, verbal 
communication media (spoken words) is more favorite way among females than males. 
From this result, it can be said that designers should adapt or develop design methods 
considering those features to design pleasurable products.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In contrast, female participants believe  
that group session is an interesting  
method for having and promoting good  
friendships and also for exchanging experiences with others. 2) A questionnaire is not a 
preferable method among many female participants, as writing in the questions‟ 
sheet/notebook disturbs their normal mobile activities. Also, some of them find writing 
about their emotions and feelings difficult. In contrast, a questionnaire is a somewhat 
preferred method among Japanese male participants because it keeps and protects 
their privacy. 3) Participants including females and males mentioned that “direct 
observation” has some problems related to emotional and cognitive issues. For example, 
it is hard to talk when they are concentrating on the problems. Basically thinking aloud is 
not normal from their viewpoints. In addition, they think that there is no enough 
protection for the privacy of their homes. Also some of them mentioned that they do not 
do the exact normal interaction with the products when they feel that someone observes 
them. Regarding this point, others mentioned that it can be important to ensure that a 
person is observed whenever he or she might normally use the product.   
Overall, it can be said that “UI” is the most favorite method to convey people‟s needs to 

People were then asked to evaluate both 
of ”Q”, “UI”, “FG”, and “DO” based on the  
above seven subjective features (feature 
number 7 was excluded). The answers of  
18 people revealed the following:  
1) Verbal communication media is the easiest 
and favorite way to convey users‟ experiences 
to the designers. However Japanese male 
participants prefer individual sessions rather 
than group sessions especially in case of  
the first time meeting with others. They feel 
somewhat shy to talk with other people  
who do not know them before.  

Figure 3.  The participants’ preferences  
regarding traditional design methods 
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designers (fig.3). Japanese participants believe that verbal communication media is the 
easiest way to express and explain about their problems and needs. 
The next preferred methods from Japanese female participants‟ viewpoints are; ”FG”, 
“DO” and “Q” respectively. In contrast, the next preferred methods from Japanese male 
participants‟ viewpoints are;”Q”, “DO” and “FG” respectively.  
 
3.3  Significant points for capturing information successfully 
The authors selected the significant comments that should be considered for capturing 
UX successfully. Participant 1 (male): I believe that a product designer and medical 
doctor have a same goal. Both try to solve our problems and make us happy. Therefore 
we should be honest with them and not hide our emotional and physical problems and 
needs. Basically creating an open and honest dialogue between a designer and people 
is the key for designing desirable product.   
Participant 2 (male): people and designers should kindly exchange their real feelings 
throughout the design process. “Ice break” is an important phase in the product 
development processes.    
Participant 3 (female): a designer must have enough skill to understand person‟s 
character well. It is important to give people enough time to think and talk without 
interpreting them. Designer must use active listening skill- listen more, talk less.  
 
4. Conclusions 
This study emphasized that respecting users‟ emotional and cognitive aspects when 
capturing their experiences enable to design pleasant product. To achieve our aim, four 
UCD methods were evaluated from Japanese people‟s viewpoints. This study 
concluded the following: A) for capturing “UX” successfully, the design methods should 
consider cultural characteristics of users. We have to pay close attention to the 
emotional and cognitive aspects of users for capturing their experiences and needs 
successfully. Also for achieving our goal successfully, “triangulation" of methods is 
important, that is collecting information in different ways and comparing the results.   
B) The features of good design method were identified based on emotional and 
cognitive aspects of Japanese users. Therefore, designers should adapt or develop 
design methods considering those features. C) Most of the Japanese participants 
agreed that user interview is the most favorite method for capturing their experiences.  
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Abstract 
Post-Occupancy Evaluations are widely used to measure satisfaction with built 
environments. By means of a POE, fundamental questions can be answered, not only 
about the structure itself, but also about its underlying design processes. When 
combined with UD, as Shauna Corry argues in the UD Handbook, “POE and Universal 
Design are powerful tools in influencing the quality of the built environment. Individually, 
both can enhance the function and aesthetics of a building. Together, they can begin to 
provide environments that are supportive, safe, appealing and equal.” This paper reports 
on how at Sint-Lucas Architecture  in Belgium the POE serves as one of the 
cornerstones of the UD teaching programme. Through experience-based case studies, 
students prepare for a critical review of Belgian design projects that have recently been 
headline news in architectural magazines. By simulating a diversity of physical and 
mental disorders, the students develop the ability to appraise whether a designed 
environment tends to create or eliminate handicaps. In search of ‘best practice’ 
examples, the results of each POE are presented as multi-media output. Lively 
discussions then follow about the designer’s conceptual understanding and attitudes. 
This is often a sobering experience of the socio-cultural consequences of architecture. 
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Introduction 
Almost one decade ago, more precisely on May 17th, 2002, on the occasion of our 
Scientific Contact Forum on Universal Design Education in Brussels, Belgium, the author 
was introduced to the concept and methods of Post-Occupancy Evaluation (POE) by 
UD-educator Elaine Ostroff (see Dujardin et al, 2003). In the course of our discussions 
on how to build up strategies for teaching Universal Design at our School of Architecture, 
three books were extensively referenced: ‘Strategies for teaching Universal Design’ 
(Welch, 1995), ‘Universal Design: 17 ways for Thinking and Teaching’ (Christophersen, 
2002) and last but not least the ‘Universal Design Handbook’ (Preiser, Ostroff, 2001). 
The research on POE, as published by Preiser and Corry provided the author with a key 
to explore the huge tension field between the world of creativity of designers and the 
experiential world of the end-users. Indeed, since the birth of my disabled son Tashi 
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(cerebral palsy), my understanding of what Architecture can or cannot do for us ‘users’ 
dramatically changed. Taking my son in his wheelchair to explore new, so-called 
‘exemplary’ items of built architecture became more and more a sobering experience. In 
the same way that the book is often better than the movie, visiting a (public) building 
after having read the poetic and artistic description of its design in architectural 
magazines, no longer seemed as inviting to me. If the building was reachable by 
wheelchair at all, we often had to leave our group and look for a secondary entrance to 
overcome the barrier of the main entry. Even more frustrating than inaccessible 
entrances, reception counters that were too high, and walking-dinner type cafeteria 
furniture were the mental barriers and stigmatisation caused by bad design. The 
instances when I had to take my son to the adapted toilet situated in a women’s rest 
room are too many to believe or want to recall. The aspects of a building an architect or 
designer values, versus what people and society value (Corry, 2001) very quickly 
became a personal touchstone as I planned and organised my Universal Design 
instruction.  
 

Post-Occupancy Evaluation: aims and methods 
During the past 30 years, several definitions of Post-Occupancy Evaluation (POE) have 
been advanced by a wide range of researchers: scholars, architects, engineers, 
environmental psychologists, etc. According to Preiser et al (1988), a Post-Occupancy 
Evaluation is the “process of evaluating buildings in a systematic and rigorous manner 
after they have been built and occupied for some time.” In other words, POE is the 
process of the actual evaluation of a building’s performance once in use by human 
occupants (Preiser, 2002). It is an important critical analysis tool in enhancing not only 
function, but overall user satisfaction in the built environment (Corry, 2001). According to 
Watson (2003), POE involves systematic evaluation of opinion about buildings in use, 
from the perspective of the people who use them and how well these buildings match 
users’ needs with a view to improving building design and performance. For Watson a 
POE is a tool to evaluate ‘building quality’. Vischer (2002) states that “it has come to 
mean any and all activities that originate out of an interest in learning how a building 
performs once it is built, including if and how well it has met expectations and how 
satisfied building users are with the environment that has been created.” According to 
Vischer, a POE is a mechanism for linking feedback on newly built buildings with pre-
design decision-making with the goal to make improvements in public building design, 
construction and delivery. 
 
In the current literature, the methods for conducting a POE are reduced to three levels of 
analysis: 1. the indicative, 2. the investigative and 3. the diagnostic POE (Preiser, 2001, 
2002, Corry, 2002). The indicative POE usually makes use of interviews and subsequent 
walk-throughs of the facility and may lead to an advanced level of awareness about the 
state of affairs in the building. Preiser (2001, 2002) argues that the investigative POE 
goes into more depth and is more ‘objective’ both in evaluation criteria and in the 
outcome, based on causes and effects. Diagnostic POEs correlate physical 
environmental measures with subjective measures of occupant response and often 
generate new knowledge about aspects of building performance. When Vischer (2002) 
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lists the types of POEs, she mentions 1. Building-behaviour research; 2. Feeding into 
pre-design programming; 3. Strategic space planning; and 4. Capital asset 
management. Although each of these criteria deserves special attention, it is beyond the 
scope of our discussion to explore each of the three or four types and phases (Planning, 
Conducting, Applying). However, it is appropriate to mention that the methods of 
indicative and investigative POE come closest to what we actually do with students at 
Sint-Lucas Architecture. 
 

From POE to UDE: Universal Design Evaluation 
After Building Performance Evaluation (BPE), according to Preiser (2002), Universal 
Design Evaluation (UDE) represents the latest step in the evolution of POE, one that 
emphasizes a holistic, process-oriented approach to evaluation. Referring to Ron Mace’s 
commonly accepted definition of Universal Design, the intent of UDE is to evaluate the 
impact of universally designed environments on the user. As specific evaluation criteria, 
Americans reference both the Disability Act (ADA) and the Seven Principles of Universal 
Design, published by the Center of Universal Design, North Carolina, USA. Preiser 
proposes to advance the state of the art through building up a collection of comparative 
and standardized POE case studies. This is precisely what the author’s intention is, 
namely, to transform POE and UDE into a UD-teaching tool: exposing students of 
architecture to designs that either create or eliminate handicap situations. I subscribe to 
the idea that the UDE approach to conducting a POE may increase the level of 
‘awareness and understanding’ of POE in design education. Routinely taught post-
occupancy evaluation as a phase of the design process (Corry, 2001) in architectural 
education, may cause this to become a fixed ingredient of the design process once 
students become professionals. 
 

POE at Sint-Lucas architecture: the approach 
My personal approach of using the POE as a screening tool to measure the performance 
of the built environment in general and of public buildings in particular, forms an integral 
part of my fourfold Universal Design teaching tool consisting of: 1. Awareness training 
based on bibliographical study; 2. Subjective experiencing of the man-made 
environment through workshops; 3. Learning from Practice: Post-Occupancy Evaluation; 
and 4. Research by Design. This teaching strategy was developed from 2001 onwards, 
coinciding with ResRap (2001), the resolution adopted by the Council of Europe on the 
introduction of the concept and principles of Universal Design into the design curricula of 
Schools dealing with the built environment. How it evolved and how it was fine-tuned has 
been covered in various publications and published conference papers (Dujardin 2003, 
2004, 2006, 2009, 2010, 2011). The latest state of affairs is that UD-teaching forms an 
integral part of the International 120 ECTS Master Programme of Architecture, Campus 
Ghent. This teaching module focuses on ‘Advanced Architectural Design and 
Sustainability’ (formerly known as User-Oriented Planning and Design). Universal 
Design is represented in the format of a one-semester Design Studio course, the 
international workshop ‘Designing the Multi-sensorial city’ (formerly ‘Designing in the 
Dark’) (see Dujardin, 2009) and the author’s course on Social Sustainability. Within the 

558



PAPERSPAPERS

framework of the latter course, Post-Occupancy Evaluation (POE) or Universal Design 
Evaluation (UDE) has a prominent place.  
 
Who is affected and what is at stake? 
The aim of the POE is to enable architectural students to examine with more critical eyes 
the design- and technology-centred design output of famous architects in Belgium. 
Different from most professional screenings, almost all of our academic case-study 
based POEs are not commissioned by anyone. In the first place, whether our POEs are 
‘indicative’ and/or ‘investigative’ types, which are supposedly cheaper than the 
‘diagnostic’ ones (Preiser, 2002, Vischer, 2002), there is simply no operational budget 
available. Yet, this has not prevented us from doing more than a hundred POEs during 
the past 10 years. According to Vischer (2002), the defence of professional territory by 
designers can be a barrier because a POE is, after all, an evaluation, which implies 
judgement. So far, however, our students have never been prevented from getting all 
necessary design information from the architectural agencies that made headline news 
in architectural magazines. I agree with Jacqueline Vischer when she states that “one of 
the challenges of POEs going forward is to identify a reasonable system of informed 
weighting of user feedback so that the data received can be interpreted according to 
balanced positive and negative categories.” All our POEs have dealt with public forms of 
architecture and infrastructure that received awards, were published and were already in 
use. The main difference is that we approach these masterpieces from the perspective 
of Universal Design. Our POEs unveil or highlight the social and cultural value of the 
architecture as seen through the eyes of a diversity of people, as it enables or dis-
enables the end-users.  
 
Approach and media: 
In Corry (2001) the POE process and methods are outlined. To a great extent our work 
lies within this list of method types: user-participation, surveys, interviews, annotated 
plans, cognitive mapping, behavioural mapping techniques, still and video photography, 
observations, walk-throughs, checklists and participant workshops. 
What we usually do is to introduce the students to the concept of ‘user-orientation in 
architecture’ by associating them as young designers with user-experts with or without 
impairments during our international DID or DMSC workshops. Since our workshops or 
Intensive Programmes (IP) are funded by external sources, we can afford up to ten user-
experts per sixty students. After having worked closely with a visually impaired person, 
someone in a wheelchair or someone with some other physical or mental disorder, 
students may simulate some of the disorders or may work with some volunteer user-
experts to carry out the POEs. In other words, the survey is done from a multi-sensorial 
or haptic (Bloomer et al., 1977) entry point, the way the author developed it within his 
research field of Architectural Anthropology, based on the work of Jan Pieper (1980). 
Particularly his method of haptic experience of urban space through body movement 
(four basic movements: towards, around, away from and beside) enables us to give our 
walk-through exercises an Anthropological intent. It also provides the students with a 
more in-depth frame of reference when they investigate one of the two guiding principles 
of our POE version, i.e. the ‘Chain of accessibility’ (reach, enter, use, understand). The 
second guiding principle used to analyse and structure the data of the surveys consists 
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of the ‘Seven Principles of Universal Design’ as they have been commonly 
acknowledged and promoted worldwide.  
 
The outputs of the studies are presented in a multi-media manner, as a movie with 
voice-over and subtitling to address the needs of a diversity of viewers and 
supplemented by a Powerpoint presentation (PPT) that further analyses the movie by 
means of still images. The issue of ‘awareness’ strongly stimulates the creativity of our 
students and results in unprecedented outputs. For example, a primary school (Sint 
Ursula, Brussels) recently formed the object of study. Children attending this multi-ethnic 
school speak different languages. In order to involve the children as building users on 
the one hand and to bring the message of ‘awareness’ and ‘diversity’ to the children and 
their teachers, my students developed the POE as a cartoon depicting Disney figures 
such as Mickey Mouse as a wheelchair user, Goofy as a blind character and Donald 
Duck as the rascal. The scene of the adapted POE story was a sketched version of the 
real school compound (see Figure 1). To overcome the language problem, the POE 
cartoon was edited for Dutch, French and English. 
  
 

 
 
Figure 1: POE Sint-Ursula School, Brussels, Belgium: Sample page of the POE in cartoon 
version illustrating the two first sectors of the ‘Chain of Accessibility’, namely how  ‘to reach’ and 
‘to enter’ the building. Based on the images taken during the walk-through, a scenario was written 
to make the POE accessible to the ‘building users’, i.e. young children of this primary school. 
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Another fine example covers the investigation of the ‘Budascoop’ movie theatre in 
Kortrijk, West-Flanders. That inspired the six students to make a real movie about six 
characters who pay a visit to the cinema (see Figure 2). They enacted the profile of an 
old lady in a wheelchair pushed by her ageing husband, a young father with a child in a 
baby buggy, a blind man, a drunk tourist and a thief. Like all of our movie POE reports, a 
detailed Powerpoint presentation depicts and discusses problematic situations recorded 
during the walk-through survey. This POE was our first ‘commissioned’ case study. 
 

 
 
Figure 2: POE Buddascoop Movie Theatre, Kortrijk, Belgium: Funny but rigorous in its perception, 
both movie and Powerpoint unveil the state of affairs of this public building from the viewpoint of 
Universal Design. Trained to work closely together with (disabled) ‘user-experts’ during the 
‘Designing the Multi-sensorial City’ workshop, the students enabled themselves to personally 
experience the building from the perspective of handicap and diversity. 
 
Concluding remarks 
The explicit strategy behind making the POEs is to enhance the debate on the social 
and cultural role of the architecture under investigation, but equally to question the 
approach and understanding of the designer him- or herself. Designers are thus 
confronted with the impact (handicap creation versus handicap elimination) of their 
design-, technology- and/or human-centred approach to architecture. Students learn to 
be more critical in their appraisal of good or less-performant architecture on the basis of 
experience rather than what is published in the fancy magazines. The people (end-
users) involved in the analysis are given a voice to advocate their social, cultural and 
spatial needs. And last but not least, a sense of ‘humour’ characterises our POE 
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projects, not as sarcasm, but to illustrate that the issue of handicap does not have to be 
approached from the viewpoint of discontent and misfortune. 
 
How does the topic relate to the theme of INCLUDE 11: “The Role of Inclusive Design in 
making Social Innovation happen”? 

 
The POE brings a number of key players or actors to the foreground who may influence 
the advancement of the discipline of architecture: 
 

1. The architect whose work affects end-users and society; 
2. The policy makers who approve the building project; 
3. The patrons who sponsor the project; 
4. The contractors who build it; 
5. The users who always have the last word; 
6. The teachers who promote this type of architecture; 
7. The future designers (students) who explore new design criteria. 

 
By exposing all actors to themselves (introspection) the intended outcome of the POE is 
to determine what good architecture should always be and what should not be repeated 
if possible. Their interaction through this particular exercise centred around a built 
environment or specific building exposes them to new forms of analysis and more 
inclusive design criteria. In this sense the POE, as conducted at Sint-Lucas Architecture, 
gives shape to what might be called ‘social innovation in architectural studies’, 
contributing to the central theme of the conference of 2011. 
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Abstract 
As part of an ongoing study looking to increase the uptake of inclusive design in 
professional design practice, the authors are developing ‘human information’ resources 
that will improve the use of people-centred information in the design process. Currently 
user data resources, such as anthropometric books and academia-generated software 
tools, do not align with the creative processes of designers, leaving a gap between 
existing data collections and designer needs. The intention is to bridge this gap by 
creating resources that can provide insight, information and inspiration, presenting useful 
‘data’ whilst retaining some of the qualities of face-to-face interaction. 
  
A major consideration for this research is real user representation, particularly that of 
diverse user groups, and the increasingly important role this plays in design practice. 
Such engagement allows empathy and understanding to develop in designers, and is 
clearly desirable as it often results in unpredictable and inspiring outcomes [1]; however, 
due to the limitations that exist for designers during commercial projects in terms of time, 
resources and skills, such practice can at times be minimal or omitted completely. 
 
To tackle this problem the authors have been investigating the wide variety of people-
related media (which the authors are categorising as ‘human information’) available to 
designers to understand what formats they seek and incorporate into their design 
development process. We are establishing what tangible information is typically 
collected during designerly explorations, and investigating how it is, and might be, 
combined and structured for use and re-use in the design process. To this end, our 
focus is on materials designers currently retrieve, represent, organise and reflect upon 
throughout the design process. 
 
This paper will discuss some of the findings to date from these explorations and the 
implications they have for the development of ‘human information’ resources. 

 

Keywords 
Designers; Human information; communication; resources; tools 

  

Background 
 
There are many terms to describe design approaches encouraging looking beyond 
oneself, such as: ‘Design for All’, ‘Universal Design’, and ‘Inclusive Design’. A major 
theme in each is the inclusion of users with limitations in relation to physical, sensory 
and/or cognitive ability. All strive to make mainstream design more accessible to 
marginalised groups. It could be argued that this is essentially ‘good’ design, where 
understanding people’s capabilities should be as important as other design needs such 
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as aesthetics, material use, etc. However, at times the results of such functionality-
focused approaches can be too comprehensive, leading to ‘specialised’ objects that are 
far removed from mainstream success [2]. In focusing upon the functionality of the 
designed object or service, other important elements might be neglected such as the 
emotional or aesthetic appeal. In order to broaden the scope beyond functionality, the 
authors are considering the broader issue of understanding diversity of people and their 
equally diverse needs, through information and empathy. 
 
There is inherent value in considering diverse groups in design thinking – it gives depth 
to the knowledge and understanding designers hold in regard to needs and capabilities 
(and the variations in these) which influences their design outputs. A major barrier in 
understanding diversity is access; designers in a cash/time strapped industry often look 
for information close at hand, and with the average UK designer being “male, white and 
38 years old” [3] this can be problematic. Additionally it has been noted that if a new 
resource has not yielded useful information to a designer within 10 minutes it will likely 
be discarded (statement made by John Clarkson at CWUAAT 2009). 
 
For designers to produce ‘good’ design having considered diverse groups, knowledge 
about a broad range of people must be made more readily available. Some tools exist 
but they are often too formal or academic, and do not convey the human qualities that 
designers find inspirational – the ‘human information’ that can instil a true understanding 
and empathy.  
 
The intuition and experience of a designer is a key influencer on their thinking, as they 
build an internal knowledge base of those they have met and those they have designed 
for, but a key word here is internal, as often interactions are not explicitly expressed, and 
as time passes the insights and information become less sharp and eventually forgotten. 
Human information that designers use generally comes from direct interaction, the 
findings from which are wide and varied, ranging from anthropometrics to anecdotes.  
 
We hypothesise that a tool which would allow access to existing human information 
about diverse groups, and provide structure for storing ongoing information relating to 
individuals examined during the design process, could provide a much-needed resource 
for information, insight and inspiration.  
 
 

The information challenge 
 
Designers often feel mistrust towards data that has already been through a process of 
interpretation, frequently preferring to gather their own primary data through 
experimentation in favour of trusting existing out-dated and unwieldy resources. There is 
a desire for raw data, however, conflictingly, in a format that is condensed down to be 
design-relevant, allowing designers to quickly glean overarching themes, but to also 
allow depth for ‘discovery’ of project significant insights [4].  
 
A key challenge of our research is to identify what designers consider to be useful 
human information for design development and what qualifies such information as 
‘useful’. From an engineering or scientific standpoint this might be anthropometrics; from 
a marketing perspective it might be trends and consumer behaviour; for a designer it can 
be all these and a great deal more. This suggests that there is potential to present richer 
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information through utilising a variety of human information sources, both conventional 
and unconventional, in one tool.  
 
Designers are highly literate on a visual level. Their thinking processes often involve 
compilation and creation of sophisticated visuals, as part of their thinking process [5]. 
Complexity and volume of available resources can be an unwanted distraction in an 
environment where deadlines are tight, often leading to designers creating their own 
interpretations based on experiment and intuition. The challenge is to express 
information in an elegant and engaging manner that is useful and usable by designers. 
 
Designers are interested in the everyday and how people approach their daily activities, 
what we might call ‘the human details’. However, they are less interested in the 
excruciating detail of many anthropometric resources (e.g., collections of mean 
measurements for a variety of percentiles), which have a place in design. For early stage 
design, where the main goal is to explore, understand, and find inspiration, the pages of 
anthropometrics literature are not enough. A real connection is required, something to 
prompt empathy and understanding and move the designer to action. A resource to 
organise and reflect [6] upon design ethnography findings, and an effective way to 
combine qualitative findings alongside quantitative data, is much needed in the design 
process. 
 
 

Probing the probers 
 
There are many tools and resources available to designers which could be used to 
inform their design process to some extent. Additionally, a plethora of research groups 
continue to develop tools to encourage more user-centred approaches, but these remain 
under-utilised. The reasons for this could be a combination of factors such as cost, skills, 
visibility, accessibility, suitability and language. In order to gain insights into the variety of 
human information sources used, the authors began probing the probers (i.e., 20 
selected ‘user-centred’ designers, 10 of which responded) in an attempt to establish their 
current human information needs, uses and wants.  
 
We were particularly interested in what was collected, to inform our selection of content 
and allow us to plan our tool around how this should be managed. Additionally we were 
keen to establish what, if any, knowledge management systems designers had in place 
and what features of these worked well for them or otherwise, to build on and replicate 
useful features. 
 
The cultural probe developed by Bill Gaver [7] is a well-known tool that many designers 
have found useful in design development. However, like the artefacts of critical design, 
cultural probes largely are not intended to propose ‘solutions’ but to explore possibilities 
by stimulating new design dialogues and discovering new opportunities. For our purpose 
probes were used on our users (i.e., designers) to gain insights that were otherwise 
proving difficult to obtain (i.e., their day-to-day human information use in design). This 
approach was useful in initiating dialogue with selected designers and as ‘primer’ to our 
line of enquiry, which we later followed up using the material produced from the probes 
as themes and prompts for our semi-structured interviews. 
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The probes (see figure 1a) were constructed in late 2009, for delivery to designers just 
prior 2010, with some seasonal gifts included as a way to lighten the study and hopefully 
encourage fuller responses. The intention in delivering the probes at this time was to 
allow designers to reflect upon their work in the year just passed, and to think about their 
approaches taken towards human information over the year and how it may have 
influenced their design processes and outputs. The completed probes presented insights 
into habits, approaches, outlooks and opinions.  

 
The probe exercise provided many qualitative insights into designers as individuals, 
through a collection of sketched user-centred mappings of their design processes, 
insights into how they alter their process to design for different people, how they 
categorise their individual thinking processes, and some more quantitative information 
(see figure 1b) which helped us to prioritise information formats that we could include in 
our tool concept. 
 
Importantly the probes also introduced our work and created communication channels to 
user-centred designers, which allowed us to consult them throughout the development of 
our resources. 
 
 

Means of Human Information Retrieval Representation 
Organisation and Reflection (MHIRROR) 
 
We have identified that barriers currently exist in design, which limit the incorporation of 
ergonomics information and other data useful for inclusive design development. Means 
of Human Information Retrieval, Representation, Organisation and Reflection 
(MHIRROR) are the focus of our resource – and the name of the tool. This platform for 
designers to interact with and input user-based information will provide support not only 
for organising incoming information but also for reflection on accumulated material. 
MHIRROR intends to be a resource that goes beyond relaying lifeless information, 
maintaining some of the rawness of detail that is gained when actually meeting those 
being designed for; hence, enhancing empathy and understanding. 
 
The structure and content of our resource was established through a series of 
descriptive studies, in the form of workshops and live projects. One of these early 

Figure 1a. Human Information ‘probe’           1b. Example of quantitative feedback  
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studies [4] involved the development of a suite of ergonomic concept tools, followed by 
two assessment workshops, which identified communication preferences from an early 
stage and led to a further concept proposal based upon a combination of three of the 
initial concepts (‘People Universe’, ‘2D People’ and ‘Posture Sourcebook’). Further 
studies, such as the probes reported in the previous section, were intended to refine 
content and communication needs. 
 
The tool being developed aims to engage designers via a means of insight into everyday 
people in everyday settings, supporting information and empathy. Our intention is that 
the structure in place will be added to by the designer/design team, hence increasing its 
value with each new user included. At its most basic, it will be referenced and explored 
through a base set of (currently, six) people; this set will not deal in idealized averages 
but instead individuals, real people and real needs, including ‘extreme’ users [8] to 
stimulate and challenge designers to learn about new user types and think laterally, 
instead of creating shallow ‘personas’ or ‘scenarios’ without truly exploring the problem 
and identifying the critical criteria.  
 
The resource that the authors are currently constructing is a resource based upon 
human insights (e.g., see figure 2c) and physical characteristics (e.g., see figure 2b), 
which allows quick browsing of ‘crowds’ (e.g. see figure 2a). Upon selecting key criteria, 
crowds can be selected and further details about them explored through multimedia 
resources. What we hope will be a major appeal is the quick way in which designers can 
intuitively select a group of people and explore a range of media connected to them, 
instantly gaining insights not only into their physical qualities, but also their lives. Our 
intention is to populate the resource with a collection of ‘inclusive’ user groups to 
encourage designers to think about more diverse groups, but the hope is that the 
structure offered will encourage designers to grow the resource themselves, including 
participants from their own work, creating a small universe of users and their individual 
worlds. 

 
Through our previous case studies [9] and the probes, it is apparent that the internet is 
amongst the more heavily utilized mediums, and a preferred platform for designers; 
hence the prototype of our resource will be produced as an online resource. Inherent 
advantages such as accessibility, interactivity, flexibility and ease in which it can be 
updated make it a clear choice when compared with less dynamic mediums such as 
books and computer-based software applications. 
 
 

   Fig 2a. mhirror crowds            b. mhirror characteristics       c. mhirror insights 
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Workshop With Designers 
 
Before realising the tool as an online resource, we wanted to establish whether the 
directions we were taking were of value to designers, when compared to existing tools 
and resources. In order to do this we conducted tool evaluation workshops with both 
professional designers and design students, trying to understand tool usage, such as 
what features they like when using inclusive design support tools, at what stages they 
would use such tools, and how useful the tool was to them. 

 

Six tools were selected for the evaluation, the main selection criterion being the 
availability of the tools, and their diverse formats.  
 
• Design for Ageing Network (DAN) Teaching Pack [10] (A resource folder 

incorporating age-related issues into design courses)  
• Ergo-CES prototype (A searchable database with people and product information, 

allowing comparative visualisation)      
• Impairment simulators [11] (A physical toolkit simulating visual, dexterity 

impairments and stretching restrictions) 
• Inclusive design toolkit (An online toolkit with comprehensive information, allowing  

design exclusion calculation. At: www.inclusivedesigntoolkit.com) 
• Innovating with people [12] (A book with introduction to how inclusive design can 

be used as a strategy for business; published by the Norwegian Design Council)  
• MHIRROR prototype (A web-based tool under development, with Means for Human 

Information Retrieval, Representation, Organisation and Reflection)      
 
Five professional designers and seven postgraduate design students participated in the 
two separate workshops on a voluntary basis. At the workshops the participants were 
asked to interact with the tools (10-minute interaction with each tool) and fill out 
evaluation forms. The evaluation questions included:  
 

1. What features of the tool do you like?  
2. When would you like to use the tool?  
3. How useful is the tool?  

 
The evaluation results (ranked 1-10, 1: least useful, 10: most useful) are summarised in 
Tables 1-6.  

Table 1. Evaluation results of the DAN Teaching Pack 

DAN Teaching 

Pack  

 

 

Professional designers:  

The main features liked included: simplicity of format, not 

overloaded with information. Clear problem statements 

with recommendations for design strategies. Case studies.   

 

Useful for someone who is unaware of or new to inclusive 

design, useful for defining user direction.   

Scores:  (3,6,3,3,5) - Average score: 4.0 
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Table 2. Evaluation results of Ergo-CES 

Ergo-CES  

 

 

 

 

 

 

 

Professional designers:  

The main features liked included: rich data, specific data, 

getting targeted, easy to ‘drill’ down interface; filter – get 

what you want & no more. 

 

Useful for new product design, to get specific data of a 

specific set of people; much later in the design process at 

design detail stage, maybe to validate.  

 

Scores:  (3, 7, 3, 7, missing) - Average score: 5.0 

Table 3. Evaluation results of Impairment simulators  

Impairment 

simulators 

 

 

 

 

 

Professional designers:  

The main features liked included: ‘goggles and gloves’: 

easy to understand and quickly get an empathy (but the 

restrictive harness is difficult to work out), looks good (but 

also expensive).  

 

Useful for presentations and for specific projects that need 

to get into the shoes/mindset of the users.  

 

Scores  (5, 6, 3, 1, missing) - Average score: 3.7  

 
Table 4.  Evaluation results of the inclusive design toolkit 

Inclusive design 

toolkit 

 

 

Professional designers:  

The main features liked included: overview, interactive, 

good navigator, case studies (if more + updated), useful 

for business case, web-based/easily accessible, free, 

exclusion calculator, excellent user capabilities (but lost 

among rest of content).  

 

Useful when learning about inclusive design and building a 

business case.  

 

Scores (3,7,2,5, missing) - Average score: 4.2 
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Table 5. Evaluation results of the book ‘Innovating with People’ 

Innovating with 

people 

 

 

 

 

 

 

Professional designers:  

The main features liked included: the business 

perspective,  

Interesting coffee table read, good presentation of tools 

and methods, does not require learning or new skills, looks 

fresh, very modern and attractive book design.  

 

Useful for people who may not know much about inclusive 

design, probably a client for interest. May give context to 

research. 

 

Scores (2,7,6,6,7) - Average score: 5.6 

 
 

Table 6. Evaluation results of the prototype tool MHIRROR 

MHIRROR 

 

 

Professional designers:  

The main features liked included: pictorial, modern, 

people-based, quick, personas, accessible interface, 

search option, “living breathing ethnography meets 

anthropometrics”.  

 

Useful early in the process to have a feel for the users, to 

create innovation from inspiring footage of real users’ 

problems, to create and backup personas, to demonstrate 

needs to clients and excite clients. 

 

Scores:  (6, 8, 9, 5, 4) - Average score: 6.4 

 
Based on the results, we concluded that we are justified in continuing the development of 
two tools: the tool which this paper describes – MHIRROR (an online resource with live 
user information, facilitating “Human Information Retrieval, Representation, Organisation 
and Reflection”) – and Ergo-CES (a tool focusing on making ergonomics data more 
accessible to designers).  
 
 

Discussion 
 
Designers are aware of many of the anthropometric data sources currently available, 
however they rarely use them. Large contributors to this position are the out-dated, 
unwieldy and uninspiring data that is made available, and a breakdown between who the 
data represents, those that create the representations, and those that are expected to 
assimilate them into their designs. Beyond this, individuals that are not considered 
‘conventional’ user types, such as those at extreme ends of the ‘young-old’ and ‘abled-
disabled’ scale, are sorely underrepresented. 
 
Through engaging designers with tools that present a variety of information formats that 
relate to more diverse user groups, it is hoped that they will be motivated by the 
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challenge of these user groups, and build upon their existing knowledge by considering 
such user groups in their design process and using both existing information and 
generated information to inform their decision processes.  
 
There are many challenges when offering a new tool to designers; on a professional 
front, designers like to be in control of their decision process and their art, so are wary of 
information they have not personally gathered.  Trust is a key issue here. On a practical 
front, there are logistical, financial and perhaps most significantly time restrictions that 
exist in projects that make the introduction and use of new tools difficult.  
 
There are also ethical considerations that will have to be thoroughly investigated in 
regards to disclosing private life settings and insights. This also links with the potential 
for the resource to be expanded towards a collaborative/co-design business model, 
where some form of reciprocity could be managed for those contained within the 
resource in providing their information initially and engaging in further consultation. 
 
 

Conclusions/Future work 
 
In summary, this paper has discussed the potential of a new human information 
resource for use in design and the approaches being taken in the development of this 
resource. The insights discussed in this paper were obtained through literature review, 
cultural probes and workshops to assess tool concepts. 
 
Even when appropriate to a design project, most available data relating to end-users is 
not in a format that appeals to designers and is hence overlooked. Potential has been 
identified for making use of existing data formats by communicating them in more 
engaging ways, and supplementing them with human information that is more engaging 
and inspiring. A major step is talking the designers’ data language to allow them to add 
to the story of their design development in a natural way. To achieve this, and true to the 
‘inclusive’ philosophy, the resource is being developed including designers’ input 
throughout the process. The range of communication mediums that exist today is 
exceptional, and this means there is an abundance of ways to effectively capture real 
human information, and curate it in such a way that it could have real value for 
designers. Our intention is to utilise these, in order present real people and their real 
lives to designers with the aim of enhancing information and empathy in the design 
process. 
 
Our immediate goal is to realise a fully-working prototype of MHIRROR, for evaluation 
and refinement, before developing it as a web-based resource pre-loaded with our 
human information resources. It has four primary ‘human information’ functions: 
 

• Representation 

• Retrieval 

• Organization 

• Reflection 
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Abstract 
Over the years, there are a number of tools and methods developed to support inclusive 
design, and new tools and methods are being developed to plug existing gaps or meet 
new needs. However, there is a lack of evidence of how effective, or to what extent, 
these tools are used by design practitioners. This paper presents a study conducted with 
both professional designers and design students in evaluating a selected range of 
inclusive design tools. It was found that the designers had little awareness of the 
available tools and there was a significant difference between the viewpoints of 
professional designers and design students. Interface and visual presentation of the 
tools had a great impact on the perceived usefulness of the tools. The insights gained 
from the process are being used to assist the development of new tools that 
communicate user data to designers.  

Keywords 
Tools for inclusive design, evaluation, interaction with prototypes  
  
Introduction  
Research projects on inclusive design typically lead to the following outputs: policy, 
practice and prototypes [4]. Over the years, a number of tools and methods have been 
developed for inclusive design; they aim to support the practice of inclusive design. 
Often the tools themselves are still prototypes when the research projects come to the 
end, and it is difficult to evaluate the effectiveness of such tools in reality unless follow-
up studies (i.e. further development of the tool, and evaluation with users using working 
prototypes) are conducted.   

Our research project started with the identification of an unmet need: the lack of tools 
which support effective use of people data (i.e. data relevant to design, including 
anthropometric data, social-economic/marketing research data and contextual data that 
both inform and inspire designers) in the design process. To bridge this gap, we have 
been developing new data tools, aiming to incorporate features that designers like, and 
adopt an inclusive design methodology which involves the users (in our case, designers) 
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right from the beginning and throughout the process to ensure that we address their real 
needs. As part of the research project, we conducted a tool evaluation study to 
understand what features designers like when using a tool, at what stage of the design 
process or for what purpose they would like to use the tool, and how useful is the tool to 
them.  

Methods 
A number of tools were selected for the evaluation, the main selection criteria being the 
availability of the tools. We also tried to cover a wide range of formats, i.e. web-based 
tools, software-based tools, book format, folder format, and physical toolkits. The 
following tools were selected:  

• Design for Ageing Network (DAN) Teaching Pack [3] (A resource folder 
incorporating age-related issues into design courses; published by the Royal Society 
of Arts)  

• Ergo-CES (A searchable database with people and product information, allowing 
comparative visualisation; prototype available for testing at the evaluation workshop)      

• Impairment simulators [2] (A physical toolkit simulating visual, dexterity 
impairments and stretching restrictions; borrowable or purchasable from the 
Cambridge Engineering Design Centre) 

• Inclusive design toolkit (An online toolkit with comprehensive information, allowing design 
exclusion calculation; freely available online www.inclusivedesigntoolkit.com) 

• Innovating with people [6] (A book with introduction to how inclusive design can be 
used as a strategy for business; it can be ordered from the Norwegian Design 
Council)  

• MHIRROR (A web-based tool under development, with Means for Human 
Information Retrieval, Representation, Organisation and Reflection; demonstration 
available at the evaluation workshop)      

The evaluation was conducted through two workshops, one with professional designers 
(on the 12th July 2010), and the other with design students (on the 17th August 2010).  

The two workshops adopted a similar format as follows:    
In the morning:  

Arrival and registration  
Introduction to the research project and short demonstration of the tools under 
development (i.e. Ergo-CES, and MHIRROR) 
Lunch break 

In the afternoon:   
Interaction with the tools and filling out evaluation forms (the participants were 

each given six one-page evaluation forms (A4 size), and asked to interact with each tool 
for ten minutes – they were asked to complete each evaluation form within the ten 
minutes of interaction) 

 Voting favorite tools and making general comments (the participants were each 
given four red dot stickers, and they can attach maximum two dots to each tool that they 
would like to use. Post-it notes were also provided, allowing people to share comments 
on the tools)   
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Feedback to the workshop (the participants were asked to complete a one-page 
workshop evaluation form) 

The participants interacted with each tool independently apart from the two prototype 
tools (i.e. MHIRROR and Ergo-CES) where researchers were available to support the 
interaction (this was because the tools were working-in-progress prototypes). Ten 
minutes were used for interaction with each tool as designers would not use a tool if they 
could not make sense of it within ten minutes [1]. 

Three questions were asked in the tool evaluation forms:  
1. What features of the tool do you like?  
2. When would you like to use the tool?  
3. How useful is the tool? (1: least useful, 10: most useful)  

The participants were also given space to make comments on the evaluation sheet.  

Results  
Ideally six participants for each workshop would ensure a full engagement with the six 
selected tools (i.e. each participant can interact with one tool while the others interact 
with different tools). In reality, five designers/user researchers attended the first 
workshop (for professional designers) and seven postgraduate design students attended 
the second workshop (for design students). The professional designers came from both 
design consultancies and in-house companies, and they had between 5-25 years of 
work experience. The design students were all postgraduates (MA, MSc and PhD 
candidates) who all had design-related backgrounds.

The evaluation results are summarised in Tables 1-6.  

Table 1. Evaluation results of the DAN Teaching Pack 
DAN Teaching 
Pack  

Professional designers:  
The main features liked included: simplicity of format, not 
overloaded with information. Clear problem statements with 
recommendations for design strategies. Case studies.   

Useful for someone who is unaware of or new to inclusive 
design, useful for defining user direction.   

Scores:  (3,6,3,3,5)   The average score: 4.0 
Design students:  
The main features liked included: Demographic charts: easy to 
understand/get data, simple answers to common problems; 
Case studies: bringing to life the theory and guidelines. 
Comprehensive overview of age-related issues, brief information 
about design strategies.  

Useful as a reference (although needs updating), can be used 
as a general introduction to the issues.   
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Scores:  (2,7,4,8,1,8,7)   The average score: 5.3 

Table 2. Evaluation results of Ergo-CES 
Ergo-CES  Professional designers:  

The main features liked included: rich data, specific, getting 
targeted, easy to ʻdrillʼ down interface; filter – get what you want 
& no more. 

Useful for new product design, to get specific data of a specific 
set of people; much later in the design process at design detail 
stage, maybe to validate.  

Scores:  (3, 7, 3, 7, missing score)   The average score: 5.0 
Design students:  
The main features liked included: powerful database (included 
most aspects of user data: age, gender, countries and body 
parts), full of statistics and figure, informative, quick way of 
looking at specific measurements, well-organised data, graphic 
instead of text table, giving analytical information, nice graphing 
functionality. 

Useful when collecting data related to specific targets, 
comparing different population data with less time and efforts. 
Useful for academic writing or product designs.  

Scores  (7, 6, 3, 6, 7, 9, 5)  The average score: 6.1 

Table 3. Evaluation results of Impairment simulators  
Impairment 
simulators 

Professional designers:  
The main features liked included: ʻgoggles and glovesʼ: easy to 
understand and quickly get an empathy (but the restrictive 
harness is difficult to work out), looks good (but also expensive). 

Useful for presentations and for specific projects that need to get 
into the shoes/mindset of the users.  

Scores  (5, 6, 3, 1, missing score)  The average score: 3.7  
Design students:  
The main features liked included: allowing to see, touch, feel 
and interact with real products, rather than virtual simulation; 
gaining first-hand experience and insights into impairments, 
professional looking, good colour match and texture.  

Useful for education purposes, may be used in the initial stage 
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and verifying stage. 

Scores (2,4,8,7,6,4) The average score: 4.4 

Table 4.  Evaluation results of the inclusive design toolkit 
Inclusive design 
toolkit 

Professional designers:  
The main features liked included: overview, interactive, good 
navigator, case studies (if more+updated), useful for business 
case, web-based/easily accessible, free, exclusion calculator, 
excellent user capabilities (but lost among the rest of content).  

Useful when learning about inclusive design and building a 
business case.  

Scores (3,7,2,5, missing score) The average score: 4.2 
Design students:  
The main features liked included: comprehensiveness, 
accessibility, free, nice information architecture, clear instruction, 
useful user capability data, well-structured contents, good 
illustrations.  

Useful when learning inclusive design, searching for case 
studies and resources, can be used for research, or design (both 
initial and final stages).  

Scores (9,5,8,7,5,6,9) The average score: 7.0 

Table 5 Evaluation results of the book ʻinnovating with peopleʼ 
Innovating with 
people 

Professional designers:  
The main features liked included: the business perspective,  
Interesting coffee table read, good presentation of tools and 
methods, does not require learning or new skills, looks fresh, 
very modern and attractive book design.  

Useful for people who may not know much about inclusive 
design, probably a client for interest. May give context to 
research. 

Scores (2,7,6,6,7) The average score: 5.6 
Design students:  
The main features liked included: relevance, presentation 
style+level of information, good contents+layout, engaging 
graphics, good balance of text+images, index, interesting, easy 
to understand, showing the way of using the book, examples.  

Useful for beginners and for understanding the business case, 
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can be referenced in the whole design process. 

Scores (9,9,8,9,7,8,8) The average score: 8.3 

Table 6. Evaluation results of the prototype tool MHIRROR 
MHIRROR Professional designers:  

The main features liked included: pictorial, modern, people-
based, quick, personas, accessible interface, search option, 
“living breathily ethnography meets anthropometrics”.  

Useful early in the process to have a feel for the users, to create 
innovation from inspiring footage of real usersʼ problems, to 
create and backup personas, to demonstrate needs to clients 
and excite clients. 

Scores:  (6, 8, 9, 5, 4)   The average score: 6.4 
Design students:  
The main features liked included: simple presentation, quick and 
easy to understand, diverse and first-hand user data (including 
video footage), insights into users, possibility of contacting the 
users.   

Useful at the early stage of design to understand user 
behaviour, measurements, and to build personas.  

Scores:  (8,5,6,3,7,8,8)   The average score: 6.4 

The workshop participants were asked to identify tools that they would like to use in 
reality by attaching coloured dots on the tools. The most popular tools (with most dots) 
for professional designers are MHIRROR (8 dots) and the ʻInnovating with Peopleʼ book 
(5 dots), and for students are the ʻinnovating with peopleʼ book (7 dots), MHRROR (5 
dots) and the Inclusive Design Toolkit (5 dots). 

The main comments to the tools are summarised in Table 7.   

Table 7. Summary of the comments to the tools evaluated. 
Tools Comments  
DAN teaching pack Out of date. Smaller format would be good (current format is 

larger than A4). Old-fashion presentation. “The layout bores me 
while I am reading it. But the data and information may be very 
useful for research.” 

Ergo-CES It has a very large database and may be useful when designers 
need that information. Complicated, needs new front end and 
simplification.  
Would be very useful if the interface could be clarified. Needs 
more attractive, visual presentation.  
Should ʻbolt-onʼ to a CAD design package, and the output could 

580



PAPERSPAPERS

be a 3D model – human model.  

The software should clearly show the user how and when it is 
useful. 
Need to spend time to learn to use it and understand it.  
Graphs very confusing, needs interpretation.   
Very promising but needs a lot more development in the area of 
usability.  

Impairment 
simulators  

Might use only once 
Donʼt know exactly when and how to use when first see it. It 
should have some descriptions/instructions for use.   
It may be useful for educational purposes to present the diversity 
of the users to designers. 
Too bulky, restricts certain uses. Doesnʼt incorporate pain or 
discomfort. 
Some of the tools are better than others. Eyesight ones are 
good- simple. Gloves too big, harness difficult to work out.  

Inclusive design 
toolkit  

Good channel to give information. Gives information in a very 
systematic way (overview, statistical, users, etc). The web-
based format makes it very accessible.  
Quite a considered site but not really a full toolkit. 

Feels ʻacademicʼ – and too wordy! User experience is not great. 
Feels very dated already. Needs to develop more attractive 
presentation. 

Limited to products. What about environments, 
communication+services?  

Innovating with 
people  

Content looks quite relevant to designers. 
Attractive and appealing presentation.  
“Very remarkable visual design. I can find the point easily while I 
am skimming the book. So I can get information I want quickly.” 
Too many sources/data on one page. Very Norway centric.   
Nice structure and graphic design.  
Looks like a fascinating read. Pleasant to read.   

MHIRROR Gives not only anthropometrics data but also insights of the 
users. Nicely visualised, inspirational, however updating the 
database is necessary. Would be useful to add function to 
compare different users. The presentation makes it simple and 
easy to understand.   
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Discussion  
The participants seemed not to be aware of the existing tools although the four tools (i.e. 
DAN teaching pack, the impairment simulator, the online Inclusive design toolkit, and the 
ʻInnovating with peopleʼ book) are available to the public (the ʻinclusive design toolkitʼ is 
free). This suggests that designers may not search for tools by themselves, and 
research outputs need to be more purposefully disseminated to them.  

From Tables 1-6 we can see that professional designersʼ opinions differ from those of 
the design students. When professional designers conducted the tool evaluation, they 
tended to think about their specific context (e.g. studio culture, typical clients and 
processes) and their judgement is based on a realistic situation. For example, when 
commenting on the impairment simulators, a designer stated “Gloves are of particular 
interest to use. We do a lot of hand held devices.” Professional designers gave a lower 
score for the usefulness of the tools when compared with the students. The design 
students were not restricted by any practical context, and they tended to like the tools 
that give them introduction to a new field. For example, the ʻInnovating with peopleʼ book 
and the ʻinclusive design toolkitʼ website were thought most useful by the students 
(average scores of usefulness: 8.3 for the book and 7.0 for the website).     

The evaluation workshops confirm that designers pay much attention to the visual 
presentation of the tools. For example, when commenting on the ʻDAN teaching packʼ, a 
professional designer stated “The layout bores me while I am reading it. But the data 
and information may be very useful for research”; on the contrary, when commenting on 
the ʻInnovating with Peopleʼ book, one design student stated “I would like to read it even 
I donʼt do inclusive design. The contents are attractive.” In the former case, the 
potentially useful tool may discourage the designerʼs further exploration because of its 
boring layout; in the latter case, attractive contents and presentation may encourage 
people to explore the topic even if it is of less relevance to their design practice. 
Beautiful products are perceived easier to use; visually attractive tools are perceived 
more useful to designers. This suggests that we should pay much more attention to the 
visual representation and the interface when developing tools for designers.     

It is true that different people have different preferences, and no tool can satisfy 
everybodyʼs needs and desires, however, simplicity is liked by everyone. For example, 
when commenting on MIHRROR, a designer stated “For just one glance I can 
understand the topics and brief and I think it can communicate to the audience very 
easily”. The prototype Ergo-CESʼs interface looked rather complicated and a designer 
said “At first, I thought itʼs difficult to use the program but actually it is kind of easy to 
learn.” 
   
A ten-minute hands-on interaction proved effective for evaluating the tools; problems can 
be easily identified and key features experienced. Because of the small numbers of 
participants, the result of this study may not be generalisable but the insights gained 
from the process proved useful for the further development of our tools.  

582



PAPERSPAPERS

Conclusions and further work  
This paper focuses on the evaluation of six inclusive design tools (i.e. four existing tools 
and two prototype tools under development) and draws the conclusion that designers 
seemed to have little awareness of the tools, suggesting more efforts should be put on 
disseminating the tools to them. Simple and intuitive tools that have good visual qualities 
(for examples: the ʻInnovating with peopleʼ book, the MHIRROR tool) are preferred by 
the designers. There is a difference between the opinions of professional designers and 
student designers which suggests that tools may need tailoring to address their different 
needs.     

The insights obtained from the tool evaluation workshops have been used to develop 
new tools for inclusive design: MHIRROR and ErgoCES. Much of our attention is now 
focussed on improving the visual qualities of the prototypes. For example, we are adding 
a lot of images to visualise the text of ErgoCES so that it is easier for designers to 
understand the essence of the data at first glance. We are producing a weekly 
newsletter (ErgoCES news) to report our tool development progress and disseminate 
the newsletter to a wide audience, including designers (these newsletters are available 
online http://www.inclusivedesignresearch.org/impact.html). We hope that the 
involvement in the process will help designers understand our tools better and give us 
timely feedback for improvement. MHIRROR is more of an inspirational tool providing 
user data which are not conventionally available; ErgoCES builts on existing ergonomics 
data and design case studies but deliver them in a more visual and dynamic way. We 
hope that the combination of the two tools would address the user data needs of 
designers.  
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Packaging Design and 
Communication Accessibility. 
A Study of Access Design 
 
prof. Valeria Bucchetti, dr. Erik Ciravegna 
Politecnico di Milano, INDACO Department 
 
Abstract 
The paper outlines, from the communication design perspective, the user-centred 
approach taken to address packaging design area and explores the potentialities of the 
project of information accessibility to deliver innovation from the user’s perspective. 
Packaging is analysed as a ‘device for access’, supporting the relations between product 
and user and ensuring the correct transfer of information conveyed. Communication 
design enhances, in this sense, its function of ‘facilitator’, enabling the access to 
contents (a set of data or an object) to different user-groups. In this view, a research 
study on the communication access to the product and its use (information for 
interaction) is presented. This study analysed, in particular, the modalities through which 
packages allow the information transfer and explored the factors determining the 
communication access in relation to packaging informative and prescriptive functions, in 
order to highlight the criticalities, determine some reference parameters and develop, 
lastly, some guidelines for designers and enterprises. Besides the graphical dimension, 
the research work also considered the qualities provided by the sensory modalities of 
sight and touch to facilitate the access to information and to the product. 
 
Keywords 
Communication Design, Packaging Design, Access Design, Information Accessibility, 
Metrics, Guidelines. 
 
Note 
This work comes from a common reflection of both the authors. Chapter 1 and 
conclusions were written by prof. Valeria Bucchetti, chapter 2 was written by dr. Erik 
Ciravegna. 

 

1. Packaging accessibility and the communication 
design perspective 
1.1. Access design 
What we mean with ‘access design’ is an approach to the communication project, which 
puts at the centre of the investigation and the design activities the information 
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accessibility and the communication modalities according to which an artefact facilitates, 
from the user’s perspective, the access to informative and prescriptive contents 
conveyed. The communication project, in fact, intervenes contents themselves and their 
representation modalities, as well as the communication context within they are 
transmitted, so that users can reach specific objectives and satisfy their needs. Such 
objectives or needs may be related either to an increasing of knowledge (information ‘for 
knowing’) or to the approaching and the using of an artefact (information ‘for 
interacting’). 
Through the project synthesis, access design ‘gives form’ to informative and prescriptive 
and determines the access modalities by ‘putting in image’ the several forms of 
approaching a content. It makes possible interfacing with several types of devices 
(analogical/digital); it helps understand and interact with three-dimensional objects (e.g. 
products, packages, etc.), physical spaces (e.g. places of purchase and consumption, 
exhibitions, city areas, etc.) as well as virtual ones (e.g. informative systems, digital 
archives etc.); it facilitates the organisation, the diffusion, the sharing of knowledge; it 
supports new models of learning. 
Access design is, then, a foundational part of communication design, which thus 
enhances its role of ‘facilitator’. We are dealing with a dimension very close to the 
communication ethics [12], in particular with the ‘implicit’ ethics, which are those of the 
functional type, connected to the ways of using artefacts, to the guarantees of their 
efficiency and effectiveness. The communicative dimension of an artefact is, in fact, 
strongly connected with its instrumental dimension (the so-called ‘factitivity’ [11] of the 
object). The implicit ethics are related to the usability of objects, but also to the 
facilitation of the information flows, the legibility and the readability of printed texts or 
other graphics, the communication components and the several forms of interface that 
enable relations and interactions between users and artefacts.  
 
1.2. Packaging as a ‘device for access’ 
Within this framework, if we address packaging from this perspective, we may properly 
consider it as a ‘device [5] [2] for access’. This means taking into account all the 
package communication components (graphics, morphological characteristics of the 
structure, materials qualities and surface finish), which are necessary to activate the 
processes of signification of the object, as well as the forms of interface entering the 
process of production of meaning. [6] 
Dealing with packaging from the communication design perspective, in fact, does not 
mean merely to add a ‘graphic dress’ (in jargon, the ‘presentation packaging’), thus 
reducing the communicative dimension to decorative and seducing functions alone, 
which is an action limited to the styling of the packaging, a formal action whose only aim 
is to improve the product attractiveness and increase its sales. The role of 
communication designers, therefore, is crucial in designing packaging as a device able 
to ‘dialogue’ with the receiver, by supporting the relations between product and user and 
ensuring the correct transfer of information conveyed. However, this implies a reversal of 
viewpoints and project priorities, which have been evolving over the years in favour of 
the appellative and persuasive functions. And this leads, then, to reconsider the 
informative and prescriptive functions, reassigning a value to those aspects, which are 
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still considered being of secondary importance, rarely fascinating, but which can be a 
fundamental key of innovation instead. 
If we consider the communicative context of which packaging is part today, the current 
production of artefacts seems to confirm what has just been stated, and an overview of 
the sector shows clearly that companies and designers do not always have a clear 
overall vision of the context they work in and are not always fully aware of the 
responsibility they have. Indeed, contemporary packaging design does show some 
problematic aspects, which are true emergencies for the sector: visual pollution, 
semantic saturation, standardisation, poor quality of information and inability to address 
different groups of targets. 
These critical issues have become so evident as to require – recalling designers’ social 
responsibility in relation to project ethics [14] [16] [18] [19] [20] – a rethinking of the logic 
at the basis of the packaging project itself [7]: what needs to be questioned, alongside 
the expressive modalities of the information flow, is what is made available for use and 
to what aim. It is the concept of ‘target’, then, that needs reformulating: a new central 
role is recognised for the ‘user’, that is no longer seen only as a ‘consumer’, but rather 
as a ‘receiver’, a subject whom to address informative content. It is an action which 
entails revising both the contents conveyed and the criteria for a topological 
arrangement of the elements of the packaging which determine the reading priorities and 
the perceptive hierarchies guiding the visual exploration of information: in other words, 
an improved communicative-informative accessibility of packaging. The point is to find a 
balance between the ‘primary area’ and the ‘secondary area’ [6], balancing the seducing 
components and the informative ones, by reducing the former and making the latter 
more topical. In this way, an effective answer will be provided to the need for a more 
‘functional’, and thus more ‘sustainable’ communication, encouraging the shift from an 
aesthetics based on ‘quantity’ and ‘luxury’ to one based on ‘subtraction’, not in a 
lessening sense, but in the sense of a minimum ‘communication threshold’ that can 
guarantee the sense making and the product’s expressiveness.  
 
1.3. Packaging communicative-informative accessibility 
As seen, affirming the importance of packaging informative components, and therefore 
the necessity to give them a new centrality rather than the seductive ones, means 
moving towards a review of the logic underlying the project itself and bringing attention 
to the communicative-informative accessibility. We may define the communication 
accessibility of the informative and prescriptive contents that are transferred through a 
package, as a condition according to which these contents are ‘findable’, ‘perceptible’ 
and ‘comprehensible’ by the recipients, in relation to the specific characteristics or needs 
of users. [10] 
Most of the time, common sense tends to reduce the information accessibility only to 
legibility or readability of written texts, where the font size or the colour contrast are just 
a few of the issues to consider. Packaging informative and prescriptive functions in 
reality does not concern only graphics (verbal-iconic elements), but also other aspects, 
strongly connected one to another, which are typical of communication design and which 
should be always checked and correctly managed during the design process. We refer, 
for example, to the morphological properties of the structure, the surface finish, etc. and 
to those elements through which the package can be perceived as three-dimensional 
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object and not only as two-dimensional surface (haptic perception [9]: a package is also 
caught, lifted and handled). Packaging, then, may be perceived through other sensorial 
modalities than only sight (touch, hearing, etc.) in order to support the access to the 
product and its use (finding of the different several function: e.g. opening, pouring, etc.), 
and to the information referred to the content (e.g. product composition and ingredients, 
nutrition facts, ‘best before’ date, etc.) as well as to its container (e.g. disposal 
instructions, etc.). Given all this, the basic parameters related to communicative-
informative accessibility are, then, the following. [10] 
• Findability. Information are placed over the package so that they can be easily 

identified, as soon as possible and without too many gestures. [3] [4] 
• Perceptibility. Information are represented visually, tactilely, etc. and offered to 

perception in such a way that they can be distinguished by the different senses in 
their entirety, with respect to user-specific capacity. [1] 

• Comprehensibility. Information are coded, at a semantic level, in a clear and shared 
way, so that they can immediately be understood without unnecessary cognitive 
efforts. 

Information should thus be selected, coded and organised so that a user could achieve, 
through them, an expected result (with ‘effectiveness’), with the minimum loss of 
resources, in terms of time, cognitive effort and so on (with ‘efficiency’) and fully 
satisfying his desires, as well as his implicit and explicit needs (with ‘satisfaction’). 
It should be ensured, therefore, that informative and prescriptive contents are 
transmitted: clearly (information are easy to understand by specific target groups); 
transparently (information do not mislead); appropriately (information are appropriate to 
the communication context and to the specific objectives recipients are meant to 
achieve); consistently (in terms of language used). 
Among the aspects influencing design decisions in relation to the packaging 
communicative-informative accessibility, we may mention: the product ‘communicative 
profile’ (positioning, brand values, specific qualities, etc.); the characteristics of the 
reference users (age, possible disabilities, socio-cultural or geographic contexts etc.); 
the legislative and regulatory constraints (which determine, for example, what type of 
information to communicate through the package). 

 

2. A study of access design: the communication 
access to the product and its use 
2.1. A study on the packaging communicative-informative 
accessibility 
In order to conduct a deeper investigation on packaging accessibility and better 
understand the factors related to the parameters determining the access to informative 
and prescriptive contents, some research projects have been developed at Politecnico di 
Milano for some years [by the UdRD d.com/Communication Design Research and 
Teaching Unit of INDACO Department]. 
The objectives of the studies of this specific research strand have been: 
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• exploring and detailing the ways in which informative and prescriptive contents are 
conveyed, and the sensorial modalities, in addition to sight, with which it is possible 
to come into contact and interact with packaging; 

• highlighting the criticalities characterising the package from the point of view of its 
communicative-informative accessibility; 

• outlining a set of principles that should be satisfied in order to respond to a correct 
approach to the packaging project from the access design perspective 

• developing a set of tools to support the decision-making process for professionals 
and enterprises of the packaging supply-chain and create innovation into the sector, 
even from the user’s point of view. 

Among the studies conducted at Politecnico, one research program [Accessibilità 
comunicativo-informativa del packaging in cartoncino (Communicative-informative 
accessibility of cardboard packaging), developed in 2009 with the contribution of Pro 
Carton Italy] investigated in particular the communication access to the product and its 
use (information both ‘for knowing’ and ‘for interacting’) and explored the ways in which 
a package, through the sensorial channels of sight and touch, facilitates the access to 
the product and its use, to the several different user groups at different conditions of use. 
In particular, the study considered all the communicative attributes of artefacts that guide 
the actions of users and support the identification of each function over the package 
(opening, dispensing, pouring, etc.), while accessing and using/consuming the product. 
Beside the graphical elements, object of analysis were also the morphological properties 
of the structure and the surface finish, which involve the haptic perception and the three-
dimensional exploration of packaging. 
The research focused on paper and cardboard packages (due to the specific reference 
sector of the research partner) and analysed the communicative-prescriptive dimension 
of those artefacts with the aim of identifying all the critical issues that may emerge in 
situations of utilisation more or less favourable (e.g. in low light conditions) or in the 
presence of visual impairments (e.g. in case of low-vision or blindness). The objective 
was also to highlight the inconsistencies between what is designed (according to the 
presumed ‘designer’s model’ [17]) and what can actually be perceived and received 
(according to the ‘user’s model’ [17]). Therefore, the research work was developed 
according to a program articulated into three main parts. 
1. Analysis of the state of fact through a research in the field. 
2. Experimental verification through tests on sample-users. 
3. Development of principles and a set of activities and tools on support of the project. 
 
2.2. Research in the field and analysis of the state of fact  
In its first part (analysis of the state of the art), the study focused on the designer’s 
model, in other words on what is presumed to be designed in packaging to guide the 
recipient in accessing the product: operating instructions and graphics, tactile and visual 
affordances [17], programs of actions [11] expected. The investigation verified in 
particular the criteria of topological organisation of the elements, the order of reading 
and the hierarchies of perception that guide the visual exploration of packaging. 
The analysis was then developed starting from the following key-aspects. 
• Findability of the access system and its components, such as instructions, designed 

affordances, etc. 
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• Graphical readability and tactile perceptibility, perception through sight and touch of 
the access system and its components. 

• Comprehensibility Interpretation of the proper functioning of the access system and 
its components and understandability of the actions that are necessary to access the 
product. 

• Velocity and easiness in accessing the product through a limited number of actions, 
without structural or cognitive barriers. 

• Presence of additional functions and of the related instructions, affordances, etc. 
without a ‘surcharge’ of useless additional tasks, to simple access systems that are 
already effective). 

• Structural efficiency and effectiveness of the access systems and its structural 
components: resistance or adequate compliance of the material to mechanical 
stress, etc. 

A research in the field was carried out on a sample of products (81 elements of different 
product categories) selected from the great distribution. The sample was of a qualitative 
type and was defined by taking into consideration the variety of the access systems in 
relation to: different actions that may be performed (opening, dispensing, pouring, 
dosing, etc.); several different typologies of packaging structures (morphology); 
packaging function (primary or secondary); product characteristics (liquid, powder, 
paste, etc.). For the research in the field, a survey card (to gather a collection of data) 
and a photographic survey (to record the sequences of user’s gestures according to the 
‘designer’s model’ and details of the access system and its components of each product 
of the sample) were used as tools for cataloguing and analysing the sample. Once the 
survey was completed, all the gathered material (both data and photographic shots) 
were then organised into a synthesis card in order to evaluate the communicative-
informative accessibility of each element of the sample. 

 
The analysis led to the highlighting of some critical issues that may threaten to impair the 
packaging accessibility, and to the identification of possible areas of intervention for the 
improvement of the project. The main criticalities emerged from the investigation were: 
• mimicry and assimilation, presence of semantic noise; 
• difficult findability, position on areas that are unexpected, unusual, not immediately 

identifiable; 
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• process complication, increase of the number of necessary actions; 
• ambiguity of the message conveyed by operating instructions or affordances not 

properly designed; 
• structural inadequacies, excessive resistance or not adequate compliance of the 

parts of the access system to mechanical stress; 
• presence of ‘false affordances’ (for example, a ‘false’ opening statement), which are 

predominant in relation to the designed affordances and the operating instructions. 
 
2.3. Tests on sample-users 
In the second part of the work (experimental verification), the investigation focused on 
the ‘user model’, in other words on what can be actually perceived while a user interacts 
with packaging, in order to underline any discrepancies with what was designed. 
A selection of critical cases, emerged from the first phase, were then tested ‘in action’, 
handled by a sample of users (18 people), in relation to three criticalities that the 
mapping of the current situation has highlighted as being particularly relevant (mimicry 
and assimilation; process complication; presence of ‘false affordances’). 
Three tests (one per criticality) were then conducted. The selected products were 
positioned into a device, which was designed to isolate the area of interaction and to 
simulate three different lighting conditions: dark, low light / shadow, full light. 

The users were simply asked to open the packages and access the products; each user 
opened three packages in three different lighting conditions and was recorded and 
observed by researchers while interacting with the objects. The aspects verified during 
tests were in particular: sensorial modalities with which the user perceive the package 
and interact with its components (sight, touch, sight and touch); perception of operating 
instruction and graphics; perception of affordances (designed or ‘false’; visual and/or 
tactile); dynamics of interaction and morphological changes of the packaging ‘status’. 
Some tools were also used on support of tests: cards, to be used by researchers to 
gather information during observation, and questionnaires, to be filled a posteriori by 
sample-users in order to underline aspects of their interaction process and show any 
discrepancies between their statements and their actual behaviours ‘in action’. Once the 
tests were concluded, all the data and the video/photographic materials collected were 
analysed and organised into wider analytical boards, in which what was produced during 
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the first part of the research was integrated and compared. These boards were then 
used to visually underline the discrepancies between the ‘designer’s model’ and the 
‘user’s model’ and identify possible interventions to solve them. 

 
2.4. Methods and tools on support of the project 
The ‘observation’ of reality was followed, then, by a moment of ‘prescription’, with a shift 
from negative to positive. Starting form the critical issues emerged from the first part of 
the research (analysis of the state of the art) and confirmed by the second one 
(experimental verification), some actions were in fact delineated to improve the project of 
packaging accessibility in order to provide an operational support to designers and 
companies while developing the access systems of packaging: on the one hand, the 
definition of a set of guidelines; in the other hand, the development of a set of activities 
and tools for packaging analysis and evaluation. The guidelines concerned the following 
topics: 1. localisation of the access point; 2. characteristics of the operating instructions; 
3. affordances / false affordances; 4. relation between visual and tactile dimensions; 5. 
use of easy-open systems; 6. material and structural aspects. The activities developed 
for the analysis and the evaluation were taken from other disciplines and design areas 
and adapted to the specific subject of the packaging accessibility, such as: ‘storytelling’ 
(writing of ‘scripts’ for any interaction process according both to the designer’s model 
and to the user’s model); ‘storyboarding’ (photographic ‘translation’ of the script 
previously defined); ‘visual mapping’ (photo shots of packaging elements involved in any 
interaction process). Some boards were designed to guide the activities, collect and 
organize data and photo shots, and then visually highlight the discrepancies between the 
models and identify possible interventions for the project. 

 

Conclusions 
The existing scientific literature, as well as the experimental results of the study 
presented, confirm some criticalities characterising the communicative dimension of 
packaging, considered in its meaning of ‘device for access’. Referring to the social 
responsibility of designers, such criticalities imply a rethinking of the logic behind the 
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project of the artefact itself: a review of both the contents transferred and the 
communicative modalities in which this transfer takes place, so that a proper dialogue is 
correctly assured with the user. An increased communicative accessibility should 
become, then, one of the main objectives for companies and designers, in order to give 
a contribution to an effective improvement of the overall communicative quality of 
packaging. Adopting this perspective, the factors related to the parameters of findability, 
perceptibility and comprehensibility of information, which determine the communicative-
informative accessibility of packaging, have been investigated, in relation to the 
communication access to the product and its use. A set of principles were outlined to 
respond to a correct approach to the packaging project from the access design 
perspective and a set of activities and tools were developed to support the decision-
making process for professionals and enterprises of the packaging supply-chain and 
create innovation into the sector, even from the user’s point of view. 
If we now try to imagine a possible future development for the work already done, we 
may outline some priority directions. A first theoretical path along which to move is to 
deeply study the factors related to the parameters of accessibility, but broadening the 
study to other informative or prescriptive contents (such as the nutritional profile, 
instructions for use, environmental labelling, etc.) and other sensory modalities in 
addition to sight and touch (for example, even hear), in order to further detail the 
principles on which to base a correct approach to the project of communicative-
informative dimension of the package. In this sense we may envision a theoretical 
deepening on, for example, synaesthesia applied to communicative-informative systems, 
instructions for use and their verbal-visual grammar, use of graphics and surface finish 
as elements of the topological systems over the package, relationship between factitivity 
and ergonomic dimension, etc. A second direction regards the methods and the tools on 
support of the project: in addition to the systematisation of what was designed and used 
for the study presented, new measurement tools can be designed for the fieldwork and 
new tests on sample-users can be developed to verify other aspects related to the 
information transfer. Lastly, a final focus may refer to what is called ‘cross-fertilisation’: 
the opportunity to transfer the theoretical results from the packaging field to other areas 
of communication design, where information accessibility is a fundamental requirement: 
wayfinding, interfaces etc. or artefacts developed for specific categories of users, such 
as the visually impaired, the elderly, and so on. 
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Abstract
Consumers are becoming more and more demanding about packaging. They expect it to be easy 
to open and, as such, this is becoming a major issue for the food industry [1]. From this 
perspective, the project “User-friendly packaging – Guidelines for the industry” [2] has the overall 
goal of improving package usability. The basis of the guidelines is to build a better understanding 
of the needs of consumers and how packaging, in a practical manner, should be made more user-
friendly. Before the final guideline will be made available on the internet it will be tested in 5-10 
industrial cases. In each case, the goal is to develop and improve packaging concepts in order to 
make general recommendations.      
Tulip Food Company began two case-studies in the spring of 2010. The case studies were started 
with a workshop in which all departments participated in knowledge sharing and practical activities. 
One activity in particular, video observation, was very effective in the improving understanding of 
the situation of disabled users. Visualisation and prototyping techniques had a significant impact in 
the process of understanding users’ need, and making decisions about which factors it would be 
relevant to focus further on.  

Keywords 
User-centred design, Inclusive design, Packaging design 

User-friendly packaging design 
When it comes to package design many manufacturing companies are caught between the 
interests of consumers and the requirements of business.  
On the one hand, it should be easy to open packages, boxes and cartons, for there is no 
advantage in irritating customers by making it difficult to get to the product. On the other hand, it 
can be expensive to design new types of packaging. Development is costly and a new solution 
may require more materials than the existing design. This affects the the price which in turn may 
damage the the company's competitive advantage. However, the Consumer Agency's report 
"Design for all” indicate that user-friendly design has a positive effect on both turnover and profits 
[3].
Many companies are very technically oriented and place a lot of emphasis on quantitative 
evaluations of the strength needed to open a package. However, it is difficult to make  reliable 
calculations for a process that involves many interacting factors. For example, a quantitative 
measure indicating that a package requires little force to open doesn´t capture the problem that the 
pack might be hard to grip well enough to overcome that resistance. 
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Apart from studies by Orth & Malkewiwitz [4] and Hestad [5] there are not many qualitative and 
holistic approaches to package design. The majority of the existing research is based on 
quantitative surveys or eye-tracking studies, and therefore leaves out questions concerning the 
needs and preferences for package design from the user’s perspective. As package design 
spokesmen Gerstman and Meyers [6] and Young [7] suggest, there is a need for more qualitative 
understanding of  packaging.  
The project “On a Plate: making food packaging easier to use” [8], contains design research that 
aims to encourage innovation in the field of food packaging. It is based on the fact that there is 
growing frustration among consumers that packs are difficult to open and on the belated 
recognition among packaging producers that new designs should be more intuitively usable in 
form. The insights from the video ethnographic research formed the basis for a design tool. The 
cycle of consumer interactions with the product is represented graphically  in 24 segments, from 
shopping to disposal. Each segment represents a design consideration focused on the consumer. 

Katherine Gough: On a Plate: making food packaging easier to use 

In the Project “User-friendly Packaging” investigations have been done using  both technical 
calculations and user studies. The project is based on how understanding consumer behavior, 
perception and physical forces can be used to improve packaging. From this work initial design 
guidelines will be derived.  These guidelines will include work methods, technical data and testing 
procedures to ensure a functional packaging for all. The guidelines will then be tested in 5-10 
cases with the aim of developing new packaging. The draft guideline will be continuously improved 
so as to form a final guideline. 
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Guideline for Userfriendly packaging 

From user understanding to business development – Project case with 
Tulip
The Tulip food company has an independent innovation department with a multidisciplinary 
approach to product development and packaging design. Tulip is working strategically with Market 
Intelligence, and perform continuosly market research and packaging tests to ensure a match 
between the individual product and the consumer’s aesthetic, ethical and functional preferences. 
Tulip sees a huge sales potential in functional packaging, the use of which concept is brought into 
the design process. Up to the present the company has works primarily on the assumption of 
consumer adaptation to its products, but will in future make Design for All an integral part of its 
overall strategy. Tulip sees a clear business advantage in working with Design for All in the 
development of packaging, especially after the launch of a new package for its salami sausages. 
The concept for this product is that the packaging is in the form of a bag with a zipper, so the 
sausage can be easily stored in the bag after the consumer has first opened it. The zipper is easy 
to open and close again while the sausage is stored in the refrigerator. This packaging makes it 
simple to use for people with disabilities, for example, those with arthritis and children whose motor 
skills are not fully developed. After the manufacturer changed from the traditional vacuum packs to 
the ones with the new zipper packaging, sales of the Tulip’s eight salami varieties grew by around 
30%.
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Tulip Food Company Case study  
Tulip Food Company  started two case-studies in the spring of 2010. Their target was to sharpen 
the organisation’s focus on the need for more easy-opening packaging.  Tulip wanted to improve 
the user-friendliness of two of their products, a cold cuts package and a canned meat product. The 
first step towards better packaging and Design for All goes through developing consensus in the 
organization regarding the need for more easy-opening packaging. This process was started with a 
workshop with the participation of all departments of the company in knowledge-sharing and 
practical activities. The food products in focus for this workshop were cold cuts and canned meat. 

1.Can with ring   2. Can with key   3. Portion Can with ring and plastic lid  4. Can without opening mechanism 

Cold cuts with different opening mechanism 

Before the workshop took place video ethnographic studies were conducted with five people where 
Tulip’s packaging was investigated and compared with similar package types. The package 
samples were chosen to represent different opening mechanisms and shape in order to provide 
the test person with a broad view on packaging for a particular product.    

Workshop to improve openability  
The format chosen for this workshop is basically a condensed version of the traditional design 
process as taught at the Institute for design at AAA. Usually the process consists of the following 
phases: research, ideation, conceptualising, product proposition and presentation. Since the 
workshop only lasted one day and a background research already had been conducted, emphasis 
was put particularly on the insight, ideation and conceptualising phases. Workshops were held 
according to the following structure: 

Understanding the market and user
A knowledge base was created about the user. This concerned the potential market for product 
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placement in relation to use of relevant technologies, competition and potential market segments. 
This part was presented by the marketing department. 

Use of mechanical test methods in connection with strength measurements of 
consumers

The presentation was centred on understanding the correlation between mechanical opening 
strengths, physical strengths of a population of people and the actual conducted user evaluations 
of a given product. The exercise has two purposes: 1) to evaluate the openability of a given 
product in order to evaluate and perform improvement 2) to translate opening strengths to a 
measureable value which is useful for quality control purpose securing the easiness to open the 
product continuously. 

Illustration of concept:   
The mechanical strength of a given can was measured to 50 Newton. The way the measurement is 
performed may be critical, because human technique of opening cannot be imitated completely. In 
the case of opening the can, as showed at the picture, the can was held constant at 45 degree 
angle during measurement. Humans will compensate and change the angle during opening in 
order to use minimum force to open, this mean that the force measured is an overestimation (the 
true force to open is less than measured).  
Research commissioned by Consumer Affairs, Department of Trade and Industry has made a 
database with all kinds of physical strengths of people [9]. Some of those measurements are 
performed on packaging dummies. The figure (model packaging) shows the average strength used 
to pull the ring of a can for both males and females for the whole age range. The practical use of 
this figure is to add in the mechanical measurements of the packages in question. In this example 
the mechanical strength is 50 Newton (marked with the red punctured line at the graph). The 
conclusion is that children and females older than 51 years have potential problems with this 
specific can. The question is; Is this acceptable to the company? If they like to expand the target 
group to include those people, they need to lower the force needed to open. The figure shows how 
much lower. Please note that the statistically certainty is not addressed in this presentation.  

Due to the known differences between mechanical methods and humans the above conclusion is 
tested. The given can is a subject to a panel test. A Danish group (29 males and females, 60-90 
years old) were asked to open and to evaluate the easiness of the can. This showed that 70 % 
judged the pack as easy to open, while 10 % were not able to open the pack at all.  
In this case the model pack showed the expected potential problems in opening the can when 50 
Newton was required. The correlation between the mechanical methods and human action was 
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also confirmed as only 10% of the test panel was not able to open, thus, the mechanical force was 
overestimated. A general range of this overestimation has not been estimated.  

The use of the study is to guide the company to point out the range of difficulties for a certain target 
group, but only if the problem is concerned about lack of strengths to open. Video ethnographic 
studies, however, provide an overall view of the sources of the problems with opening packaging.   

Practical assignment: simulating reduced visual capability, manual dexterity 
and use of force 
Glasses with the wrong strength (decreased vision) 
The exercise demonstrates that vision is not always perfect. After age 40, eyesight deteriorates, 
making it becomes harder to focus on objects in close range. The result is that people can not see 
the finer details on the package, making opening difficult. Special glasses can simulate this 
condition. 

Tape on the hand and fingers (decreased movement) 
The exercise simulates how users with arthritis, Parkinson's disease, multiple sclerosis both find it 
hard to freely move their hands completely and that the use of force can be painful. The exercise is 
only partially effective in simulating loss of dexterity and the discomfort of using force. 

Skin Cream applied to fingers (decreased strength) 
This attempts to simulate how users with reduced strength in their fingers have difficulty gripping 
various packages. The vast majority of packaging is opened with tweezers grip between thumb 
and forefinger. The difficulty lies not in that consumers do not have the strength to pull, twist or 
open. The problem is to apply enough friction the packaging 

Video observations of consumers while opening and evaluating the packages 
Participants were introduced to anthropology and user-driven innovation. To obtain a detailed 
knowledge of the user and use of the product, video recording was used to observe specific 
activities associated with the use of the product. Video was also used to gain insight into the 
broader consumer context  i.e. the physical, cognitive, social, emotional and cultural aspects 
associated with the purchase and use.  
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Jette Gram opens the can of Tulip Hotdog sausage. She has rheumatism; grip and pinch  strength < 1N 

When people have problems, they are forced to be creative. Jette Gram, a focus-group participant 
(age 49) has little hand strength and yet she has overcame this to open a can requiring the use of 
more force than she has available. She cannot open the portion can with ring, even though this 
method of opening requires much less force than ring-less cans. She has developed her own 
opening technique that involves the use of a spoon. In this way, video observation may show a 
more complex view on the problems involved with opening. 
The insights from the video ethnographic research showed that:  

• Disabled consumers report deficient hand-strength as the main problem while consumers with 
normal strength report that the main problem is in understanding the instructions for opening. 

• Users found it difficult to understand the opening instructions on the package. Either they were 
described in a way that was difficult to interpret or they used icons that were not intelligible. 

• Physical (strength): It was very hard to open packages which required great force. Users 
deployed tools such as scissors or knives when they didn’t have the strength to open the package. 
Some used their jaws and teeth.   

Creative process designing prototypes  
Once the knowledge base about the user was created, participants from all departments of the 
company started with the concrete visualization and prototyping of the product and provided a 
basic structure for the design. All participants provided visual suggestions on how the package 
could be improved or rethought. The visual output was in  the form of mock-ups and drawings. 
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Selection of possible solutions
After having generated a lot of good suggestions the selection of a new solution became possible, 
The group represented many different interests in the company so the discussion was about 
selecting the solutions that had best chance to succeed in practice. Under each proposal the 
participant wrote the requirements that the solution must meet, together with the key challenges (or 
objections) to be solved in the following design process. The workshop day ended with agreement 
to hold monthly meetings where the group would evaluate the progress in the project.  
The results of the workshop were to be presented in the format of a poster. The reason for this 
format, was the intention of making the process visual, like a traditional design processes. The 
visual tools were used to make complex information easy to understand and to share and 
synchronise new ideas with a common understanding between people with different perspective 
from the company. 

Project insight for Tulip 
Tulip has knowledge of mechanical tests for quality control. In this study, the test was used to 
identify a problem target group. This insight may be used as an economic motivation to work on 
packaging that was easier to open.

Consumers with normal strengths have similar problems with opening to those of disabled 
consumers. For disabled users the problems are more extreme, 

The consumer´s opinions of companies are affected by the number of problems consumers have 
with their packaging. Difficult packages reduce customers´willingness to buy the products. 

People do not always handle the packages in the way that the manufactures believe they will. 

Necessity is the mother of invention. Consumers with disorders are often the best inspiration to 
make packages easier to open.  

Easy-open packages may become an important selling point for the company in the future. 

Conclusions and the research contribution 
On the basis of the commercial advantages of providing more accessible packaging there is much 
potential for Design for All in the food industry.  
One activity in particular, video observation, was very effective in the establishment of 
comprehension of disabled users´ situation. It is possible to transform ethnographic observations 
into insights for design that can be directly applied. Visualisation and prototyping techniques had a 
significant impact in the process of understanding vast amounts of information, and making 
decisions on which factors it would be relevant to focus further on. Visual representations and 
specific proposals in concept form, can make data more comprehensible, and thereby inform 
further discussions in the organization about the possibilities for change [10]. Developing 
packaging solutions with openability in mind does not compromise any of the other packaging 
objectives, when openability requirements are addressed early enough in the design of the 
packaging solution. Mechanical tests and video observations do not explain the whole situation 
about easy opening packaging, but it shows how to channel further efforts. 
When everybody in the team is active and open in the process, it enhance innovation and common 
understanding of a problem in the organization.  
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Abstract  
The Textile Products for People with Disabilities program was founded at North Carolina State 
University in 2009 as the result of a seed grant from the university. One of the objectives of the 
program was to engage teams of students directly with individuals with disabilities to develop 
inclusively-designed textile-based products. These teams, comprising Textile Engineering 
students from a Senior Design class (Academic years 2009-2011) were introduced to 
individuals with disabilities and caregivers to capture user needs. Students engaged with groups 
and individuals in the community to identify new products, extend existing product lines, or start 
companies to produce products.  They worked in teams to gather information and then build 
prototypes. In the Fall 2010 academic semester, the impact of the program on students’ 
attitudes towards people with disabilities was measured using a pre- and post-semester survey. 
The results of the pre-semester survey suggested that this small (n=20) sample of students is in 
agreement that accommodations should be provided to individuals with disabilities in education, 
workplace and community, but few are in agreement that specific accommodations are fair to all 
individuals. The post-semester survey demonstrated a slight change in student attitudes to 
inclusivity, with exceptions where competitive advantage was perceived.  

Keywords
Textiles, Students, Disability, Design, Engineering, Attitudes 

Background
Attitudes towards disabilities 
Attitudes toward individuals with disabilities can affect how they are treated in the community, at 
work and in school.  Psychosocial tensions in any environment impact an individual’s 
performance including those with disabilities.  Understanding the underlying attitudes toward 
individuals with disabilities aids teachers, managers and researchers in understanding the 
environment in which they exist.   

Youth learn about their relatives’, mentors’, and teachers’ perceptions of people with 
disabilities through open discussion and by the way these authority figures treat those with 
disabilities.  If an individual has limited exposure to individuals with disabilities and limited 
exposure to how to interact appropriately with those individuals, it may be difficult for students to 
form comfortable, close and inclusive behaviors and attitudes toward individuals with disabilities 
[10].  The ability to impact individuals’ attitudes towards individuals with disabilities is predicated 
on the ability to measure their attitude.   

Several scales and assessment tools for measuring individuals’ attitudes towards 
individuals with disabilities have been developed [3, 5, 6, 13-15].   In a review of previous 
studies including psychometric assessments of the Interactions with Disabled Persons (IDP) 
Scale and the applicability of the scale in several countries, Gething [5] examined the attitudes 
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at a societal level and at the personal level.  One of the variables assessed was the frequency 
of close contact on a one-to-one basis with people with disabilities.  Gething [5] reported 
significant main effects (on positive attitude) for level of prior contact — individuals reporting the 
highest levels of contact were significantly more positive in their attitudes when compared to 
those reporting contact of less than once every three months.  The IDP scales were reported as 
a regularly used evaluation tool for disability awareness workshops and results having been 
published for the general population and specifically for physical therapists, personnel involved 
in rehabilitation and nurses.  These groups focus on care giving and support in contrast to 
problem prevention or solution development groups such as designers and engineers. 
 
State of education in Inclusive Design 
Inclusive Design (also referred to as Design for All or Universal Design in the United States) is 
an approach to problem solving which includes the widest range of individuals possible in 
solution development.  This includes developing mainstream designs for older individuals as 
well as physically and cognitively impaired individuals.  Inclusive design has long been 
supported by special interest groups and those with political agendas while the business case 
for inclusive design has recently come forward as another compelling force.  The design 
community has been the proving ground and community traditionally associated with educating 
the next generation of problems solvers of the needs, approaches and best practices associated 
with inclusive design [1, 8, 16, 17].  Traditional educational programs include classroom and 
studio instruction, experiential learning through simulations (sight, sound and motion workshops, 
obesity and aging suits), review of success stories via design exemplars (case studies and 
design briefs), and client focused projects/solution development [4, 7, 9].  The design 
community has long deployed clients and open critiques in their instructional pedagogy.  While 
courses, instructors, and texts are evaluated by students using traditional end-of-course metrics, 
the documentation of the impact of inclusive design pedagogy on student outcomes is lacking.    
 
Impact of funded programs
The Textile Products for People with Disabilities program was formed by a group of faculty from 
the Colleges of Textiles and Design at North Carolina State University in 2009 as the result of a 
seed grant from University Extension, Engagement and Economic Development, with the 
intention of engaging teams of students directly with individuals with disabilities to develop 
inclusively-designed textile-based products. Over the course of the 2009-2010, and 2010-2011 
academic years, TPPD has reached out to undergraduate students within the College of 
Textiles who are working on their senior design projects in Textile Engineering. Beginning in 
August of each year, the TPPD group invited individuals from the disabled community to visit 
and share with students and faculty about their unique physical disability, limitations of daily life, 
and products needed to improve their quality of life.  Each guest volunteered to be an active 
mentor for groups choosing to focus their senior project around the specific disability. Once the 
student teams were established and their focus identified, they were paired with faculty and 
community mentors who specialized in various components of each project’s focus. The goal of 
each project was to generate a new or improved textile product through an interdisciplinary 
user- centered design process. Students worked closely with their clients to determine user 
needs and preferences for potential textile products in order to shape the design of their 
product. Descriptions of several of these projects are presented below (see Class Description 
section). 

There have been a number of ways in which this program has impacted the lives of the 
students and also the community. The funding that was received from the seed grant has 
helped to fund undergraduate students to assist in the operations of the program and help to 
maintain the website, and paid for supplies for the student design projects over the course of the 
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academic year. In the summer of 2010 the group was awarded a Triangle Access Award by the 
Alliance for Disability Advocates/Center for Independent Living, located in Raleigh NC. The 
program raises university research visibility in disability research, and enriches the lives of 
students, faculty and people with disabilities involved in the research. The group has received 
local media coverage through local TV station; community bulletins and newsletters; and 
presentations. The program promotes cross-college research between the College of Textiles 
and College of Design, and we see future collaboration between NCSU and Duke University on 
a number of different projects. The program also supports North Carolina economic 
development priorities by providing an entrepreneurship component to assist local companies in 
developing prototypes for new and improved products.  

Altogether, 72 students were directly involved in the project over the 2009-2011 
academic years, and all of the participating groups filed an invention disclosure form with the 
university. Future plans for the organization include assisting with TE Senior Projects in future 
years; continuing and expanding website development; working with individuals and companies 
within the community, and seeking larger funding sources for future research and applied 
projects.  

 
Goals/Objectives
One of the objectives of the TPPD program was to introduce multiple teams of students to 
individuals with disabilities and their caregivers to capture user needs in order to identify new 
products, extend an existing product line, or start a company to produce products. By doing this 
we hoped that students would directly engage with the community and enhance their academic 
experience. Collaboration within an interdisciplinary team has the advantages of providing 
experiences and resources beyond the capabilities of a single student and adds “brainpower” to 
problem-solving processes [11]. Pfaff and Huddleston [12] suggest that the ability to work in 
teams should be taught at the university level in preparation for students’ entrance into the 
business world and community-at-large. 
 The goal of the current study as reported in this paper was to investigate student 
attitudes towards people with disabilities to discover whether exposure to research and 
development into novel product development for people with disabilities, coupled with 
educational programs, would impact student attitudes.  

Methods
Survey Instrument Development  
To assess general attitudes toward college educational accommodations, Upton and Harper 
[18] modified a reliable (Spearman-Brown reliability of .81) instrument for assessing 
multidimensional disability attitudes with high internal consistency.  The instrument identified 
three distinct components, Pessimism-Hopelessness, Behavioral Misconceptions and 
Optimism-Human Rights (SADP Form R [2]).  Higher scores indicated more favorable disability 
attitudes compared to standard test interpretation.  Based on Uptons and Harper’s modification 
of a multidimensional disability attitude measure, an on-line survey was developed for this 
investigation.  Disability specific scenarios, which were a part of Upton and Harper’s instrument, 
were not included in this survey.  Like Upton and Harper, affirmative responses were intended 
to provide relative rank where higher affirmative percentages would be viewed operationally as 
more deserving.  The survey queried participant on 4 general topics: demographic information, 
their prior experience and relationships with individuals with disabilities, their opinions regarding 
accommodating individuals with disabilities (in school, at work, in the community), and allocation 
of resources to individuals with disabilities.  For this survey instrument, disability was defined as: 
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“having a mental or physical impairment (difference) that substantially 
limits one or more major life activities, having a record of such an 
impairment or being regraded as having such an impairment (this includes 
physical, psychiatric, psychological, and emotional disabilities).” 

The survey was designed using a mix of question styles: multiple choice (select 1 or many), 
yes/no, strength of response, and strength of agreement.  The strength of response questions 
were presented using a 6 point rating scale with verbal anchors for the 1st and last points.  The 
strength of agreement questions used a 4 point rating scale with two sets of verbal anchors (set 
1: strongly disagree, slightly disagree, slightly agree, and strongly agree; or set 2: unfair, 
somewhat unfair, somewhat fair, or fair). 

 
Class Description
The senior design courses (TE 401 and TE 402) are a two semester textile engineering course 
sequence completed during students’ senior year. During the first semester, students are 
responsible for creating a novel design to assist persons with disabilities.  This process includes 
systematically defining the need and the initial specifications (criteria and constraints) for the 
project (including visits to and discussions with the project sponsor); conducting a thorough 
literature search (to become experts on the state-of-technology and aid in developing fact-
finding abilities in areas unfamiliar to the student); and a design strategy (concept ideation, 
selection, and refinement). Students are expected to complete an analysis of existing designs 
and to develop improved or new designs by December (the end of the first semester). The 
second semester of the sequence begins in January and focuses on the application of 
engineering principles using a team approach to perform the detailed design, construct a proof-
of-concept prototype, and test/analyze the prototype to create products for persons with 
disabilities. The student teams work closely with the faculty and staff in the Research in 
Ergonomics and Design Laboratory in the College of Design to ensure their designs account for 
ergonomic considerations. 

Project ideas are solicited from several local agencies, such as the Alliance of Disability 
Advocates, Center for Independent Living (Alliance) of the Triangle Area and Raleigh Lions Club 
for the Blind. Then, project topics are evaluated by the engineering faculty to ensure they meet 
the following criteria.  First, the project must be feasible for a student team to complete a 
functional prototype within the two semester sequence.  Second, the project must have an 
appropriate level of engineering design.  Third, the project must provide a unique solution which 
does not infringe on current commercial designs and patents. Finally, the project must have a 
knowledgeable sponsor who can provided guidance and feedback to the student team, 
including critical feedback throughout the ideation and concept selection and refinement 
processes. Class objectives range from demonstration of engineering principles to effective 
communication and safety. 
 
Participants
The attitude inventory survey was administered as a pre- and post-test within the Senior Design 
class in the fall semester of 2010. Students in the TE 401 class were recruited to participate in 
the attitude inventory survey. The survey was described to the students being recruited as being 
a pre and post semester survey that would not affect their grade (the instructor of record would 
not know who participated or the aggregate results of the survey until grades were submitted).  
After providing informed consent to participate, students were given a participant number to be 
used with the on-line survey tool and were emailed a link to the survey.  Of the 40 students in 
the class, 20 participated in the baseline assessment.  The average participant age was 21 
(ranging from 20-22 years).  This was a final design project class in textile engineering — all 20 
of the participants were engineering students, 19 were seniors (1 graduate student), 1 
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participant reported having a disability, and 11 were male.  The student reporting having a 
disability noted that he/she had reported it to university officials. One of the participants was a 
Pacific Islander, 1 Hispanic or Latino while the majority (17) reported being White (not of 
Hispanic or Latino origin). Ten students participated in the post-semester survey: 7 males, 1 
African American, 1 Hispanic or Latino, 8 White with an average age of 21.2 (20-22) years.  
 
Interventions and educational sessions 
All students were exposed to the same protocol for the semester course project. Six weeks into 
the Fall semester, a guest speaker was invited to the class to give a presentation on 
communicating with and about people with disabilities, including the use of “People First” 
language. The session lasted approximately one hour, and included time for questions and 
answers from the students. The speaker, herself a person with visual impairment, was also 
Director of a local Disability Alliance and Center for Independent Living. She gave the students 
information about where they could search for more help on these issues. Both students and 
faculty were given an enlightening overview of correct ways of addressing people with 
disabilities, both for the duration of the project work and anticipated long-lasting impact.  
 To assist the Senior Design students in working through some of this “new” language 
and communication, links to commonly used disability definitions and protocols for working with 
people with disabilities were placed on the TPPD website as resources.  

Data Analysis 
The pre and post test data sets were compared using descriptive analyses, independent t-tests 
and one-way ANOVAs to analyze test measure and participant attributes.  We examined 
changes in attitudes toward accommodations in the educational, work and community 
environments and the students’ perception of disability understanding.  Changes in attitude 
were interpreted in relation to their exposure and experience interacting with and designing 
solutions for individual with disabilities during the semester.  The results presented below are 
indicative of the pre and post semester surveys. 

Results
Using a paired comparison, the differences between participants’ responses were not 
significantly different between the beginning and end of the semester.  The responses to two 
questions neared significance – those were questions 2 (rating of fairness in providing testing 
alternatives) and 8 (rating of fairness in providing learning aids) with α=0.08 and 0.10 
respectively.  When rating Q2 - the fairness in providing testing alternatives, 60% of the 
students responded the same at the beginning and end of the semester.  10% rated Q2 as 
being more important at the end of the semester while 30% rated it less important at the end of 
the semester.  When rating Q8 – how fair they viewed the provision of learning aids to college 
students with disabilities with regard to all students aids, 70% of the students responded the 
same at the beginning and end of the semester.  30% rated Q8 as being more important at the 
end of the semester while none rated it less important at the end of the semester.   

Given the relatively small data set completing both the pre and post test evaluations, 
instead of focusing on statistical significance of changes we will review the participant’s 
responses and aggregate changes in responses.   Though not statistically significant, marked 
changes will be highlighted using charts for participants responding to both pre and post test 
evaluations.  
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Prior experience or relationships 
Of the 20 participants, 17 reported knowing a person or persons with a disability with the 
majority (88% - 15) of relationships characterized as acquaintances. When participants were 
asked to describe relationships with a person or persons with a disability, they were able to 
select multiple answers.  Relationships were identified as siblings (1), other relative (8), 
neighbor (1), friend (5), client (1) or student (3).  No relationships were identified as spouses, 
children, patients, employees, or other. 

The majority of contact with the person with a disability was less than once per month 
(65% or 11 responses), with 3 individuals reporting contact as once per month and 3 weekly.  
The intensity of the relationships (regardless of frequency of contact) was characterized as not 
intense at all (1 on a 6 point scale) by 8 participants, 4 rated 2 points, 1- 3 points, 3 – 4 point, 1 
– 5, and 0 – 6 point or very intense. Participants were asked to rate their general knowledge of 
the conditions and life circumstances of persons with a disability (6 point scale with verbal 
anchors). No student rated their knowledge as 1 (No knowledge), 4 as a 2, 9 as a 3, 6 as a 4, 1 
as a5, and 0 as 6 (Extensive knowledge). 

Educational opportunity and educational accommodations 
Except for one individual reporting slight disagreement, participants reported agreement (slight 
or strong) with providing educational accommodations to or the ability to attend college for 
students with disabilities.  The participants agreed less emphatically (shifting in frequency from 
strong to slight agreement) that the provision of accommodations was fair to all students.  Table 
1 shows the results from the pre-semester test, while Figure 1 demonstrates the comparisons 
between pre- and post-semester for the same question.  

Table 1: Participant Rating of Education Opportunity and Accommodation 

  Strongly 
Disagree 

Slightly 
Disagree 

Slightly Agree  Strongly 
Agree 

Educational accommodations should be provided to 
college students with disabilities 

0 % (0) 5 % (1) 15 % (3)  80 % (16)

Providing college educational accommodations to 
students with disabilities is fair to all students 

0 % (0) 5 % (1) 50 % (10)  45 %(9) 

Persons with disabilities should attend college if they 
want to 

0 % (0) 0 % (0) 15 % (3)  85 % (17)

 

 

Figure 1: Pre / Post Semester Comparison of Education Accommodation 
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Shifting from the general idea of education accommodation to specific types of 
accommodation, participants were asked to assume that a variety of educational 
accommodations are available. They were then asked to rate how fairly they viewed the 
provision of the following types of educational accommodation to college students with 
disabilities with regard to all students.  Participants rated different grading criteria most 
frequently as unfair while disability specific need accommodation and use of assistive 
technology were rated most frequently as somewhat fair or fair (see Table 2).   

Table 2: Participant Rating of Specific Accommodations 

  Unfair Somewhat 
Unfair 

Somewhat 
Fair 

Fair

Testing Alternatives (e.g. extended time for tests or alternative 
test formats) 

0 % (0) 15 % (3) 40 % (8)  45 % (9)

Assistive Technology (e.g. closed captioning or voice‐activated 
computer) 

0 % (0) 5 % (1) 10 % (2)  85 % (17)

Alternative Instructional Materials (e.g. read text for student or 
books on tape) 

0 % (0) 5 % (1) 25 % (5)  70 % (14)

Classroom Flexibility (e.g. flexible test schedule or flexible due 
dates for assignments) 

0 % (0)
 

40 % (8)
 

40 % (8) 
 

20 % (4)

Learning Aids (e.g. note takers or additional faculty assistance) 5 % (1)
 

10 % (2)
 

40 % (8) 
 

45 % (9)

Special Administrative Privileges (e.g. priority registration or late 
withdrawal ‐ after deadlines) 

10 % (2)
 

40 % (8)
 

30 % (6) 
 

20 % (4)

Disability specific needs (e.g. eat during class to control glucose 
level or alternative seating and standing to manage pain) 

0 % (0)
 

0 % (0)
 

20 % (4) 
 

80 % (16)

Different Grading Criteria (oral reports in place of written 
reports or take home exams instead of in‐class exams) 

20 % (4)
 

30 % (6)
 

30 % (6) 
 

20 % (4)

At work and in the community 
When asked about the workplace, 95% of participants agreed with providing accommodations 
(75% strongly agreeing), while 85% of the participants rated such accommodations as fair to all 
employees (see Table 3). 

Table 3: Participant Rating of Accommodations in the Workplace 

  Strongly 
Disagree 

Slightly 
Disagree 

Slightly Agree  Strongly 
Agree 

Accommodations should be provided to employees with 
disabilities. 

0 % (0)
 

5 % (1)
 

20 % (4) 
 

75 % (15)

Providing accommodations to employees is fair to all employees. 0 % (0) 15 % (3)
 

45 % (9) 
 

40 % (8)

The concept and practice of accommodation in the community were also addressed in 
the survey.  The majority of participants reported agreement (strong 60% & 75%) with the 
provision of accommodations and agreement (slight 55%) with the fairness to all community 
members (see Table 4).  Although the majority of the participants agreed that there are enough 
resources allocated/solutions for individuals with disabilities, there were 30% reporting slight 
and 5-10% strong disagreement.  More participants rated their communities as adequately 
accommodating physical disabilities (70%) as compared to cognitive disabilities (60%).  No 
student strongly disagreed with the statement regarding adequate accommodation (physical or 
cognitive) in their community. The pre-semester test responses regarding accommodations in 
the community are summarized in Table 4, while Figure 2 displays the pre- and post-semester 
for the same question for comparison. 
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Table 4: Participant Rating of Accommodations in the Community 

 

Strongly 
Disagree 

Slightly 
Disagree 

Slightly 
Agree 

Strongly 
Agree 

Co
nc
ep

tu
al
ly
  Accommodations should be provided to individuals with disabilities. 0 % (0)

 
5 % (1)
 

35 % (7) 
 

60 % (12)

Providing accommodations to individuals with disabilities is fair to all 
community members. 

0 % (0)
 

5 % (1)
 

55 % (11) 
 

40 % (8)

Individuals whose disability negatively impacts their lives should be 
provided with accommodations. 

0 % (0)
 

15 % (3)
 

10 % (2) 
 

75 % (15)

In
 P
ra
ct
ic
e 

There are sufficient resources allocated to individuals with disabilities. 5 % (1) 30 % (6)
 

45 % (9)  20 % (4)

There are sufficient solutions for individuals with disabilities. 10 % (2) 30 % (6)
 

40 % (8) 
 

20 % (4)

There are sufficient resources allocated to solving problems for 
individuals with disabilities. 

5 % (1)
 

30 % (6)
 

45 % (9) 
 

20 % (4)

Our community adequately accommodates individual who have 
physical limitations. 

0 % (0)
 

30 % (6)
 

50 % (10) 
 

20 % (4)

Our community adequately accommodates individuals who have 
cognitive limitations (mental and/or learning deficiencies). 

0 % (0)
 

40 % (8)
 

45 % (9) 
 

15 % (3)

 

Figure 2: Pre / Post Semester Comparison of Accommodations in the Community 

Finally, participants were asked to evaluate their perspective and synthesis of the 
challenges faced by individuals with disabilities.  Only one individual reported strongly agreeing 
with the two statements (see Table 5).  The majority of the individuals disagreed (slightly or 
strongly) with the statements affirming their understanding of the challenges faced by individuals 
with disabilities. The pre- and post-semester comparison (see Figure 3) indicate a shift in 
response for several individuals in their perspectives (with one individual not responding to 
these questions) on picturing or synthesizing the challenges faced by individuals with 
disabilities. 

Table 5: Participant Rating of Their Perspective on Disabilities 

  Strongly 
Disagree 

Slightly 
Disagree 

Slightly Agree  Strongly 
Agree 

I have a clear picture of the challenges faced by 
individuals with disabilities. 

5 % (1) 55 % (11) 35 % (7) 
 

5 % (1) 

I can synthesize the challenges faced by individuals with 
disabilities. 

20 % (4) 35 % (7)
 

40 % (8) 
 

5 % (1) 
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Figure 3: Pre / Post Semester Rating of Picturing or Synthesizing the Challenges Faced by 
Individuals with Disabilities 

Discussion and Recommendations 
Results demonstrate that the majority of Textile Engineering students enrolled in the class have 
some type of relationship and knowledge of people with disabilities. The questions regarding 
education and learning environment demonstrate that this group of students agree that while 
individuals with disabilities should be able to attend higher education institutions and be 
provided with accommodations, not as many were in agreement that these are fair to all 
individuals. In fact, results showed a decline in the number of students who strongly agreed that 
accommodations leveled the playing field within the classroom over the course of the semester. 
Interestingly, there was also agreement on the fairness of specific types of accommodations 
that should be provided, except where student assessment or administrative deadlines were  
concerned. This seems to show that in the competitive aspect of college (meeting deadlines, 
achievement in testing situations), students were not as open to leveling the playing field, and 
perhaps that while access is good idea in principle, it is perceived as giving students with 
disabilities an advantage in participation and assessment.  

Fewer students were in strong agreement that accommodations should be made in the 
workplace and fewer still agreed strongly that these would be fair to all. Again, one could make 
the argument that the competitive nature of the workplace (substituting salaries for grades) 
dominates the students’ perception of what might be seen as an “unfair” advantage. Most 
students agreed that in principle, accommodations should be provided in the community, but 
slightly less were in agreement that in practice, sufficient accommodations and resources are 
available within the community. Finally, there was a slight increase in students’ agreement that 
they have a clear picture of challenges faced over the course of the semester, but seemed not 
to have improved their ability of synthesizing the challenges faced by individuals with 
disabilities.  

The study has implications for teaching Inclusive Design, which is based on the principle 
that accommodations can work for the good of an entire population who use a product, 
therefore eliminating the idea of “special accommodations” and reducing any “unfairness”. It 
appears that the competitive nature of the students in regard to higher education and the 
workplace makes it difficult for them to accept the principle of accommodations, however, when 
competition is removed (access in the community), their opinions change to a much more 
inclusive attitude. This study is also limited by the small sample size and the difference in 
responses gathered at the end of the semester. In addition, these were a dedicated group of 
students in one major and at the senior level of undergraduate program. Future studies might 
analyze a larger group, perhaps with multiple disciplinary backgrounds, and make the survey 
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mandatory to capture a true pre- and post-semester comparison, to assess the impact of the 
class and other interventions during the semester.  
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Service designers on including 
stakeholders in service prototyping 
 
Johan Blomkvist, Stefan Holmlid 
Linköping University 
 
Abstract 
Services are by nature co-created. They are produced and consumed simultaneously 
through interactions between customers and service providers. The professional design 
of services is also highly associated with co-creation, which is evident in the sparse 
service design literature. This paper reveals what designers say they do to involve 
different stakeholders in the process of prototyping services. The main data source is 
interviews with designers from design agencies that work exclusively or partially with 
service design. The paper focuses on the questions of “who is involved in creating 
prototypes”, “who evaluates the prototype” and how “the clients [of the design agencies] 
are involved”. A distinction is made between different types of involvement based on 
previous literature that characterise different roles and perspectives on inclusion in 
design. Results show that most of the agencies involve others besides the design team 
in the creation and evaluation of prototypes. The primary stakeholder in co-creation is 
the client. End customers are involved also but for the most part, both clients and 
customers have the role of subjects or informants rather than partners in the creation of 
prototypes. The evaluation of prototypes follows the same pattern, and a key aspect to 
some of the agencies is that the client is involved, as a domain expert. The question of 
who authors prototypes, and implications thereof, is raised and further discussed. 
 
Keywords 
Service Design, Service Prototyping, Co-creation, Co-design, Design practice, 
Interviews 
  

Introduction 
Contemporary service design is described as a collaborative and inclusive practice. 
Surprisingly, research in academic contexts about the practice of service design has not 
dealt much with the co-designing approaches associated with the field. Most knowledge 
about co-creation approaches in service design practice so far has been shared by 
service design practitioners or other, non-academic associations, and largely focused on 
the early stages of the design process. In order to increase the understanding and 
knowledge about co-creative practices, a closer examination of designers‟ own account 
of how different stakeholders are involved in service design, in this case in the context of 
prototyping, was performed. Hence, this paper will report on what service designers say 
they do to involve different stakeholders in the process of prototyping services. Service 
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designers in this paper are mainly consultants with the common denominator that they 
say they work exclusively, mainly, or, in some cases partly with service design. Previous 
research has shown that service designers‟ characterisation of their prototyping practice 
is collaborative [3]. This paper asks in what way and how this collaboration is carried out 
by looking at the same interview material, but focusing on understanding who is involved 
in creating prototypes, who evaluates the prototypes and how the clients [of the design 
agencies] are involved. In addition, the methods and approaches that the designers 
report that they use are compared with frameworks from other research on co-design 
and involvement.  
 

Theory 
On a general level, service design can be said to refer to the process of creating 
preconditions for a mutually favourable interaction between customers and service 
providers. Services are on-going and highly enactive, which makes services as design 
materials very flexible and dynamic [16]. A way to improve service experiences is 
considered to be to involve stakeholders to a larger extent in the design process. 
Bradwell & Marr [6] discussed the advantages of a co-design approach like this:  

“if people participate [in service design] they are more likely to understand the 
difficulties in delivery, to sympathise with providers when things go wrong, and to 
complain in a more informed and constructive manner. Furthermore, user 
engagement /./ is likely to reduce design errors, and the costs associated with those 
errors.”  [6, p. 14] 

The concept of co-creation is sometimes used in contrast to other approaches such as 
genius design or expert design where the designer can be seen as a black box with an 
opaque process that does not include others; only the result of the process is visible. 
The roles of clients and users in such approaches are constrained to that of passive 
informants or sources of inspiration that act as a target for design activities. This role 
however, is slowly changing. Designers increasingly involve non-designers in their 
practice, and academically there has been increased interest in cooperative design 
practices, resulting in publications, e.g. on how to involve stakeholders to improve 
design outputs, conditions for making involvement possible, etc [7,20,13,15]. This trend 
is often attributed to the influence of participatory design [5,10,11,17] which 
fundamentally changed the relation between designers and stakeholders in the 1960s 
and 1970s [24]. In 2006, Sanders [24] opened the first issue of Design Research 
Quarterly by characterising design and design research suggesting that: 

“the line between product and service is no longer clear /./ the action now is in the 
fuzzy front end of the design development process with a focus on experiential rather 
than physical or material concerns; the action in the fuzzy front end is all about new 
ways to understand and to empathize with the needs and dreams of people.” [p. 1] 

The response from service design, to the question of how to understand and empathise 
with the needs of people, partly came in the form of co-creation and co-design 
approaches. The steps of the development of user involvement from participatory design 
to service design have been described [17], arguing that: 
“[participatory design and service design] base their argumentation on emancipatory 
objectives; be they democratic, power-driven or sustainability-laden. Both set up and 
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organise co-operative approaches. And finally, both use engaged involvement and 
pluralistic participative techniques to operationalize these.” [p. 10].  
Though a word often thrown around, the meaning of co-creation is still not clear and 
there is some confusion about how it is actually done [25]. The think-tank Demos have 
produced a number of helpful texts on this topic, and provided what they call a definition 
of co-design with the main claims related to participation being that it is; collaborative, 
transparent in regard to methodology, continuous in regard to participants and 
welcoming input from a multiplicity of viewpoints [6].  This paper touches upon the issues 
of what kind of collaboration is involved in service prototyping, the continuity of 
participants and the number of different stakeholders involved. The claim that the 
process needs to be transparent is often mentioned in literature and the reason given is 
that in order to collaborate effectively, all involved stakeholders need to have access to 
similar information and a common understanding of the activities and their purposes 
[1,6,14].  
 
There are many different ways of involving stakeholders, and in different design fields 
this is intimately related to underlying assumptions within the fields. Sanders [26] has 
created a map showing how different design approaches and mindsets relate to each 
other by placing them along two intersecting dimensions. The end-points of the mindset 
dimension are expert, where users are seen as subjects or reactive informants, and 
participatory where users are considered partners or active co-creators. Using a 
perpendicular dimension of approaches from research-led to design-led, Sanders was 
able to map out most of the more prominent design research fields and show that there 
are many roles for – and ways of including – users in design today [26, p. 13-14]. In this 
paper, the mindset dimension polarising user involvement into subjects and partners 
will be used to describe some of the reported practices. To describe and understand the 
way that the informants in this paper say they involve stakeholders, Holmlid‟s [17] 
conceptualisation is also used to provide a description of inclusion in service design. The 
next sections will look at what service design literature says about Holmlid‟s [17] 
perspectives on different ways of including stakeholders in the design process; 
objectives, approaches and techniques.  
 
Objectives 
The objectives in design reside on a strategic level which influences all other decisions 
in projects. For instance, design agencies might consider democratic motivations and flat 
power hierarchies as their main motivator in co-creation. Holmlid [17] calls such 
objectives emancipative. As in the participatory design literature, there are typical 
expressions of emancipative objectives in service design literature. “No, design is not 
serving people today. Design is serving markets, not people. Design is serving the 
needs of companies, not people. And as a result, consumerism is out of bounds.” [25, 
p.28]. Another example can be found in the working definition of co-design from Demos; 

“Co-design shifts power to the process, creating a framework that defines and 
maintains the necessary balance of rights and freedoms between participants. There 
is equality of legitimacy and value in inputs from all those involved, whether 
suggestions entail large- or small-scale changes. This combination of controlled 
abrogation of power by those with whom it usually rests, and the concomitant 
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empowerment of those in a traditional „client‟ role, serves to create a sense of 
collective ownership.” [6, p. 17] 

This is also where Sanders‟ distinction between users as partners and users as subjects 
[25] come in. This paper does not view this as a dichotomy where stakeholders must be 
either or. Most of the time there are probably many different degrees of involvement and 
different ways of inclusion within companies and within projects. Users (or customers) 
that are incorporated as longlasting active co-creators in design is an expression of an 
emancipative view of partnership. If on the other hand the main assumption is that 
design is best done by designers, and users should be left with the role of reactive 
informants, that is an expression of a certain strategic mindset. These objectives also 
affect the approaches used on a tactical level. 
 
Approaches 
Cooperative and non-cooperative approaches can be the result of different objectives. 
The approaches reveal themselves in the activities carried out by design agencies on a 
tactical level. An expression of a cooperative approach can be described like this: future 
dementia care should include the experiences of people with dementia and their families 
by ensuring: “[they] are not just listened to, but are fully engaged with the design and 
delivery of services to secure improved outcomes.”  [28, p. 190].  
Many different texts have been published displaying various kinds of cooperative 
approaches in service design projects. Most notably perhaps the two do/think-tanks RED 
and Demos, which have contributed to applied research of methods and strategies for 
participation [29,6,8,9,22]. Design for services is also academically associated largely by 
co-creation, which is evident in service design literature. Most examples of high level 
cooperative approaches come from public sector or research projects. Most informants 
in this paper however work – at least to a large extent – with private companies and 
clients with the goal of making profit.  
 
Techniques 
The approaches chosen by designers also manifest in the techniques they use. 
When looking through the eyes of co-creation the different techniques of involvement 
used on an operative level is interesting. For instance, a number of trends in current 
service design research have been identified [4]. One such trend is design techniques 
with a number of different outputs, one being research related to the bigger trend of co-
creation [23,19,2]. Other examples include [21,18]. 
Qin Han [14], in her dissertation, discussed why service design is suitable for 
collaborative approaches and the extent to which users are involved in service design 
projects. 

“The user-centred nature of service systems provided a suitable environment for 
designers to experiment with tools and techniques generated in areas such as 
Experience Design, Emotional Design, and Design Ethnography with service users in 
a real world context. Traditional design techniques such as visual narratives, story-
telling and modelling, together with new methods such as role-playing and body-
storming, become important means to help both users and the design team to easily 
engage with each other in generating and testing ideas for future scenarios.”  [14] 

This paper will reveal what techniques are being used by service designers. 
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Method 
The paper is based on interviews focusing on how service design practitioners prototype 
services. In all, six interviews were conducted and agencies were chosen from four 
countries; 2 Nordic, 2 from the United States and 2 from the Netherlands. The criteria for 
choosing the agencies for the study were that they should have long experience within 
service design (5+ years). To have a representative group, companies of varying sizes 
were chosen. Subsequently, 3 micro (less than 10 employees) 2 small (less than 50 
employees) and 1 medium (less than 250 employees) were chosen. As involvement 
traditions vary, choosing companies from different countries secure the inclusion of 
different perspectives. The average interview took 74 minutes and they were conducted 
over phone on two occasions and Skype on 4 occasions. Numbers from #1 to #6 in the 
presentation of results and in the discussion represent the individual respondents. 
The informants were not told before that the topic of the interview would be prototyping 
and the interviews started with some more general questions about their backgrounds, 
typical processes and idea generation.  
 

Results 
The analysis in this paper focuses on parts of the interviews; the questions of “who is 
involved in creating prototypes”, “who evaluates the prototype” and how “the clients [of 
the design agencies] are involved”. The data will also be compared to the different ways 
of inclusion described in the theory chapter. This will make it possible to say something 
about the approaches that are described by the informants. 
 
Involvement roles, types, and techniques 
The designers talked about how they work and, in a sense, also how they want to be 
perceived; “based on how we work, and how we want to work, we constantly want to 
involve our customers in the process” #2. Many of the design agencies expressed a 
willingness to involve different stakeholders and some more explicit strategies to 
inclusion was mentioned, as in “what we know, as completely central to idea generation, 
is that the closer to the core team you work, the bigger the potential to generate good 
ideas that can be done” #1. Or, highlighting the distribution of resources and involvement 
as in “usually, I think half of the time, we can create a prototype ourselves, the other fifty 
percent we actively make use of the users” #4. 
 

Stakeholder 
Prototype stage 

Designers Clients Frontline 
staff 

Specialists Customers Total 

Creation 6 4 1 2 2 15 
Evaluation 6 5 0 2 2 15 
Total 12 9 1 3 4  
Table 1: Roles of the involved stakeholders in prototyping services 
 
Regarding the view of these stakeholders as being partners or subjects, the degree of 
involvement, in the design process, the following data was gathered. In several cases 
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the interviewee did not clearly state a partner or a subject view, and these have been 
classified in Table 2 as exposing an in-between view. The only occurrence of an answer 
exposing a view of the stakeholder as a partner was an answer describing the 
collaboration with a client.  
 
Table 2: Type of involvement in service prototyping. 

Degree of 
involvement 

Partner In-between Subject Total 

 
1 5 10 16 

 
The informants were also asked which techniques they use in the later stages of their 
projects (Table 3). The category names are a result of a categorisation made by the 
authors. The names of techniques have not been changed in any way and are presented 
as they were reported by the informants. 
 
Table 3: Techniques used in later stages of design processes. Bold words also mentioned in [27]. 

Workshop methods Visualisations Other Technology interfaces 
card sorts storyboards personas wireframes 
create storyboard customer journey narratives mock-ups 
future exercises movies photos 

 envisioning exercises scenarios interviews 
 paint the picture in words user journey maps customer journey lab 
 games service blueprint 

  role playing sketches 
  bodystorming visualisations 
    touchpoint sketches     

 

Discussion 
On the objectives level – the level of strategic design decisions – it can be said that the 
designers have intentions of including stakeholders to a larger extent than they actually 
can, because of economical constraints and the expectations that their clients have. 
Most of the informants express a wish, or try to convey an image of collaborative 
approaches such as in:  

“we work really closely with our clients and try to involve them /./ It‟s not like they give 
us an assignment and then we return to [our office] and then work for six weeks /./ 
and then return to uncover the finished product” #2.  

They also expressed more of an expert design view though: “not that [customers] 
necessarily have to do everything but they should be aware of what‟s happening and 
feel that „this is a good step to take‟” #2. 
Given that involvement and emancipative objectives have played an important role for 
the establishment and growth of the field of service design, few informants expressed 
such views. A hint of such an emancipative objective was expressed by two of the 
informants. They said that an important part of their work was to educate their clients, so 

620



PAPERSPAPERS

that eventually they will be able to direct and perform the service design processes 
themselves “we build this iterative system /./ and teach the client how to do it” #5. 
The general attitude expressed in the interviews was that inclusion and co-design 
approaches are desirable but not always feasible. The problems with including clients 
come from their expectations and conceptions about design. Clients of the informants 
are many times not familiar with service design and want more traditional design 
approaches. Those that do know about service design are still not prepared to put in 
time and money for a collaborative project. One informant reported that clients 
sometimes refuse to take part in the process. Another problem that was mentioned was 
that projects are not anchored at the right level of service companies, making it 
impossible to work collaboratively.  
 
Approaches 
When it comes to the approaches at a tactical level, prototyping in service design seems 
to be quite a conventional design discipline where stakeholders are involved mostly as 
subjects and not as partners. In fact only one answer can be attributed to a view of an 
external stakeholder as a partner in prototyping (see Table 2). To many of the informants 
the boundaries and definitions of service prototyping is not well defined or developed [3]. 
In the material used here, this affects how the informants report on who is involved in 
what activities during prototyping, and to what extent. The participation is evenly divided 
between creation and evaluation of prototypes, which is a signal that the interviewees 
might not in practice distinguish between roles, expertise, partnership and resources in 
the different stages. Partners in the design process contribute with questions and 
agendas to a larger extent than subjects who merely confirm or disconfirm ideas or 
answer questions. The following quote illustrates a view of stakeholders as subjects: 

“we work quite a lot with showing /./ prototypes to users and we do that because we 
do the design work and are not /./ we get wiser from talking to users and get more 
secure in our recommendations, so when it's more about how the design should be 
carried out it is- we often have quite strong recommendations based on our own 
experience” #6. 

 
Objectives-approaches mismatch 
Interestingly a pattern appeared showing that most of the time co-creation was 
mentioned in relation to the client and not the customer/user. From the interviews it is 
thus gathered that in service design today, the main stakeholder is the client. When 
discussing the roles of different stakeholders, the informants talked mostly about the 
clients, and not so much about the customers. Besides the designers, who were always 
included, the clients were the most commonly mentioned stakeholder, both in creation 
and evaluation of prototypes (9 times). Customers were only mentioned 4 times – as 
many times as specialists were mentioned. In order to get new perspectives, which is 
crucial with a prototype [6], one informant (#3), said that they use designers to evaluate 
the prototypes that have not been involved in the creation of the prototypes. They also 
try to involve people from other industries in the creation of prototypes, for the same 
purpose. Though a lot of service design literature from companies, showing cases, 
project an image of service design as a highly inclusive, collaborative and emancipative 
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practice, little evidence of such approaches could be found. The description of co-design 
as an activity where co-creation is about teaching the people who work at the point of 
service delivery to prototype and empowering them as co-creators [12] was recognised 
to some extent in the interview material. But the reported practice related to prototyping 
mainly indicates a classic role of stakeholders as informants. The fact that the service 
provider actually delivers the service, and thus is a part of the service experience 
explains to some degree the necessity to work and collaborate closely with the client. 
Sometimes, with inclusion exclusion follows, and some actors were actually mentioned 
as explicitly excluded from prototyping. These were, on single occasions specialists, 
actors, special teams and “not the same as the ones who made the prototype” #3. 
Explicit mentions of exclusion were rare though. One informant explained that many 
times they actually want to work more closely with the client but that clients are used to 
working in other ways or that they simply don‟t have time to be part of the process. The 
informants also said that they need to adjust their prototypes according to the needs of 
various audiences and to how informed different groups are. Despite this, they also said 
that there is no real difference between internal prototypes, which are used within 
companies, and external prototypes which are meant to be shown to other audiences. 
Many also said that prototypes are not used within the agency because the value comes 
from prototyping with other stakeholders. It was interesting to see that different 
stakeholders are involved to such large extent in the creation of prototypes. This issue of 
authorship – of who makes the prototypes – is important for inclusion, since the power to 
contribute to content affects both the feeling of inclusion and the acceptance of the final 
prototype. To conclude this section; primarily the client is involved, and more as a 
partner, while customers are seen as subjects or passive informants. 
 
Techniques 
On the operative level, different techniques for involvement are used. The techniques in 
table 3 were mentioned in response to the question “which design tools do you use after 
user data has been collected in a typical project?” 8 of the 24 mentioned techniques 
were typical workshop methods, not necessarily used to involve people but more 
collaborative than other groups of techniques such as visualisations and technology 
interfaces. The fact that there are so many visualisation-techniques mentioned is 
interesting since the question regarded the later stages of design processes.  
Segelström & Holmlid [27] have asked about techniques used in the early stages and 12 
of them (bold in Table 3) were also mentioned in this material. A lot of the workshop 
methods were not part of Segelström & Holmlid‟s material, which is not surprising. 
Techniques such as interviews and personas do of course imply (in most cases) that 
other stakeholders are involved, but the role can hardly be said to be that of a partner, 
but rather as an informant or a subject. The large number of visualisation techniques 
mentioned can perhaps be attributed to a general focus within the service design field on 
the early research stages and visualisations. There are also many techniques developed 
for idea generation within design and it is likely that more techniques have been 
developed to facilitate that part of design than later stages such as prototyping and 
implementation. 
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Conclusions 
This paper has revealed what designers say they do to involve different stakeholders in 
the process of prototyping services. The main contributions are that inclusion many 
times means the involvement of stakeholders as subjects rather than partners and that 
the client is the most involved stakeholder. Many times a wish to involve people to a 
larger extent is expressed but not necessarily feasible, i.e. the objectives are many times 
emancipative but economic realities and client expectations interfere. Both creation and 
evaluation or prototypes are done together with others than the design team only. 
Techniques for involvement mostly come in the form of workshop methods. Many 
techniques used by the informants in the later stages are typical research visualisation 
techniques. For service design to live up to the ideals or standards of the field, it needs 
to be emancipative in regard to involvement. One perspective that has not been 
prioritised in this context in the literature is the perspective of who creates and authors 
prototypes. There are three aspects of this potentially important perspective – one is 
what associations the evaluators of prototypes have in relation to the author of the 
prototype, the second is the possibility for users/customers to take part in the creation of 
prototypes, and the third is related to organizational matters such as design 
management, ownership and resources. If the designer is associated with the company 
for which the prototype is constructed, users or other stakeholders that evaluate it might 
adjust their feedback depending on power relations, ill-will/good-will, personal gains, 
fears, and so on. In this sense the associations between the author of a prototype and 
the evaluator is crucial to the level of success of the prototype. Including key 
stakeholders as authors of prototypes, or other artefacts, arguably empowers them and 
increases their feeling of commitment. This might be one of the reasons that service 
designers seem to involve the client more than the end customers in their projects, since 
their businesses depend on the positive experiences of clients firstly. A final remark 
concerning the practice of service prototyping is that since service design is cross-
disciplinary and relies heavily on co-creation approaches, a lot of people need to be able 
to take part, evaluate, and understand the design process. To be emancipatory in their 
involvement approaches, designers need to think about the ramifications of decisions 
they make in projects. Techniques they decide to use and approaches to the expertise 
and knowledge possessed by other stakeholders will affect the outcome and satisfaction 
of a service. 
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New Medicine Diary Design  
for Children in Japan 

 
Yasuyuki Hirai, Kensuke Yamada, Morio Nakamura and 
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Abstract 
   In Japan, medicine diary is used to record patients' history of medications, so that 
hospitals and chemists can share patient information and prevent the duplication or 
incompatible prescription of medicines. The medicine diary for children has many 
advantages, such as easy communication among children, parents, chemists and 
doctors, it is not attractive and pleasant enough for children. This study aimed to identify 
the most important features and concepts for designing pleasant medicine diary mainly 
for children. Furthermore, a new design was proposed. To achieve this aim, “Kids × 
Medicine × Design” committee was inaugurated by Kyushu University and the chemist-
led NPO ‘Children and Medicine’, planned and developed a medicine diary named 
‘Healthy Kids’, providing a diary that is enjoyable and easy-to-use for both children and 
parents. The target age is from 5 to 13 years old who are under pediatrician medical 
examination and treatment. Based on the results of a series of interviews, observations 
and other usability methods, three essential concepts were suggested and considered 
in the ‘Healthy Kids’ design: 1) Supporting daily health in pleasant way, 2) Providing 
easy-to-check tools for parents, and 3) Providing QR (Quick Response) code, very 
common matrix barcode in Japan that can be read by the camera of mobile phones for 
quick access to reliable medicine information on the internet. This study will be of 
interest for researchers, practitioners, and all who are interested in this area of design.  
 
Key words 
Inclusive Design, Medicine, Diary, Kids, Health 
 
1.Introduction 
   Japanese people are highly aware of their health, enjoying the world’s highest life 
expectancy. In 2003, the government enacted the Health Promotion Act to place an 
emphasis on its support for health promotion. Recently, the results of several studies 
regarding health care sector found that there are many types of healthcare tools and 
devices that are difficult to be used by children, older and disabled people. In addition, 
they have unattractive design. This may lie in the fact that some companies have not 
gained sufficient insight into users’ needs [1]. One of the healthcare tools that should be 
regarded is medicine dairy.  
 
   Medicine diary is used to be a booklet to keep the record of the medications 
prescribed at a chemist or hospital, the amount of one dose, frequency, and 
effectiveness. People can obtain it for free at a health insurance chemist. Originally 
medicine diary was made for late-stage elderly above 75 years old, it is also effective for 
children who has difficulty to keep track of medication history. However, medicine 
diaries for children in the current market are designed only the outside of the 
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medicine diaries, and inside is same as adult ones, and does not fit to the needs of 
children and parents in terms of attractiveness and usability. In this project, the 
authors defined children’s age from 5 to 13 years old, as they are under pediatrician 
medical examination and treatment. This study aimed to evaluate the present design of 
medicine dairy from users’ point of view. In addition, it tried to create a pleasant design 
for medicine dairy, so that it meets children’s needs and wishes, as many as possible. 
 

2. Methods 
   The present study was carried out in collaboration with NPO (Non Profit Organization) 
 ‘Children and Medicine’ in Fukuoka city, Japan as follows: 
 
   First, a questionnaire to ask parents with children about how their opinion on current 
medicine diary was conducted on the web (http://www.l-ma.jp/) in order to understand 
medication problems.  
 
   Second, two focus groups were separately held with 3 chemists and 3 mothers with 
their children. The intention of those 2 sessions was to obtain problems and needs from 
both supplier and user sides. The chemists are specialized in children’s medicine, and 
housewives have diversified experience using a medicine dairy with children who are 
from healthy to chronic disease diversities.  
 
   Thirdly, the authors analyzed and evaluated the answers of chemists’, housewives’ 
and children’s regarding current design of the medicine dairy, and their wishes for the 
future design. 
 
   Fourth, a new design was proposed and created with children. 
 

3. Results and discussions 
3-1. Main problems of the current design of medicine diary from 
children’s point of views 
   The result of the web questionnaire revealed that there are 32 problems from the 
parents throughout the web questionnaire, such as ‘I want to use it as a health check 
tool’ and/or ‘I want to have one that is easy to understand and use’, ‘I think doctors 
can understand sickness easier if I can draw illustrations and/or put pictures that 
shows children’s conditions’, and/or ‘I need a pretty medicine diary that children feel 
happy with it, and fun to use for me, too.’ 
 
   From the two focus groups, we received 65 opinions from three chemists.  In 
another focus group with three housewives, the ‘importance of written record to 
monitor the change of health status’ and ‘constant information exchange with 
chemist’ were emphasized by a housewife with a child who has chronicle disease 
and chemists. Housewives expressed opinions such as ‘there is no space to write’, 
and ‘I do not know what extent I am allowed to customize and use this’.   
3-2.  A new design of medicine diary based on users’ needs 
   Based on this research, problems and opinions from children, parents and chemists 
are used to develop a new design to fulfill both usability and pleasantness. As for 
usability and emotional aspects, 1) ‘Information exchange among children, parents and 
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chemists in pleasant way is necessary to share common understanding with less 
stress’, 2) ‘Easy to use note space to record disease and health condition by parents’, 
and 3) ‘Parents needs precise and trustworthy medication information’, were 
considered. The target age is from 5 to 13 years old who are under pediatrician 
medical examination and treatment.  
 
   The ‘Healthy Kids’ has three features such as follows: 
 
a) Supporting daily health in pleasant way  
   ‘Supporting daily health in pleasant way’ was developed based on ‘information 
exchange among children, parents and chemists is necessary to share common 
understanding’. 
 
   For information exchange, pleasant design strategy was adopted to lower the stress 
of children and parents. Pleasure is defined as ‘the agreeable emotion accompanying 
the expectation, acquisition, or possession of something attractive, good or 
desirable ’[2]. Pleasure (positive emotion) has not only elicited from usability, but also 
from product aesthetics. Aesthetics ‘beauty’ considers an important feature to the 
design of products and services [3]. It is defined as ‘ the qualities that give pleasure to 
the senses ‘ [4].  Although this medicine dairy will be written by parents, children’s 
participation is also important to make them think of health as his/her own concern to 
foster autonomous attitude. Checking and sharing health in daily life ensure children’s 
safety and reduce physical and psychological stress of parents.  
 
   The diary is named as the ‘Healthy Kids’ to appeal that this can be used in daily life 
without any disease to protect children’s health, in order to get rid of stigmatized image 
of medical dairy. The illustrations of doctor and family members create pleasant 
atmosphere and inspire cooperation and a sense of unity among those stakeholders. 
Also, five colours are provided for clear distinction between brothers and/or sisters, as 
well as for pleasantness. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1. Current medicine diary  
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b) Providing easy-to-use ways for better usability 
1.easy-to-check tools for parents    
   ‘Providing easy-to-check tools for parents’ was developed based on ‘Easy to use note 
space to record disease and health condition by parents’. 
 
   Note section and its instruction page are provided, to inform users how to use, and it 
has grids and not lines so that it is much easier to draw, paint and/or put additional 
notes on it for sharing between parents and chemists. In the web questionnaire, it 
turned out that parents were not sure how to and what to notice for children’s health 
condition in daily life, however it is important to notice small change to prevent 
disease. In the ‘Healthy Kids’, there is an observation tips page where 10 important 
tips are described in easy way. Those tips are also appeared one by one in each 
note section page to remind, when parents take notes.  
 
2.QR code for quick access to reliable medicine information on the 
Internet 
   QR (Quick Response) code is very common matrix barcode in Japan that can be read 
by the camera of mobile phones for quick access. ‘Providing QR code for quick access 
to reliable medicine information on the Internet’ was developed based on ‘Parents 
needs precise and trustworthy medication information’. Reasons such as inadequate 
knowledge of medication by parents, limited consultation with chemists and so on, lead 
to the misuse of medication.  
 
   There is Q&A page in the ‘Healthy Kids’ to provide basic medication tips and frequent 
asked questions from chemists’ point of views, and a vaccination list, so that parents 

Fig 2. Proposed medicine diary named the ‘Healthy Kids’ 628
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can see past diseases and vaccination records together in holistic way.  However, there 
is a limitation of pages in the medicine dairy, so the ‘Healthy Kids’ is connected to the 
homepage of the NPO (Non Profit Organization) ‘Children and Medicine’, via QR code 
printed on the back page for latest, accurate and abundant information from trustworthy 
source by NPO chemists.  
 
   This creates sustainable and interactive network in between parents and chemists, 
which in turn hopefully creates social network in community. 
 
 
4. Conclusion 
   This study aimed to evaluate the present design of medicine dairy from users’ point of 
view. In addition, it tried to create a pleasant design for medicine dairy, so that it meets 
users’ needs and wishes. Medicine diary plays an important role to prevent misuse of 
medication to save life.  
 
   This project is the first attempt to develop a medicine diary that can be manufactured 
for mainstream market by the Kids x Medicine x Design Committee that was organized 
with Kyushu University, child health specialist, chemist, medical writer, and design 
professionals, and they collaborated together with diversity of knowledge.  
 
   It can be said that the main problems of the current design of medicine dairy are: 
1) ‘Information exchange among children, parents and chemists is necessary to 
share common understanding’, 2) ‘Easy to use note space to record disease and 
health condition by parents’, and 3) ‘Parents needs precise and trustworthy 
medication information’, from the focus groups and web questionnaire. 
 
   A new design was created based on such users’ needs and wishes including 
children, parents and chemists. Our new design had been received the Kids Design 
Award 2010. (http://www.kidsdesignaward.jp/kda_award_2010/prize10/03.html ) The 
NPO ‘Children and Medicine’ started to sell the dairy to individual users as well as 
chemists and medical facilities, through their homepage. 10,000 copies were already 
sold after one month from the release, as big newspapers covered this design project. 
It has just started. Further development of relationship among chemists, doctors, 
parents and children is necessary to realize social interactive network, and we will 
continue our activity for better safety medication for children. 
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Abstract
The case study project documents the development and implementation of an intensive 
2-week Universal Design Bench/Seating Design Workshop that was conducted in the 
College of Design at National Taiwan University of Science and Technology (NTUST)  
last July 2009. The objective of the paper will be to present an analysis of the universal 
design teaching methodology that was implemented in utilizing the NTUST campus as a 
case study in creating universal design concepts for an inclusive environmental 
landscape. The study will draw upon the comparison of teaching methodology and 
learning outcomes between similar projects conducted with students at SFSU and 
NTUST. The paper will highlight teaching methodologies and techniques that were 
utilized in facilitating language and cultural differences in benefiting universal and 
inclusive design outcomes.   

Keywords: Universal Design; Landscapes for All; Inclusive Environmental Landscape; 
Accessible Street Furniture  

Introduction 

The Year 2010 marked and important milestone celebration of the 20th Anniversary of 
the landmark passage of the Americans with Disabilities Act (ADA) in 1990, one of the 
nation’s premier civil rights laws. There still remains a lot to be overcome for us to 
achieve full inclusion not only for persons with disabilities in America, but worldwide, 
particularly in the emerging and less privileged countries. Nevertheless, we are a much 
better towards a more inclusive society and a more responsive world today that can be 
attributed to the first 20 years of the ADA and the applications of universal design.  

The Landscapes for All project, started in the early 1990’s on the San Francisco State 
University (SFSU) campus, aimed to question the status quo of disabled accessibility 
standards. The paper explores the idea of improving public landscapes based on 
inclusion for all through innovative design. The objective was to transcend this inclusive 
and universal sustainable design practice to the National Taiwan University of Science 
and Technology (NTUST) by conducting an intensive summer workshop for design 
students at their campus. 
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The case study project documents the development and implementation of an intensive 
2-week Universal Design Bench/Seating Design Workshop that was conducted in the 
College of Design at NTUST in July 2009. This paper presents an analysis of the 
universal design teaching methodology that was implemented in utilizing the NTUST 
campus as a case study in creating universal design concepts for an inclusive 
environmental landscape. The study draws upon the teaching methodology and learning 
outcomes between similar projects conducted with students at SFSU and NTUST. The 
paper highlights teaching methodologies and techniques that were utilized in facilitating 
language and cultural differences in benefiting universal and inclusive design outcomes.   

The paper demonstrates the benefits and rewards of international scholarly exchange. It 
illustrates the valuable end results that can be forged through community outreach 
service-learning experiences in conjunction with the international promotion of universal 
design principles.  

Urban public landscapes have traditionally been designed based on criteria appropriate 
to only the non-disabled population. As regulations have begun to dictate the need for 
access, we have seen a proliferation of ramps, railings, and other improvements. 
Unfortunately, some of these new features in access have been obtrusive or otherwise 
dysfunctional in terms of the overall use and enjoyment of the site. Despite federal and 
state legislation, most persons with disabilities still have limited access to the pleasures 
of public landscapes.  

The Accessible Landscapes Project is 
San Francisco State University's award 
winning program committed to bringing 
inclusiveness to the campus landscape. 
Through efforts by students, faculty, 
facilities, and administration, 
inclusiveness and accessibility 
standards have been raised throughout 
the campus. At San Francisco State 
University we believe it is possible and 
practical to design more accessible 
landscapes, and that access 
improvements can meet the needs of a 
wide range of people. The Accessible 
Landscapes Project is dedicated to 
these principles. 

The goals of the Accessible Landscapes Project at SFSU is to stimulate discussion and 
further innovation throughout the professional community, to help create a new 
vocabulary of inclusion and a new standard for design of accessible, inclusive 
landscapes, to promote the development of user-friendly public landscapes throughout 
the world. 
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Inclusive/Universal Design Workshop Outline:

The Workshop Objectives were to implement universal design concepts and 
applications through the introduction of an “in-situ” case study project that utilized the 
NTUST campus environment in designing an inclusive and sustainable table/bench 
design for an accessible campus landscape.  

The intensive universal design Workshop hours ran from 9:30 AM – 4:30 PM, Monday – 
Friday for a total of 60 contact hours for the 2-week period. This did not include 
extensive after hours research and project assignment deliverables that were due on a 
daily basis. Needless to say, the students were expected to conduct themselves in a 
concentrated charrette-like manner, somewhat of a “design marathon.” Although the 
work-pace was rigorous, the atmosphere in the classroom was very relaxed, casual and 
participatory, which was implemented in an open studio environment. 

UD Workshop Curriculum Procedures and Methodology 

There were 24 product design students in the workshop that ranged from junior-level to 
graduate-student level. Although Mandarin is the official language in Taiwan and at the 
university, the designated language of instruction for this international design workshop 
was English. Most of the students had a varying command of basic conversational 
English that ranged from fair to good. Those students that were not as proficient were 
able to consult with some designated TA “translators” in class. In addition, the workshop 
was structured to formulate teams of 3 students, which created eight working groups for 
the workshop. This arrangement also greatly facilitated the student’s use of English, 
because as a group or team they could rely on each other’s support in translating and 
understanding the workshop lectures, demonstrations and critiques. 

As an international visiting professor, with no Mandarin speaking skills, or cultural modus 
operandi, my initial concern was how to best communicate in an effective, constructive 
and stimulating manner. The use of participatory activities and exercises, along with 
peer-supported group activities and role-playing scenarios helped to bridge language 
and cultural barriers. It also stimulated active and engaged project research and 
exploration. The use of personas and scenarios helped to formulate and develop user 
and environmental empathy for the students. The active engagement, observation and 
assessment assignments that were allocated to the students, also greatly assisted in 
providing real-time data, information and context to myself. It allowed me to better 
understand the local way of life, values, principles and vernacular. In order to limit any 
misunderstandings in the short time that we had to constructively work together, I 
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provided a variety of methods; examples and resources for the students to reference. 
These references were both international, as well as proverbial to Taiwan, in particular 
Taipei, in respect to local universal design applications and case studies.  

Localization of Universal Design in Taiwan 

One of the key concerns for the achieving successful learning outcomes for the 
workshop was to develop a clear curriculum methodology. This methodology must not 
only facilitate the instructor’s delivery of the curriculum, but more importantly facilitate 
transcending potential language, cultural and communication barriers within the 
workshop. This was facilitated through the introduction of informational resources, 
activities and programs. The assets were made available to the workshop participants by 
local, national and international design professional organizations, such as the Taiwan 
Design Center (TDC) in San Francisco and through the national office in Taipei. The 
TDC provided valuable information relative to programs and activities promoting 
universal design in Taiwan and through the Asian Universal Design Network. Noteworthy 
resources that were of great benefit to the Workshop were the Universal Design in 
Taiwan Information Catalog; the UD Taipei City Explore Team DVD and visiting the 
Universal Design Simulation Studio at the Taiwan Design Center.  Mr. Yu-Hsiu Yang of 
the TDC Office in San Francisco and Ms. Holly Yu at the Taiwan Design Center 
Headquarters in Taipei, were of tremendous local and international resource. Their 
assistance gave tremendous first-hand learning experience and professional community 
outreach for the students at NTUST. 

Established an on-line “Moodle” class reference source, called “iLearn.”                       
iLearn (http://ilearn.sfsu.edu) is a Learning Management System that SFSU has adopted 
to enhance sharing of online resources, as well as facilitating accessible student 
learning, interactivity and collaboration. This resource gave the NTUST students access 
to the workshop lectures and demonstrations, as well as, examples of previous student 
concept solutions and reference sources that were conducted in a similar SFSU UD 
course. Access to such information was very helpful in providing the opportunity for the 
students to replay lecture information in English at their own pace and comprehension. 

PHASE  I: DISCOVER-OBSERVE-UNDERSTANDING-INTERPRETATION 

The inclusive approach to universal design that was outlined in the workshop, looked 
carefully at how students address universal design methodology and processes in 
conjunction with having to have a clear understanding of the user-environment.    
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Examples of Workshop Activity Modules:

DISCOVER: Activity # 1 “How did we get so much stuff?” (Ice Breaker Group Activity)
a. “Break the Ice” and establish a casual, interactive, positive and energetic  
 tone for the course – in English!  
b. Students form groups of 3 – 4 which helps to introduce students to each other; 

initiate them to working together in a participatory context; as well as helps 
students get used to peer-support in using and speaking English for the workshop. 

c.  Helps students to establish a more rationale understanding, context and  
 significance to the value of first-hand primary research, information gathering, 

analysis and interpretation.  

2. Conduct “Day-in-the-Life” Family Persona Group Scenario exercise: 
1. A trip to Shin Kong Mitsukoshi Life Square shopping mall  
2. A Sightseeing to Yangming Park or National Park Taipei  
3. A trip to the National Palace Museum  
4. A trip to Miramar Entertainment Park 
5. A trip to Taipei Zoo  
6. A trip to Taipei Story House 

(1) UNDERSTANDING is the first and primary stage that we encouraged the 
students to look at to finding the problem, understanding the problem thru 
discovery. We want to compel students to be removed out of their comfort zone. 
We want them to go there, to go beyond their studio, their work place, their 
home, their computer - where design is applied and where it can be most 
beneficial. In this regard we look at trying to orientate the students to universal 
design principles and methodology. We have them look at existing products and 
environments to profile them and analyze them. We have them conduct literature 
reviews, compare market research. We use personas and scenarios to help to 
formulate, develop and simulate user and environmental empathy in facilitating a 
participatory user-centered design approach. 

(2) OBSERVATION is the second stage that we have the students employ after they 
have established a clear understanding of the problem. Observation can be done 
in a variety of manners and approaches such as:   

• artifacts reviews 
• looking at the existing market  
• looking at the user profile 
• site observation 
• user observation 
• interview 
• shadowing 

There are number of different ways and methods that we can engage our students in 
prompting them to explore problems and research that is outside of their comfort zone 
and sphere of influence. The areas that we really like to touch on, which address again 
universal design learning principles are representation, engagement and expression 
done thru participation and documentation.  Once the students have been able to collect 
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and gather all this information thru the compilation of developing a clear understanding 
and observation of the subject matter, they then need to analyze and interpret that data. 
          

(3) INTERPRETING is the third stage which will be translating the research data, 
realizing they are not the experts and they need to be very narrative and 
interpretative and in their own words understand the situation. So developing 
their basis of interest for the project, their project proposal, comparative design 
researching examples, inspiration, branding strategy, how again they are going 
to frame or package this concept in terms of the interpretation, the validation of 
the problem. This can be done also in developing character profiles, user 
profiles, and also to establish what would be the key features or specifications or 
selling points of their design.  

PHASE II: VISUALIZATION - Inclusive Table/Bench Design Concept 

(4) VISUALIZING/REALIZING Once they have established all of these areas, then 
at  that time can they begin to start to visualize, realizing their design idea, their 
design approach through conceptualization and solution development. This is 
where the exploration begins from the visual idealization in modeling. Visual 
brainstorming, initial design sketches, establishing a design guide and frame 
work for their design, looking at potential life cycle assessments in regards to 
material considerations, further development of their concepts in establishing a 
clear design direction but at the same time always addressing user participation.   

(5) EVALUATING & REFINING The design problem solving process that is 
paramount in the engagement, testing and refinement of the design solution. This 
was done through simulations, role playing, and testing with various groups in the 
attempt to discover problems that they could not foresee. This process involved 
engaging potential users or placing the project in the particular environment that 
could best assess the user design experience in a dynamic context.   
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PHASE III: Final Product Design Solution – 

(6) IMPLEMENTATION is the final stage in area number six would be the 
implementation stage: the tangible solution.  

                                               

Post-Workshop Comparative Analysis 

Although the NTUST UD Workshop was only for two weeks, compared to a similar five 
week class conducted at San Francisco State University in the Summer of 2007, the 
final results from the NTUST Workshop proved to be more productive and 
comprehensive. In general more concept sketches, models and final concept solutions 
were presented in a more comprehensive, articulated and resolved manner. What 
makes this preliminary comparative analysis most remarkable and noteworthy, was that 
the design development process conducted by the NTUST students was brilliantly 
articulated and communicated in English, which was the language of instruction of the 
workshop for a Mandarin-speaking Taiwanese student body.  

If there was an advantage, or incentive to be given to the NTUST students, it was the 
concentrated timeframe of the workshop which by default mandated an intensive daily 
focus throughout the two weeks of the project.  As stated earlier in this paper the UD 
Workshop at NTUST had 60 designated contact hours in a 2-week period.  
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Another factor which benefited the NTUST students was that the students were able to 
reference and utilize examples of class materials; student project work and research that 
were generated from the SFSU 2007 UD Summer class and project results. The NTUST 
did find these examples to be very helpful in conveying and articulating the expected 
deliverables. This was of particular significance since the implementing methodologies 
were more unique to Western principles and pedagogy. In addition, the format and 
results were to be completed in English.  There may have also been a higher respect 
and consequent incentive by the students to perform well because the workshop was 
being conducted by an international guest professor. In addition, there were perceived 
expectations of the students from the host university administration and faculty. 

In contrast, the UD Summer Session at SFSU was not as intensive and concentrated as 
NTUST. The students met 4 days a week for 4 hours per day (5:00 – 9:00 PM) for a total 
of 80 hours. However, it also should be noted that the SFSU class session had the 
students working on a preliminary UD project, before starting on the Table/Bench Design 
project, which consumed at least a week and a half from the class session. As a result, 
the students at SFSU had about 56 hours to work on the Table/Bench design project.  

One should note that because the SFSU class was in the evening at the end of the day, 
the student’s attention span and focus was not as attentive as the students at NTUST, 
who were taking the class in the morning at the beginning of the day and for the entire 
day. It should also be noted that is more than likely that many of the SFSU students, 
were either working during the day, or taking another class.  

Asia/U.S Collaborative and Comparison 

 The Design and Industry Department at San Francisco State University had the 
opportunity to host Ms. Machi Sakata from the Japan Patent Office as a Visiting Scholar  
from July 2009 to June 2010. Ms. Sakata, a Design Examiner specializing in Intellectual 
Property and Universal Design, has been involved in Universal Design for about 10 
years in Japan.  As a graduate Master’s degree student in the Department of Design and 
Architecture, Faculty of Engineering at Chiba University, she worked on the development 
of a new guideline/checklist for Universal Design, called the “C-System.” This concept 
was presented at the International Conference for Universal Design, Nov/Dec 2002, 
Yokohama, Japan. As part of Ms. Sakata’s visiting scholar research at SFSU, she 
utilized the “C-System” to analyze and critique the UD Table/Bench Concepts that were 
developed in UD Design Workshops that were conducted in July 2007 at SFSU and 
Summer 2009 at NTUST.  

“C-System”

“C-System” (Chiba University System) is a guideline / checklist in Universal Design, 
which developed by Chiba University in 2002. This guideline / checklist augmented the 
Seven Principles, advocated by R. L. Mace of the Center for Universal Design at North 
Carolina State University. The C-System reassembles the original Seven UD Principles, 
however it incorporated some new viewpoints from perspective derived at Chiba 
University that re-focuses the design development process in Universal Design from 
both the user and the designer’s point of view. It has created a cross-layered matrix 
structure consisting of: Basic Need, (safety, understanding, operation, feature of body); 
Social Need, (economy, environment, learning, communication); Comprehensive Need, 
(affinity, fascination), juxtaposed by an Article, a Body and a Mind Level.  
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A category of analysis that appears to be unique to a Japanese, or Asian perspective 
from the original 7 Principles of Universal Design is the notion of “Comprehensive Need” 
relative to “Affinity” and “Fascination.” At first sight, the terms “Affinity” and “Fascination” 
may appear to be the misinterpretation, or translation of Japanese to English, as these 
words may seem to be too literal, or emotional. But after further thought and discussion 
with my Japanese colleague, Ms. Sakata, I realized that this category and term was 
defined correctly. In fact, it appears to distinguish the manner in which products and 
environments are marketed, or “valued” to consumers in Asia versus consumer 
marketing strategies in the U.S. 

Comprehensive Needs (Affinity and Fascination) 

Upon conducting a comparative analysis between the UD Table/Bench design concepts 
developed between the students at SFSU and NTUST, Ms. Sakata noted that there 
were many examples representing works about Affinity and Fascination showed in 
Taiwan. However, there were very few, if any designs about Affinity and Fascination in 
U.S. student concepts. Affinity and Fascination are emotional needs that are not 
emphasized in the U.S. design development criteria process. People in U.S. tend to be 
focused on function and efficiency more than emotional issue. However, in Asian 
countries, such as Taiwan or Japan, the perceived feeling of customer is very important.  
Affinity is one of the comprehensive/emotional needs that people are feeling not 
separated, disharmony, specialized from others or surroundings. In Asian countries, 
such as Taiwan or Japan, which tends to be more homogenous in its culture and 
diversity than in the U.S., people tend to not want to stand out from others. If people 
have a disability, they do not want others to realize it. That is why Affinity is important in 
Asian countries. 

Fascination is also the comprehensive/emotional need. If the consumer is fascinated 
with the product, then the user will feel a strong connection between product and 
themselves. The user tends to be more enamored with the product, consequently, they 
take better care of the product. In many Asian counties, this feeling between product and 
the user is important in the design development. For example, there are some products 
to entertain people, such as AIBO by Sony, or Tamagocchi by Baidai. “Kansei” 
engineering, which was developed in Japan, is the method for translating feelings and 
impressions into product.  
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In conclusion, further thought and deliberation of the terms, “Affinity and Fascination,” do 
appear to be relevant to the notion of a higher-level of perceived value that has been 
adopted from Maslow’s Hierarchy of Needs of self-actualization; creativity; or beauty. 
Such values can be perceived to be personal and/or subjective. As such, it is a pinnacle 
of aspiration that may distinguish or drive ones individuality and self-esteem. Such a 
value should not be lost, or marginalized in the creation and development of more 
inclusive and appealing universal design products and environments. 
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