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Abstract

The levels of income and employment rates of people with disabilities are often
lower than those without them. An effective way to free disabled people from these
circumstances would be to design proper job accommodation for them. Ordinarily,
physical conditions severely restrict their ability to carry out their work efficiently
unless they have are provided with appropriately designed assistive technology
(AT). However, due to the physical conditions unique to each disabled person,
understanding the requirements of a disabled person is often a challenge to an AT
designer.

The aims of this research were to develop a design model for an empathy tool that
would assist in the process of designing AT for job accommodation, and to explore
the relationship between the use of empathy tools and the improvement of design
elements in job accommodation AT.

The design models employed were developed by analysing interviews with AT
users and examining the results of observations and a literature review. The model
was then used to build an empathy tool to be used in designing job accommodation
AT for a selected subject; the empathy tools were used in a series of assessments
of designer users. The results show that, when compared with tools used in
traditional design briefs, empathy tools can successfully help designers to improve
design elements in terms, respectively, of their understanding of usersé physical
abilities (22 per cent), work requirements (26.6 per cent), ergonomic requirements
(22.8 per cent), and environment characteristics (21.4 per cent). Meanwhile, it is
difficult for the tool to improve upon other design elements, about which one must
learn by gaining design experience.
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Chapter 1

Introduction

1.1 Research Background

Since its development in the 1980s, the concept of user-centred design has been
widely used in the design of many facets of life, including interiors and products.
The concept has successfully helped designers improve their design work, enabling
them to better accommodate the desires of users, especially the elderly. The
design concept can also allow designers of AT to improve the lives of people with

disabilities by enabling the designer to better understand their situations.

This research focused on the user-centred design concept and on AT for job
accommodation. The | at tkeyrfunstions are to help disabled people in their

working environment improve their efficiency and work in comfort.

According to surveys from the World Health Organisation® (WHO 2011), there are
more than one billion people worldwide living with some form of disability. The
surveys define people with disabilities as havingfiany restri cti on or
perform an activity in the manner or within the range considered normal for a

human bWHON1Y7®). A disability can have various causes including disease,

! The Wotd Health Organisation (WHO) is the directing and coordinating body for health within the
United Nations system. It is responsible for providing leadership on global health matters, shaping the
health research agenda, setting norms and standards, articinigtevidencebased policy options,

providing technical support to countries and monitoring and assessing health trends (WHO 2011).



war, traffic accidents, poor living conditions and unprotected work environments

(UN 2011).

If a person has a disability it may mean not only that they have a mental or physical
condition but also that they have difficulties connecting with society, which often
limits their opportunities to apply for work. In most cases, people with disabilities
are on lower incomes than others (Imrie 2006); this is even worse for those without

proper jobs. Equal employment opportunities are therefore vital to them.

Although many governments provide their disabled citizens with financial support
for their daily lives, a host of research has shown that people with disabilities are
the same as other people. They desire more than mere survival; they wish to live
independently, go on holidays and work in jobs where they can perform well and
contribute to society (Bureau of Employment and Vocational Training 2010 and

Clarkson et al. 2003).

However, such aspirations are not taken into account in most workplace situations.
One of the most common reasons for the low employment rate among people with
disabilities is that the working environment is not suitable for people with disabilities
(Chou 2005). Since existing facilities and the working environment are generally
designed for healthy workers, employers are often reluctant to make big changes to

accommodate disabled workers, which may be expensive to implement.

Appropriately managed job accommodation could solve problems between



employers and disabled people. The process of implementing it would involve
evaluating the abilities of the disabled person and analysing any given task and
environment, before using ATs or task adjustments to design appropriate job
accommodation (Chen 1999). Since the job requirements and the abilities of
disabled people would then be matched to each other, any disruption to the

employer would be minimized.

Appropriately designed AT is essential for people with disabilities. It could improve
their ability to access environments designed for able-bodied people, so they can
enjoy everything that others do. AT could also be used in work environments to
improve workplace efficiency, reduce occupational injuries and allow users to enjoy

a comfortable working environment (Bradfield 1992).

However, to design a piece of AT for a particular job accommodation case requires
not only a knowledge of product design but also an understanding of the abilities of
the disabled people, as well as consideration of the job-related tasks and
environment (Chen 2000). Although an experienced AT expert could create a
nearly perfect solution in most cases, the various types of abilities and disabilities
are complicated. In some situations, even an expert cannot ascertain the real

needs of the subject.

Moreover, users often do not know their own real needs. This comes about
because people become accustomed to their current situation, even if that situation

involves problems that must be solved (Leonard and Rayport 1997). And even if



they do know what they want, without the proper training, they do not have the

required knowledge and skills to design and implement a solution.

Because of these difficulties in ascertaining the requirements of people with
disabilities, those users often become dissatisfied with the AT they use. Some

studies indicate that ATs are often abandoned.

This is a terrible situation that could have serious implications: for one thing, an
unwanted piece of ATi s a waste of t he usnegatively affectn ey,
their financial situation. Furthermore, unsuitable AT couldinfactd amage t he us

health and worsen their physical condition (Martin et al. 2008).

The concept of user-centred design could be employed to solve problems in the

design and adoption of AT. The concept requires that the end user6 s nared s
closely considered at every stage of the design process. Throughout the design

process the designer should discern the u s e rrag@irements and use this
knowledge to develop design concepts, checkingthe d esi gndés wijhrtleegr e s s

user at each stage of the prototype until the optimal solution is found.

To understand the user, some companies have developed tools to help their
designers explore the wusability of their products. For instance, the car

manufacturers Ford and Nissan employ a specially designed suit (i.e. an empathy



tool®) to simulate the physical characteristics of elderly people (Clark 2007, Ford
1999 and Rowley 2008), allowing their designers to experience the physical
limitations and difficulties that elderly people live with and that affect them when
they are driving, thus enabling those designers to discover the requirements of

elderly drivers and improve the usability of their car designs for such users.

However, the process of simulation requires an appropriately designed empathy
tool, as an inappropriate one could lead its users astray and render the final
product useless. Guidelines for the empathy tool development process are

therefore essential.

An empathy tool also allows designers to experience the physical feelings of their
target users. Those often complex and multifarious feelings can then be taken into
account at the stage of design concept development, changing the design

decisions made.

The thesis will focus on the development of an empathic tool design model. The
researcher will also use the model to produce an empathy tool that can mimic the
physical disabilities of the target subject. The researcher will then ask participant

designers to use it, which will allow both AT experts and subjects to evaluate it.

The study will also invite designers to participate in the research by wearing the

2 Empathy tool: A simulation device to help its users to gain firgind insights into particular

impairment or disabilities.



empathy tool and designing a set of ATs for a particular job accommodation
pertaining to a target subject. Analysis and discussion will consequently help

discover which design elements will be improved by using the empathy tool.

1.2 Aims and Objectives

1.2.1 Aims

The aims of this research are to develop an empathy tool design model for
designing AT and to discover the relationship between the empathy tool and the

improvement of design elements in AT design.

1.2.2 Objectives

The objectives of the research are:

3 To review the relevant literature in the areas of disability research, AT, job
accommodation and design methodology in order to provide the background to
the research and to gather useful information.

g To investigate the lifestyles and the living and working spaces of people with
disabilities, as well as the ATs they are using, in order to understand what they
need from AT design.

g To examine the user research methods of Taiwanese designers and their
opinions on the empathy tool, in order to determine if it is possible to use
empathy tools in the design industry.

g To use the collected data to develop an empathy tool design model, and to

practice with selected subjects to prove the model6 sfficiency.



g To investigate which design elements are improved through use of the empathy

tool, and to provide suggestions for further research.

1.2.3 Success Criteria

In order to evaluate the achievements of this study, the researcher has stipulated

the following success criteria:

To evaluate an empathy tool design model, the researcher should follow the model
for producing an empathy tool, which should then successfully undergo an
evaluation process that includes assessment by the subject as well as by AT design
experts and the user. The subject and the AT experts should agree that the tool is
capable of simulating the subjectoédsmusddi sabi

be able to state that the tool poses no physical risk and is very easy to use.

To identify areas in which the design could be improved, the researcher should
invite participating designers to produce designs works before and after using the
tool; a ranking system should be constructed to evaluate such improvements, and

AT design experts should be invited to judge them.

1.3 Methodology
1.3.1 Documentary Research

A general literature search related to the subject area was undertaken as outlined

below, with the results being divided into two categories. Firstly, the literature



relating to background information regarding people with disabilities, as well as
design guidelines and user experiences with AT and job accommodation, is
reviewed in Sections 2.2 to 2.4. Secondly, the existing literature on user-centred
design concepts and related design methods is summarised in Section 2.5. This
literature helped the researcher to develop a design guideline for the development

of an empathy tool.

1.3.2 Interviews and Visits

Because of the lack of up to date published material relating to AT users, it was
essential to visit and interview people with disabilities. This helped the researcher
to better understand users @pinions and the current problems regarding AT. In
order to gather opinions on the empathy tool, it was also necessary to conduct
direct interviews with designers. During these visits, it was also possible to observe
the environments in which the ATs were to be used. This enabled the researcher to

discover potential usability problems of the proposed AT.

1.4 Thesis Structure

The researcher first carried out a series of informal visits and discussions with
experienced product designers, people with disabilities and AT experts. The results

helped the researcher to develop a clear research framework.

This research consists of four sections:

1. Designer user research



2. Target user research
3. Empathy tool model development and evaluation

4. Empathy tool assessment.

Chapter 1 is an introduction to the research: its motivation, aims, objectives and
methodology. It also includes a definition of the research area and research

framework.

Chapter 2 is divided into four sections and includes a brief review of the existing
literature. The first of these sections is concerned with research into people with
disabilities, including disability legislation in relevant countries, and an analysis of
the research into the lifestyles and day to day problems of people with disabilities.
The second section is a review of research regarding AT and includes design
guidelines, the selection process and research on existing problems in AT and how
to solve them. The third concerns job accommodation, the process of matching a
subject with an occupation and the guidelines for task adjustment and tool
modification. It also includes research on existing problems faced by people with
disabilities and their employers. The fourth and final section relates to the concept
of user-centred design, information about the concept itself and related design

concepts.

Chapter 3 is divided into two parts, the first concerning designer research and the
second research into users of AT. In the former, formal interviews with product

designers are discussed and analysed. The researcher has learned about design



methods within the design industry, and what designers think about the empathic

design method and the designing of AT.

AT user research is an analysis of observations and interviews with selected people
with disabilities. The researcher has analysed and recorded the characteristics of
their AT and their living and working spaces. Eac h i nt eexperieac& angl 0 s

selection of AT was also analysed.

In Chapter 4, the researcher used the data gathered in the previous two chapters to
develop a design model for job accommodation AT. The goal of the model is to

provide a guideline in production for this specific empathy tool.

Chapter 5 describes how the empathy tool design model was realized. The
researcher initially selected a suitable subject, and then analysed their working
environment, tasks and physical characteristics. A comparison of the differences in
physical ability between able-bodied designers and the subject was drawn and the
results of the comparison were taken into account during the creation of the design
rationales for the empathy tool design. An empathy tool was then developed and

produced in the workshop.

The empathy tool was used in a series of evaluations, the results demonstrating

that it successfully limited the physical abilities of the designer, thereby allowing

them to simulate the actions of the designé subject.

10



Chapter 6 comprises the assessment of the empathy tool designed and evaluated
in Chapter 5. The researcher invited several designers to participate in the
assessment. At each of the several stages they were given a different level of
design brief and asked to design an AT for the subject in his job accommodation.
Three AT experts were then invited to evaluate each design, and the results of the
evaluation were analysed to find out which design elements in the AT design

process could be improved through the use of an empathy tool.

In Chapter 7 the results of previous chapters are analysed and discussed, and the
research limitations are defined. After a conclusion on the s t u dfipdings, some

recommendations for further research are given.

1.5 Related Work

Since Dorothy Leonard and Jeffre$Qpaking Ray |
i nnovation through empat hi c msadhpasthrivedn 199
In the article, the authors appeal to industry to consider the feelings of users as

they design products and services.

In the field of industry, as the elderly population
has increased rapidly in recent decades, so car
manufacturers have started to place an emphasis

on the elderly user market. The vehicle

manufacturer Ford uses an empathy tool called a

Fig1: BT700 (OZLER11)
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Athird age suito, which represents the ph
with. Engineers are encouraged to use the experiences they gain from the suit to
design cars for the elderly driver (Ford 1999). Other vehicle manufacturers such as
Nissan and Toyota also use a similar empathy tool to improve the design of their

cars for the elderly user market (Rowley 2008).

The empathy tool is used not only by vehicle manufacturers, but is also widely used
in various other areas of design work. For instance, the design company Alloy Ltd
uses interviews and empathy tools to simulate various disabilities to understand the
experiences of their users. Alloy Ltd successfully designed the telephone BT 700

for their client, British Telecom (OZLER 2011, The British Design Innovation 2011).

Several design companies have employed empathy tools in their basic design

methods. For instance, the famous international design company IDEO listed the

use of an empathy tool in their | DEO met ho
to prompt empathic understanding for users with disabili t i es or speci al

(IDEO 2003).

In 2000, the Third Age Suit mentioned above in relation to car manufacturers was
developed to help understand the needs of the elderly (the third age). It was
produced by ICE Ergonomics at Loughborough University. Since then, the suit has
been widely used in industry to develop products and services for elderly

customers.
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Many design education institutes have already used empathy tools as a very
important part of their design education and research. For example, the School of
Art and Design at the University of Illinois in Urbana-Champaign invited first year
design students to temporarily experience disabilities by using wheelchairs or other
empathy tools, providing a unique opportunity for those students to experience

physical difficulties they could never have fully imagined (McDonagh et al. 2010).

The nursing students at De Montfort University have also experienced the
difficulties of aging by using an empathy tool in the form of a suit in a role play
wor kshop. This activity took place 1in
lecturer Penny Tremayne n o t eEdnpathyiis one of the most important aspects of
nursing but it can be difficult to teach it to studentsd ( De Mont f or t.
Using empathy tools could be the best method by which to enable students to

consider appropriate treatment for patients.

13
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Chapter 2

Literature Review

2.1 Disability
2.1.1 Definition

The term fpeople with di s a b i | a difierent defaision in different countries,
depending on opinion. The world programme of action by the United Nations®
defines disability as:
‘Any restriction or lack (resulting from an impairment) of ability to
perform an activity in the manner or within the range considered

normal for a human being”(WHO 1976)

This definition focuses on lack of ability. It is broad enough to include almost every
type of disability. In contrast, some regulations place more emphasis on the period
of disability. For instance, the U K éEguality Act 2010 defines a disabled person as:

A person (P) has a disability i

(a) P has a physical or mental impairment, and

(b) the impairment has a substantial and long-term adverse effect on

P's ability to carry out normal day-to-day activities.” (Equality Act 2010)

Some regulations define it by creating a list of every type of disability, which is

® United Nations: Founded in 1945 after World War 11, it is an international organisation whose stated
aims are facilitating cooperation in international law, international security, economic development,

social progress, human rights, and achievementadrld peace.
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clearer to understand. For example, the People with Disabilities Rights Protection
Act of Taiwan 2011 (People with Disabilities Rights Protection Act 2011) defines

disabled people as those...

“.who with the following deviation or loss resulting from physical or
mental impairments, are limited or restricted to be engaged in the
ordinary living activities and participation in the society, and they, after
processes of evaluation & assessment by the committee composed of
professionals from medicine, social work, special education and
employment counseling and evaluation, can be regarded as suffering
one of the following malfunction categories and issued a disability

[dentification:

1. Mental Functions & Structures of the Nervous System,

2. Sensory Functions & Pain2 The Eye, Ear and Related Structures,

3. Functions & Structures ofCinvolved in Voice and Speech;

4. Functions & Structures of COrelated to the Cardiovascular,
Haematological, Immunological and Respirafory Systems,

5. Functions & Structures ofCelated to the Digestive, Metabolic and
Endocrine Systems;

6. Functions & Structures of COrelated to the Genifourinary and
Reproductive Systems,

7. Neuro-musculoskeletal and Movement related Functions &

Structures;
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8. Functions & Related Structures of the Skin.”

In order to comply with the terms of the present study, the researcher decided to
define someone with a disability as a person who has a substantial and long-term
mental or physical impairment and is limited or restricted in their engagement in

ordinary activities and participation in society.

People with disabiliti es.Manyerganidatioesrsuggest! | e d

that when speaking or writing to people with disabilities it is important to put the

person first, bedadudeo et meotdirsedd ect their
dignity. Mor eover, t he words HAperson withc
Anor mal persono, because it i mplies that

(ODEP 2010, Stone and Priestley 1996).

Many factors can result in disabilities. These include:

9 War and the consequences of wars and other forms of violence and
destruction, poverty, hunger, epidemics and major shifts in
population.,

9 A high proportion of overburdened and impoverished families, and
overcrowded and unhealthy housing and living conditions,

9 Populations with a high proportion of illiteracy and little awareness of
basic social services or of health and education measures;

9 An absence of accurate knowledge about disability, its causes,

prevention and treatment; this includes stigma, discrimination and

16



misconceived ideas on disability;

9 Inadequate programmers of primary health care and services,

9 Constraints, including a lack of resources, geographical distance
and physical and social barriers, that make it impossible for many
people to take advantage of available services,

9 The channelling of resources to highly specialised services that are
not relevant to the needs of the majority of people who need help;

9 The absence or weakness of an infrastructure of related services for
social assistance, health, education, vocational ftraining and
placement;

9 Low priority in social and economic development for activities related
to equalisation of opportunities, disability prevention and
rehabilitation,

9 Industrial, agricultural and transportation-related accidents,

9 Natural disaster and earthquake,

9 Pollution of the physical environment;

9 Stress and other psycho-social problems associated with the
transition from a traditional to a modern society;

9 The imprudent use of medication, the misuse of therapeutic
substances and the illicit use of drugs and stimulants;

9 The faulty treatment of injured persons at the time of disaster, which
can be the cause of avoidable disability,

9 Urbanization and population growth and other indirect factors (UN

2011).
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The <condition of a personobs di sabil i
treatment. Unfortunately, up to 80 per cent of people with disabilities live in isolated
rural areas in developing countries where medical treatment is very difficult to

obtain.

Much disability can be prevented or ameliorated by supporting the people affected
with appropriate medical treatment, good sanitation facilities or good living
environments. Strong legislation, such as governments making laws to force
motorcycle riders to wear helmets, thereby reducing the number of disabilities

caused by head injuries, could also prevent the incidence of disability.

Disabilities often have an impact not only on the people directly affected; they also
place family members in difficult situations. Limited family resources, the often
exorbitant cost of medical treatment and job losses could become serious social
problems. The task of reducing the effects of disability is a pressing concern for

every nation (WHO 2011).

2.1.2 Current Situation of People with Disabilities

According to UN statistics the number of people with disabilities is rising constantly.
(UN 2011) An increase in the elderly population, chronic disease and car accidents
often increase the number of sufferers in developed countries. Elsewhere the
problems of war, environmental pollution, natural disasters and poor living

conditions are the main reasons for disability (UN 1983).
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The World Health Survey has shown that countries with a lower average income
often have a higher rate of disability. Areas of low income, poor educational
provision and low employment rates are also related to higher levels of disability

(WHO 2005).

People with disabilities often experience the following disadvantages:

g Poor health: a wealth of evidence suggests that people with disabilities
experience poorer levels of health conditions than the general population. Such
conditions include higher rates of health risk and violence. Moreover, an
inappropriate rehabilitation service can also worsen the physical conditions of

people with disabilities (MOI 2000).

g Lower educational achievements: children with disabilities find it more difficult to
attend school than children without them, and their attendance rate is lower. This
is more obvious in poor countries. The lack of a barrier-free environment and a
suitable specialist educational system are the main reasons for such situation

(Pan 2002).

3 Less economic participation: people with disabilities are much more likely to be
unemployed than those without. In many cases, even though they may be
employed, their salaries are often lower than their unimpaired counterparts in the

same positions (MOI 2007).
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g Higher rates of poverty: people with disabilities experience higher rates of
poverty than non-disabled ones, due mainly to high unemployment rates and the

costs of AT and of medical treatment.

3 Increased dependency and restricted participation: people with disabilities often
rely on their families and society to improve their quality of life. A family with one
or more disabled members often spends fewer hours working than do other
families. In addition, it is often difficult for them to find work if they become

unemployed (Holtick and Radnitz 2001).

2.1.3 Population of People with Disabilities

Disability is an element, in part, of the human condition and almost everyone will
suffer some kind of impairment, in the long or short term, within their lifetime. Those

who live longer will experience further disabilities simply because of ageing.

Accordng t o research by the United Nations i
billion people who live with some form of disability, of whom nearly 200 million
experience consider abl e Thtiedudtds could per cerg ofi n f U
the world population. This number is obviously larger than that found in the
research carried out in the 1 9 7 Owish put the figure at 10 per cent. However, the
report also mentioned that d@isabilitydis a matter of dnore or less§ not a matter of
des or no§ there is no international agreement on definitions and statistical
methods by which to measure disability, so it is difficult to quantify the size of the

wo r | gabled pdpulation (WHO 1981 and 2011).
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2.2 Assistive Technology (AT)
2.2.1 Definition of AT

The U S 6Technology-Related Assistance for Individuals with Disabilities Act of
1988 was the first act to define AT as:

"Technology designed to be utilized in an AT device or AT service”. It
includes "Any item, piece of equipment, or product system, whether
acquired commercially off the shelf, modified, or customized, that is
used fo increase, maintain, or improve functional capabilities of
individuals with disabilities. AT service is directly assisting an individual
with a disability in the selection, acquisition, or use of an AT device.”

(NICHCY 2012, Lahm and Sizemore 2002 and Morse 2000)

AT encompasses devices designed to improve the abilities of people who
experience difficulties in communicating, mobility, learning, working capability and
independence. It could also mean services that help people with disabilities in their

selection, acquisition of and use of ATs.

2.2.2 Classification of AT

There are various ways to classify AT. Some researchers categorise it in terms of
the difficulties it solves, while others do so in terms of its function or level of
complication. In the present study the researcher has classified AT by function, as

follows:

a. Positioning and setting: An AT that supports its user in a particular position.
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Examples include non-slip surfaces on chairs to prevent slipping, and bolsters

that support the user in an upright sitting position.

b. Mobility: Walking canes for people whose mobility is affected by a weak knee
joint are examples of this category, as well as wheelchairs. The latter helps not
only those whose lower limbs are affected, but are also of help to people with

impaired standing or walking capacities in changing location.

c. Sensibility: An AT that can help its user to hear, see or feel. Hearing aids and

special computers that translate normal text to Braille are examples.

d. Communication aid: These facilitate communication. A very simple example is a
blackboard, while a more sophisticated one is a computer-aided communication
board that allows a user to construct and pronounce sentences simply by

touching the screen.

e. Upper limb aid: Prosthetics such as replacement upper limbs are examples of

this category.

f. Self-care aid: These improve independence. Examples include electric feeders to
help users feed themselves, specially designed toilets for users with lower limb
disabilities, and enlarged switches to help users with visual or motor disabilities

to control electrical tools.

22



g. Environment control: These ATs allow mobility-impaired users to control their

environment, as in remote controls for TV, lights and air conditioning.

2.2.3 Design Principles of AT

A piece of AT could be very simple, such as transforming a wooden pole into a
walking cane, or very sophisticated, such as a computer-aided communication
board. However, simple AT does not mean simple design. An inappropriately
designed AT could damage the physical condition of the user (Yeh, 2000). It is

therefore essential to set out the principles for AT design.

Baumgrat et al. suggested that the following principles should be followed when

developing an AT:

1. The u s e renvimnment should be identified, including such elements as the
family, leisure activity type, occupation andtheu s e r 6 s positiorc i a |

2. The u s e tasksand activities should be described.

3. The abilities and skills required in the environment should be evaluated.

4. The difficulties involved in the tasks and the disabilities of the user should be

considered (Baumgrat et al.1982).

Research from Rothstein and Everson suggests that function and environment are
crucial to matching assistive devices with subject needs (Rothstein and Everson
1995). Other research by Wu et al. (2009) advises that in order to choose the right

AT device one mustconsi der t he wuser 06andtski Differeny ,
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movements, environments and tasks will require the relevant development

processes and evaluation methods.

Some research has suggested that parents of younger users would be reluctant to
allow their children to look different to others (Kolar 1996). George and King also
remark that people with disabilities have their own personalities, and therefore their
own preferences concerning the AT that a developer wants to design for them
(Shaari and Suleiman 2009). In this instance, the developer should avoid using the
i mage of 6di sabl ed d&d shauld wsé @esigh techaiques porgived u c t

the AT a more aesthetic feel (George et al. 1997 and King 2001).

The overriding factor in the abandonment of AT is the failure to consider users 0
opinions and preferences when selecting the technology (Peterson and Pree 1996).
The userd spinion should be taken into account at every step of AT development,
and their goals, perceived needs and preferences should be considered. Those in
t he user 6s s otcshoald alse engourage themetam use the AT (Kolatch

2001).

Kintsch and DePaula (2002) suggest that four types of people should be involved in
the adoption of an AT: the user, the caregiver, the AT specialists and the AT device
developers. These should all work together as a team with the goal of developing a

suitable AT for the user. All opinions should be respected and discussed carefully.

Kintsch and DePaula also maintain that successful adoption of AT relies on team
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members having the following characteristics respectively:

9 Users should be willing to integrate the tool into their daily routine. They should
also want to make a change and to try their best to achieve it. They must also be

self-disciplined and have a high tolerance for frustration.

g Caregivers should be able to make the effort required to learn to use and
personalise the AT and support the user in doing so as well. They should also

welcome the changes the use of the tool brings to the social environment.

3 AT specialists should have a wide knowledge of ATs and be strongly motivated to
learn about new technologies. They should have the patience to collaborate with
other team members and be highly sensitive to family values and cultural

differences.

3 AT developers should understand functional limitations and abilities in order to
design AT that is durable, meets usersbdaesthetic preferences and is easy to use,

while remaining highly adaptable.

The AT trial is the most important part of its adoption. It can be determined whether
most ATs are useful or not within just a few days. However, some sophisticated ATs
can take many months to evaluate (Magiera and Goetz 2001). The trial concerns not
only various ATs but also different configurations. Every possibility should be taken

into account until the best result is achieved (Burkhauser et al. 1995)
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All those involved in the adoption of AT should understand that the process is not
simply a one-off affair (Kintsch and DePaula 2002). This is because the condition of
the user may change or the AT may need constant adjustment. Team members
should therefore take pains to cooperate in any changes, both for the user and the

AT.

2.2.4 AT Design Process

Since some AT is very similar to products used in everyday life, but at a higher cost,

Peterson and Perr (1996) suggest a selection process:

1. Find an alternative way to do the task. This may be as simple as a modification

to time or user posture while engaged in the task.

2. Use commercially available products whenever possible. It is usually easier and
cheaper to buy a device that is already commercially available than to purchase

a specially designed AT.

3. Use commonly available products in new ways. People with disabilities often use

their creativity to transform a common household item into usable AT.

4. Modify and adapt a commercially available device already on the market.

Sometimes it is not possible to find a commercially used product that completely

mat c hes t hequirements.rHdwgever, it may then be possible to adjust
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some part of a product or to combine two products to create a new AT.

5. Design and fabricate custom devices as needed. The final and most costly way

to produce an AT is to build it from scratch. However, this is also the simplest

way to do it.

When there is no commercially available product that matches requirements, and

designers do in fact need to design a new AT, Wu (2009) suggests that a specific

procedure for assistive device design would be extremely helpful in the design

process. Wu specifies four steps in this procedure:

1. Understand and specify the context of use: the designer identifies and analyses

all the relevant elements:

a.

User analysis: the designer uses their observation and normative assessment

skills to identifyt he user 6s characteristics.

. Task analysis: the designer uses observation and recording skills to analyse

the user 6s task.
Environment analysis: user mapping or brainstorming skills are used to

analyse the environment.

2. Specify user and organisational requirements: this is in order that the designer

can set the designd goals and objectives. This step consists of:

a.

Identifying design requirements: the designer could use the data gathered

during the previous step to identify the requirements.
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b. Product analysis: usi ng t he u sdentfg sangible and intangible
product features.

c. Design specification: the designer could use SWOT (Strengths, Weaknesses,
Opportunities, and Threats) analysis to specify the design. This analysis is
widely used in marketing research. In recent years some researchers have
also applied it as an AD-SWOT analysis in the healthcare field (Gibis et al.

2001 and Christiansen 2002).

3. Produce concept designs and prototypes: the designer sets out and develops a
final design concept from which a prototype can be produced. The step could be
separated into four further steps:

a. Generate concepts: analytical skills are used to generate a wide range of
design concepts.

b. Concept selection: inappropriate or unachievable design concepts are
eliminated.

c. Present concept: list the selected concepts.

d. Embodiment: embody the design concepts in a prototype.

4. User-based assessment: the user should now be invited to provide their

experience, a process that can be classified into:

a. Evaluation plan: the designer should set a standard operation procedure

(SOP) for the evaluation process, which should take the key achievement of

the AT into account.
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b. Usability evaluation: to execute the evaluation process.
c. User-derived feedback: this is conducted in order to analyse the user 0s

evaluation feedback and use it to refine the prototype.

2.3 Job Accommodation

Once a person has recovered from the accident or disease that caused their
disability and is in a stable condition, a method that could help them reassume a
normal life is to find an appropriate job for them. Although perhaps partially disabled
as regards a particular task, they may still retain capabilities to execute others, just

as if they were not disabled.

To place a person with a disability into an appropriate job is meaningful to society. It
is not only providing someone with the chance to resume a normal life, but also
helps them to live independently, reduce the burden on their family, fulfil their

psychological needs and contribute to society (Chiu 2002).

The US Department of Labour (2011) * defin e s j ob accommodat i
reasonable adjustment to a job or work environment that makes it possible for an
individual with a disability to perform job dutiesd The main tasks of job

accommodation include the improvement of physical accessibility, environmental

* United States Department of Labour: a department of the United States government, responsible to
foster, promote and develop the welfare of the wage earners, job seekers, and retirees of the United
States; improve working conditions; advanagportunities for profitable employment; and assure

work-related benefits and rights.
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changes, work station modification, provision of assistive devices and job

restructuring (Peterson and Perr 1996).

2.3.1 Job Accommodation: the Current Situation

The World Health Survey for 2010 indicated that in 51 selected countries the
employment rates were 52.8 per cent for men with a disability and 19.6 per cent for
women with a one, compared with 64.9 per cent for men and 29.9 per cent for
women without them in the same countries (WHO 2010). Research by the
Organisation for Economic Cooperation and Development (OECD)’ also showed
that in 27 countries the employment rate of people with a disability was just over
half of those of people without one (OECD 2009). Moreover, when employers came
into financial difficulties, disabled workers were often the first to be fired

(O6Donoghus 2010) .

The worldwide trend seems to be that people with a disability are not accepted by
employers, even though governments have set out special regulations to protect

the rights of disabled people.

There are many ways to place a person with a disability in a job, ranging from a
simple modification of working time to the setting up of a sheltered work

environment or arranging help to start a new business (Wang 2002).

® Organisation for Economic Gaperation and Development (OECD): is and international economic
organisation, its mission is to promote policies that will improve the emmic and social welbeing of

people around the world.
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Many governments use regulations to set quotas for people with disabilities.
Companies or organisations who do not hire the requisite number of employees

who have a disability are fined.

Governments or organisations could also make vocational training programmes
available for people with disabilities. This could involve evaluating their abilities and
discovering what kind of jobs they want to do, before teaching them working skills
and showing them how to live independently. This would also allow them to more

easily find a job.

People with some types of disability are not able to work in a normal environment,
or with people without disabilities. In these instances, sheltered work could provide
them with specially designed environments or special tutors, which could allow

them more time to learn life and work skills.

In some cases, if disabled already has the ability to be financially self-sufficient,
government or private organisations could assist them with business start up cash,

or help them modify their work environment according to their special requirements.

Since people with disabilities often lack the ability to travel to a given workplace
during normal working hours, many of them work at home. This has many
advantages for people with disabilities, allowing them to enjoy flexible working
hours and environments, as well as enabling them to take care of their families

while earning incomes. This has been happening in rural areas and countries with
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predominantly agricultural economies to a significant extent for a long time. In
addition, the Internet has allowed many industrial cities to develop new methods for

people with disabilities to work at home (Chou 2005).

Peterson & Perr (1996) specify five types of job accommodation that are normally

used in industry:

3 Physical accessibility: This helps people with disabilities improve their mobility,
which can help them travel to work and allow them to stay in touch with others

more easily.

g Environmental change: Barrier-free work environments are essential to people
with disabilities. Many countries have already made regulations that require

employers to ensure such environments for all their employees.

3 Workstation modification: Since ordinary workstations may not be suitable for

people with disabilities, they must often be modified to meet their special needs.

3 Provision of assistive devices: People with disabilities often needs these devices
to assist them in their work. Assistive devices allow them to enjoy an efficient
and comfortable work experience, and can prevent further deterioration of a

di sabled personds physical condition

g Job restructuring: In many job accommodation cases, the person with a disability

often needs more flexible working time to maintain their condition. Some people
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with disabilities can only do part of a task all of which can be performed by
people without disabilities, or they may require the implementation of different
work processes to perform such tasks. Employers must therefore restructure

work times or processes to match the requirements of disabled people.

2.3.2 The Process of Job Accommodation

There is a process for successfully accommodating jobs to the requirements of

disabled people, the details of this process are:

1. Defining the problem: this falls into two parts
a. evaluating the person with the disability, including their mental and physical
abilities and what kind of job they could do
b. analysing the job - what is its main constituent and its basic requirements, and

what stage could present a disabled person with difficulties.

2. Job modification: as a result of the first step the job could be modified to be
suitable for the person by changing the working time or adjusting the work
process.

3. Change job: if, however, the job cannot be undertaken by a person with a
disability, that person may need to move to a new job that is more suitable for

their physical condition and working ability.

4. Facilities adjustment: some job accommodation may require an adjustment to
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the facilities, such as the creation of a barrier-free work environment and the

adjustment of the workstation to meet the special requirements of the person.

. Employ AT: a person with a disability often needs AT to improve their work
efficiency and make them feel comfortable during their working hours. The job
accommodation designer could employ an AT that is already on the market or
they could modify such a pre-existing piece of AT to meet the special

requirements of the disabled person (Hsu 2005).

. Develop a new AT: some special requirements cannot be easily resolved and it
may not be easy to find a suitable AT in the market. Therefore, the designer
must develop a specially designed AT to cater for the special requirements of the

person with the disability.

. Review and redefine: before the person with a disability finally obtains their
position, the job modification or AT must be evaluated by the designer, the
person with the disability, the employer and every person concerned with the job
accommodation. The goal of evaluation is to discover the efficiency of the
accommodation. If it is not possible to improve that accommodation, the original

problem must be redefined.

. Follow up: a job accommodation case does not end when the person with a

disability starts their employment. Be c au s e t h eperspralr conalitionss

often change constantly during their working life, the accommodation needs a

34



long term follow up to discover if any difficulty could be alleviated by job

accommodation and AT (Barbara 1998).

2.3.3 Principles of Job Accommodation

A successful job accommodation also relies on certain principles, which have been

discussed in many studies.

Peterson and Pree (1996) suggest that in order to determine the appropriate
accommodation for a qualified person with disabilities, certain fundamental
principles should be followed:

1 Form a partnership between the employer and the disabled individual.

f Focus on t he ies datonithddisaliliy.s abi | it

1 Individualise the solutions.

Keep it simple.

Apply the least invasive approach.

Adopt a holistic approach.

Consider the preferences of the individual with the disability.

= =4 =4 -4 -2

Whenever possible, have the person try out a particular device before

purchasing it.

As with the principles of adopting AT, researchers also suggest that job

accommodation should not end at any given time. It requires many years of

constant adjustment to ensure the accommodation fits the person (Huebner 2000).
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The adoption of AT for the purpose of job accommodation should proceed

according to the following principles:

g Detailed evaluation: This includes personal issues about the physical and mental
condition, sensation, abilities and disabilities of the person in question. It also
includes social issues, including social support; economic issues concerning the
empl o puwgehtsh e af f e c tfieamciapcendittonsra@dthe affordability
of the required AT; and finally environmental issues regarding a barrier-free work

space and coll eagues6 attitudes (Ci 2002)

g Essential elements of the job: This includes the work abilities, knowledge and
physical conditions necessary for the job to be completed (Hendricks and Hirsh

1991 and USDOJ 2002).

3 AT: The usability of the AT that will be used in the job accommodation.

g Training and review: Some ATs used in the workplace require essential training

and a constant review of the performance of the accommodation (Jang 1998

and Feyen et al. 2000).

2.4 Existing Design Solutions
2.4.1 User-Centred Design

User-centred design is a philosophy developed in the 1990s. The International
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Organisation for Standardization® (ISO), t he wor |l dés | argest dev
of international standards, founded the ISO 13407 human-centred design
processes for interactive systems in 1999. Although the standard restrict the
Ainteract itovadh coyndbti mmd i on of hardware and s
receive input from, and communicate output to, a human user in order to support
his or her per f dahempradua @esign fndustry has emiployed it as

one of their design principles for many years.

The standard gives four rationales for adopting a human-centred design process:

a) It is easy to understand and use.

b) It improves user satisfaction and reduces discomfort and stress.

c) It improves the productivity of users and the operational efficiency of
organisations.

d) It improves product quality, appeals to users and can provide competitive

advantage.

The standard has characterised several principles for human-centred design, which

include:

g The active involvement of the user and a clear understanding of the user and
task requirements.

3 An appropriate allocation of function between users and technology.

SLyGSNYyFGA2yFt hNEFyAaldA2y F2NJ {dFyRFNRATIGAZY 6

publisher of international standards.

37



g The iteration of design solutions.

g Multi-disciplinary design (ISO 1999).

The spirit of the principles is that the userd seeds must be involved in the design
process, their requirements and tasks must be fully understood and a wide range of

design methods must also be taken into consideration.

To achieve the rationales, the standard also provides a user-centred design

process. The relationship between these six steps is described in Fig.2.

Identify need for
human-centred
design

N

Underskand and

specify the context
/ of use \

System satisfies
specified

user and organizational

reguitements

\ Produce /

design
solutions

Specify the user and
organizational
requirements

Evaluate designs
against requirements

Fig2: TheProess of UseilCentredDesign (1ISC999)

The process starts by identifying the need for human-centred design. Information
regarding both the individual and the organisation should be collected at this step.
The process must also identify every procedure for the succeeding steps, the skills
and viewpoints of the individuals and the organisation responsible for the activities,
the collection method for feedback documentation of all effective procedures,

appropriate milestones in the overall design and development process, and suitable
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timescales for each procedure.

The second step is to understand and specify the context of use, and its result
should be a description of the relevant user, task and environment characteristics

that identify the aspects that will have an important impact on the system design.

The next step is to use this description to specify the userd and the organisationd s
requirements. Objectives should set by making appropriate trade-offs between the
various requirements. The process can then enter the product design stage. The
solution will involve activities such as using existing knowledge to develop design
proposals, the use of simulations, models and mock-ups to make the design
solutions more vivid, the presentation of design solutions to users, allowing them to

simulate tasks, and the collection of feedback.

The essential step in human-centred design should take place at every step of the
systemd <ycle. It provides feedback from users in order to improve the design,
understands what individuals have been able to accomplish by using the solution,

and provides the opportunity to monitor the long-term use of the system.

The results of the evaluation can help decide the next step of the activity. If the
results have satisfied the specified user and fulfilled organisational requirements,
the design could be implemented long-term monitoring by the design staff begun.
However, if the design has not proved satisfactory, the designer should go back a

step to understand and specify the context in which the design is being used, re-
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thinking the real requirements of the user and the organisation.

2.4.2 Inclusive Design

Every design decision has a potential target user; inclusive design is concerned
with enlarging the user group by understanding the u s e cafabilities, needs and

aspirations.

There are many definitions of inclusive design. One of the most popular is that of

the British Standards Institute’i n 2005. |1t def i n&medasignoof usi v
mainstream products and/or services that are accessible to, and usable by as many

people as reasonably possible € wi t hout t he need for s p
specialised design. 6 ( BSI 2005) .

The Inclusive design toolkit website, which was designed by Cambridge University
(Clockson 2007), supports a framework for how to execute an inclusive design. The

toolkit suggests that the designer should start with four fundamental questions

(Fig.3):

1. What are the needs?

2. How can the needs be met?

3. How well are the needs met?

4. What should we do next?

" British Standards Institute (BSI): founded in 1901, as the Begiing Standard committee, main
areas of activity are: development of private, national and international standards; assessment and
certification of management systems and medical devices; testing and certification of products and

services provision of geernance, risk and compliance solutions; training services.
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through the successive cycles of
and

exploration, creation,

evaluation; they are guided by
project management, which should
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concept development to the next

stage in each process.

To execute an inclusive design, the
toolkit also offers advice regarding

the principles for the generation of

What should
we do next?

o >
(3 e
wely are the need®

Evaluate

Fig3: FourFundamentalQuestionsRelating

to InclusiveDesign (ckson et al2007)

inclusive concepts. Those principles are:

1. Repeat to refine. A successful cycle of exploration, creation and evaluation

should generate a clear understanding of the needs of all parties involved, and

generate better solutions using stronger evidence to meet those needs.

2. Test early and test often. A product should be tested as early as possible to allow

the designer to discover any critical problems and make necessary changes.

3. Strive for simplicity. Keep the design product simple.

4. It is normal to be different. To want to do different things in different ways is

simply a reflection of the variety of viewpoints that any group of people would

exhibit.

5. Consider the whole user journey.
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6. Detail matters. Dig deeper to discover the things that users really do, really want,
and really need.

7. More than just users. Consider the needs not just of users, but of all the people
in their environment.

8. Challenge assumptions. List them and discover their associated problems.

9. Let ideas breathe. Keep an open mind.

10. Prove it. Complement opinions with evidence.

11. Wear different hats. Be creative, be critical and know when to switch positions.

The structure can be divided into four parts: management, exploration, creation,
and evaluation (Fig.4). The processes start with management: the designer should
review progress and plan the following stages, collect common understanding and
build a business case to refine the product goals. The management phase also

controls the other three parts at every stage.

Exploration is aimed at understanding the user and stakeholder in order to discover
the f o r meeal deeds. Creation combines simulation, concept development and

the construction of prototypes.

The final step is evaluation, in which all concepts and needs are summarised and

the product tested by the target users and experts. The results are recorded and

presented as evidence, according to which the leading concept is chosen.
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2.4.3 Universal Design (UD)

The purpose of the UD concept is for the design of all products and their
environments to be aesthetically pleasing, and to be usable to everyone regardless
of their physical condition. The idea was developed in the 20™ century from the
barrier-free concept. Today, it has been employed in many industries and has

become a great market success.

The Centre for UD® at NC State University defines UD as:

firhe design of products and environments to be usable by all people, to the

® Centre for Universal Design: an initiative bf2 NI K/ F NB f A y | ColfedelofD&igr ity A §S N& A
conducs original research on usability, dseminates information on Ulind provides training and

technical assistance to the public, business, student, educaturd government organisations.
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greatest extent possible, without the need for adaptation or specialized
designé .The intent of UD is to simplify life for everyone by making products,
communications, and the built environment more usable by as many people as
possible at little or no extra cost. UD also benefits people of all ages and abilities.0

(NC State University 1997).
In 1997 the Centre for UD first formally proposed the seven concepts of UD
principles. Theyi ncl uded t he i dAM & 00¢f f DthesEligdgenr fl foyoor ar

Al nclusive Designo

The seven principles of UD are:

=

Equitable use: The design is useful and marketable to people with diverse

abilities.

2. Flexibility in use: The design accommodates a wide range of individual
preferences and abilities.

3. Simple and intuitive use: Use of the design is easy to understand, regardless of
the user 6s experi enc e llsokcarrenydorcentgationlevela n g u a g

4. Perceptible information: The design communicates the necessary information
effectively to the wuser, regardl ess of a
abilities.

5. Tolerance for error: The design minimises hazards and the adverse

consequences of accidental or unintended actions.

6. Low physical effort: The design can be used efficiently and comfortably and with

44



a minimum of fatigue.
7. Size and space for approach and use: Appropriate size and space is provided for
approach, reach manipulation and use regardless of a u s e bodyssize, posture

or mobility (Centre for UD 1997).

2.4.4 Empathic Design

Empathic design is a user-centred design approach that takest he wuser 6s f e
toward a product into account (McDonagh et al. 2010); the goal of empathic design
is to identify customersérequirements, including those that customers themselves

have not realised.

As Leonardo and Rayport put it in their seminal publication Spark Innovation
Through Empathic Design: iCust omer s are so accustomed
that they do not think to ask for a new solution i even if they have real needs that
coud be addressedo (Leonardo and Rayport 1
often use only their own knowledge to design products, regardless of the real

needs of the customers.
Even if some users have discovered problems relating to a product, they lack the
design knowledge to change matters. It is also difficult for them to communicate

with the product manufacturers.

When developing a new product, empathic design provides a good method for

allowing designers to understand their users and discover potential problems
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before the product enters the market (Froukje and Merlijn 2009).

In the traditionald e si gn process, design quality
experience. The empathic design method on the other hand invites the user to
become a co-designer, participating and ultimately partnering the designer
(Sanders and Danvavate 1999). In order to gain a better empathic understanding,

the feeling of the designers is also involved in design development.

The empathic methods work best as a concept search (Kolatch et al. 2003), which
is the stage before the concept design. Concept search and concept design are

both essential activities at the fuzzy front end of a design.

Good empathic practice relies on observational skills (Koskinen et al. 2003). The
designer must observe users using the product, and employ recording devices to
capture and analyse the data, which the designer should then use to brainstorm a

solution and develop a prototype for a possible solution.

2.4.5 Third Age Suit

Due to the fact that the physical conditions of elderly people are very different to
those of the designers, the latter often find it difficult to understand the elderly users
of their products. However, with an increasing number of elderly people in most
developed countries, the marketplace they constitute has become more prominent
and lucrative for product manufacturers. Therefore, companies have started to ask

their designers to design for this market.
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Fig5: TheThird Age Quit (BBC2004)

Literature research can support anthropometric measurement data for designers,
but the feelings that affect elderly people are difficult to discern. A good method for
allowing designers to do just this is to let them experience the physical limitations of

elderly people, so they can understand their feelings (Burns et al. 1999).

A third age suit is an outfit Awhich makes
is used to simulate the physical and visual conditions of people aged over 55,
allowing designers to experience the limitations of elderly people (Hitchcock et al.
2000). It was first developed by Loughborough University in the UK. The Ford
motor company gave it to their engineers and designers to help them understand

elderly people, enabling them to design cars suitable to the elderly market.

According to research, on average elderly people lose 25 per cent of their muscle
strength compared to when they were young (Hitchcock et al. 2000). The suit
mimics this condition by using clothes and a plastic board to bend the body and
limbs of the user to simulate the physical limitations of elderly people, as well as

coloured glasses to mimic their diminished visual capacity.
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The suit has been a great success. Many companies have now started using
similar equipment to help their designers obtain a better understanding of elderly
people. For instance, the car manufacturers Toyota and Nissan and the
transportation company Virgin have all used the suit to help with the design of their

products (Rowley 2008).

However, the suit still has its limitations. For example, the effects of pain cannot be
simulated. Hearing or balance difficulties are also not considered, nor are breathing
difficulties. The timescale relating to ageing or loss of mobility, vision, and hearing is
not taken into account either, nor are psychological aspects such as frustration,
helplessness, loss of independence and self-esteem, which can only be imagined

by the s u i used (Mobilistrictor 2007).

2.5 Summary

The present researcher has concluded from the literature review that the population
of people with disabilities is very large, and its distribution is worldwide.
Furthermore, although medical treatment could prevent some disability, in many
cases people find it extremely difficult to avoid becoming disabled. Poor economic
conditions and lower education levels are very common in families containing
disabled people. Therefore, when designing AT, the designer should consider its

price: AT must affordable as well as easy to use.

Successful adoption of AT depends on understanding t h e user 6s
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disabilities, living environment, and lifestyle. If these aspects are ignored, the AT
will be deemed unsuitable and will be abandoned after a very short period, wasting

money and perhaps, where the AT is inappropriate, causing physical harm.

Job accommodation could help people with disabilities escape from poor economic
conditions and live independently. Empathy tools could, as part of that process, be
used to develop AT, which could improve the u s e wabksefficiency. Desitagshher s 6

analyses and design knowledge could improve the AT design.

Empathy tools have been widely used in many industries and in research; some of
them have successfully allowed the user to feel what the target subject feels. In this
chapter the researcher has reviewed the most famous empathy tool -- the Third
Age Suit, which uses a special suit to make users feel they are losing muscle
strength and vision, allowing the user to understand the difficulties experienced by

elderly people.

However, the level of disability and difficulty the Third Age Suit simulates is
determined by statistical average data, which contravenes the principle of job
accommodation and AT design, as every design should be customised for an

individual user.

Much research into empathy tools also has similar problems; it simply assumes that

a given subject has a particular disability, then uses statistical data to mimic the

symptoms so as to produce the empathy tool. They then ask participants,
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designers or students to wear the tool and measure the differences.

However, the reality is that every disabled person has their own unique level of
disability, and that sufferers often have more than one disability. This presents a
very different situation from most empathy tool research. Moreover, without a
particular subject, researchers can only use their imaginations to evaluate the
success of the empathy tool. If that imagination is wrong, then so will their results

be.
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Chapter 3

Pilot Surveys

3.1 Introduction

The user-centred and empathic design concepts have been developed in the
product design industry for many decades and have successfully satisfied their
customers. They has also been introduced into Taiwan in recent decades and many
books about them have been translated from other languages, allowing designers

to understand and implement them.

The present researcher has worked in the design field in Taiwan for many years. In
his experience, although the concepts were introduced to Taiwan some time ago,
they have not been widely used in the design field. Designers in Taiwan are still
using their personal knowledge and skills to design commercial products as well as

AT for customers.

The goal of this chapter is to discover product designersdopinions on user-centred
and empathic design. Questions were asked of them, such as: iWhat do you think
of user-centred design and empathic design concepts?0 fHow do you use them to
understand your users?0a n dWhyiare you not using them?0 The analysis of the
answers enabled the researcher to understand the design industry in Taiwan and

how to promote design concepts to designers.

The product design industry was introduced
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mature in 1985 (Wong and Lin 2008). The Taiwanese government has supported
the industry strongly. It has become a very popular occupation nationally; many of

the younger generation want to become product designers.

According to statistics sourced from Taiwand Ministry of Culture (2010), there were
2,470 design companies in Taiwan, which together contributed £155 million to the

economy (Ministry of Culture Taiwan 2010).

In the past, a large number of Taiwanese companies undertook work in the original
equipment manufacturing (OEM) business. In so doing, these companies have
employed effective techniques and cheap labour for manufacturing products.
Western companies often sent their orders and design instructions to Taiwan for
Tai wanese companies t o produce t hese We s

decades ago, this was a very common business practice.

However, the situation has changed in recent years due to the development of
design education in Taiwan, combined with the fact that China has overtaken
Taiwan in this kind of manufacturing. Consequently, many Taiwanese companies
have had to transform themselves to become original design manufacturers
(ODM)®. Now, these Taiwanese companies not only manufacture but also create
designs for their clients. This combination of design work and manufacturing

techniques is a very good one for their clients because the manufacturers often

o Original Design Manufacturer (ODM: company which designs and producpsoducts branded by

another company
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own the newest techniques and expertise relating to manufacturing products. They
are able to use these techniques and knowledge to design brand new products for
their clients, something their competitors cannot do. Thus, they are able to achieve

a unique selling point in the market.

Moreover, some Taiwanese brands have now become famous market names. For
example, the mobile phone company HTC has become one of largest sellers of
smart phones in the world. Computer companies ACER and ASUS introduced their
smal | | apt op f@not edoballyk Thé bicycte companya Giemtuhas
become the standard for high quality sports cycles. These success stories have

bolstered the confidence of Taiwanese designers.

The types of industry that the majority of Taiwanese companies work in means that
most designers are good at designing consumer electronics, such as PCs, mobile
phones and digital cameras. But since these companies are mostly based in OEM
industries, their designers concentrate on making products with increased
functionality than on improving usability. Moreover, they are better at improving
existing product designs than generating new design concepts, this lack of

originality being a weakness of the Taiwanese design industry.

The aim of the present survey is to discover the methods used by designers to

understand their end users, as well as their opinions about empathic design, and

whether they would use such design methods in their design work.
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The survey uses the following procedure:

1. To review the relevant literature about user research.

2. To identify the most commonly used research methods employed by designers.

3. To ascertain the opinions of Taiwanese designers about empathic design.

4. To identify the reasons for not using the empathic design method.

5. To discover the possible ways of applying the empathic design method to
designers.

6. To draw conclusions and make recommendations for future research into the

empathic design method.

3.2 Pilot Survey for Designers

The research took place in Taiwan and the researcher set conditions for the

selection of interviewees, the criteria for which were:

3 The candidate should work in Taiwan as a product designer.

3 They should have at least two yearséwork experience, so as to make them
aware of the real situation in Taiwanese design companies.

39 They should be aged between 25 and 35. Taiwanese designers mostly start work
after they have graduated from university, meaning that they are about 23 years
old. Adding on two years of work experience means that the age range had to

start from 25.
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The researcher looked for interviewees among communities of designers in Taiwan
and posted the information on websites to encourage designers to participate in the

research.

3.2.1 Survey

The interviews took place in 2009. 12 designers were selected and agreed to
participate. The range of their design experience varied from two to six years. Most
of the interviewees were consumer electronic product designers, two of them were
shoe designers, and one was an interior designer. However, all of them could be

classified as product designers.

The researcher visited the interviewees in their work place or met them at coffee
shops. He made audio recordings of the interviews and transcribed them for
analysis. The interviews were semi-structured, which allowed the interviewees to

express their opinions freely.

The questionnaire included three sections. The first contained personal information
about age, education, work experience and current occupation. The second asked
about the design process and user research methods the interviewees used. The
third sought their opinions of empathic design and how Taiwanese designers could

be encouraged to use this method. The questions are:

Q1. What type of design education did you receive? How long was it?

Q2. Since graduating from the design education system, what type of design
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company have you worked for?

Q3. What type of design work are you working on currently?

Q4. Please explain the design work process you normally follow in your daily work.

Q5. When you need to search for new product information, how do you select your
research method?

Q6. When you need to research your end users, how do you select your user
research method?

Q7. Do you know a desi-Gantcroamd epé¢sicand 2 dWHh
think about it?

Q8. Do you know a user research tool call e
about it?

Q9. Do you think the empathy tool could help designers to understand their users?

Q10. According to your experience, how could Taiwanese designers be encouraged

to use this method?

3.2.2 Results Analysis

In the table below the researcher presents extracts of significance from the
interviews, and has combined these with their personal information to try to

determine the relationship between each designer and their opinion.
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Tablel: Important Sentences from thelnterviews

Interviewee

Years  of
experience

Design
area

Quote

A

3 years

Shoe
design

3 The shoe industry has its size list. We just follow the list to
make our design.
3 Empathic design may take too much time.

5 years

Interior
design

3 We are undertaking customized interior designs; the client
tells us what they want.

3 Some clients have special requirements. We go to his
original living space to observe the original design and make
improvements.

3 The concept (of empathic design) is very interesting, but
normally we wouldnét have ti

6.5 years

Product
design

3 The structure of our customers is very similar to [that of] our
designer s, so our designer
needs are.

3 If the users are too different to our designers, we will
conduct some interviews, so users can tell us what they
want.

3 The electric consumer products of each company are very
similar; we do not want to be too different from other
competitors, which is the safest way to design.

3 Normally, we do not have time to do much user research.

2.5 years

Product
design

3 Our users are very similar to our designers, so we can just
undertake the user research in our team.

3 We take more time to observe our competitors than to
understand our user.

3 | do not think my boss would allow us to take time to do this
kind of user research

5 years

Product
design

3 The designe r éxperience is very important, more so than
user research.

3 | often go to the market to observe how users use our
products; | think this kind of observation can help me to
improve my design knowledge.

3 | have heard of this kind of research; | think it is interesting
and am willing to try it.

2.5 years

Shoe
design

3 We follow standard sizes to make our shoes.
g | am not designing shoes with any special function, so | care

more about fashion than user requirements.
3 Normally we do not have time to do this kind of research.

6 years

Product
design

3 Normally we test our products by ourselves, as our
designers are very similar to our target users.

g If we get time to do more research, we will go to the market
to observe our users, and sometimes we will conduct some
interviews.

3 The empathic design method may take up too much time in
the design process; | think it is better to use the method in
designer training than use it in a special design case.

6 years

Product
design

3 Our user is the general public. | think our designers also
belong to the general public, and they understand
themselves, so they could design the products for
themselves.

3 If we need to design for people with special needs, we will
take the time to interview the user, and his opinions will be
considered in the design process.

3 | think the empathic design method could help our designers
understand more about the users, but | am afraid it is very
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difficult to reserve time for this kind of user research in

Taiwan.
| 2.5 years Product | 9 The Internet could support us with information, such as
design competitor information, and the newest design concept and
style; It also helps me to know what it is that users want.
3 My job just fulfils the c | i erequesét,sso | do not need to do

user research in my design work.

3 The design method is new to me, and it is interesting; if the
design work required me to do user research, | would try to
use the method.

J 3 years Product | 9 Most of my design information is collected from the Internet.

design | s Our company often foll ows t
so we do not do user research normally.

3 The design method is good, but | do not think our team
leader will let us do it.

K 5 years Product | 9 | think our designers could generate ideas from their work

design experience. They are also our target group, so they could
understand themselves.

3 If they do not understand the user, they will go to the market
to perform user observation.

3 To do more user research is good for the designers, but the
limitations of budget and time are often the biggest problem.

L 3 years Product | 9 Electric consumer product designs are often very similar to

design each other, even if they are from different companies; so
user research is less important in the industry.

3 Sometimes we have new product needs to provide designs
for, and observation and interviews are enough to allow our
designers to understand their users.

3 The design method may allow designers to discover new
design concepts from experience, but it is difficult to make
time for a particular design case.

3 | think that if a company uses it in training, progress will be
better.

The researcher listed every user research method mentioned by the interviewees
and, sorting according to their amount of work experience, tried to discern the most
popular user research method in Taiwan. The relationship between design work

experience and the methods they used was also investigated.

There were four methods mentioned by the interviewees: user interview, user
observation, competitor product observation and market observation. The most
popular method was competitor product observation. 10 of the 12 designers used it
to gather information on their users.

product information and analysed the products to discover the flow of the user
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requirements. They believed that understanding that flow would enable them to

identify their customers6 pr ef er ences, t hprofientasginsi ncr easi n

However, designers who use this method can only ever be followers in the market.
It is difficult to generate new design concepts just by obser vi ng compe
products. The reasons given by so many interviewees for adopting this method
werethatii t i s the cheapest and saf esthatiwtatye t o
competitors have already done their user research, so we do not need to spend our

budget on ito.

Most companies in Taiwan are involved in OEM or ODM. The former firms
manufacture products according to the instructions they have received from their
clients, so their ability to design products is not essential. Although some
companies have developed an ODM business style, they tend to provide their
clients with a fAme t o padses [essarnket tisk w st g n

companies and their clients.

The second most popular method was user interview and user observation, each of
which was mentioned by five designers. These methods are very common in the
design industry. Designers interview or observe their end users directly, analyse the
results and find out the problems inherent in their products. When designers try to
use these methods to discover their users6 p r e f ,@he ahility t seveal the real

meaning of sentences and activities is the key to a successful user research.
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Only three designers used market observation to do their user research. They
preferred to go to the market to see what users do when they choose products, so

they can design goods that would inspire users to purchase them at first contact.

No interviewee used questionnaire, focus group, contextual inquiry, or cultural
probe methods to do their user research. Some indicated that a questionnaire
survey needed a long time to perform, which they felt posed great difficulties in
design work. Many of them also saw themselves as being very similar to their end
users, so small group meetings in their design teams would play the same role as
focus groups. Most of them had never heard of, much less used, contextual
inquiries and cultural probes, and when the researcher introduced these methods
to them, they felt that they would be too complicated to apply to actual conditions in

the design industry.

3.2.3 Discussion

1. User experience

The interviewees could be divided into two groups: young designers who had less
than five years design experience and senior designers who had more than five.
Comparing the two groups, it was possible to discover the difference between
young and senior designers and their respective preferred user research methods.
Table 2 shows that senior designers used more methods to discover their usersé
preferences than did young designers. User interviews and observation were
widely used by the senior designers, whereas the young ones tended to follow their

competitors.
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Table2: The Relationship betweenDesignExperience andJser ResearchMethods

Designer F | D A J L B E K G H (0]
Design work experience 2 2 25 |3 & & ® ® 5 6 6 6.5
User Interview n n u u n
User Observation n n n n u

Competitor product observation n n n n n n n n n n
Market observation n n n

The reasons for the differences could be that senior designers spend more time
setting up their concepts in the design process rather than executing their design
work, whereas young designers spend more time doing detailed design work than
deciding on the direction their concepts will take. User research was often executed
at the fuzzy front end of the design process, so that young designers rarely had the

chance to join the research.

2. User-centred design

The researcher also asked the interviewees their opinions of user-centred design
as he would like to use it in his subsequent research, and opinions from the
industry were therefore essential. All of the interviewees agreed that the user-
centred design concept could be very important to the design industry in the future.
They believed the concept could help them develop new products that better

fulfiled theiru s er s® needs.

However, when asked how user-centred design could be implemented in their daily

design work, four of them (C, D, G, H) felt that the characters of their designers
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were very similar to those of their end users. Consequently, they could just carry
out user research on themselves, which is very different to the spirit of the user-
centred design approach. Two of the interviewees (A and F) were shoe designers,
and believed they could just use standard sizes to make every kind of shoe.
Another two (E and K) believed that design experience is the most important

element of a successful design.

Six interviewees, who worked as electric consumer product designers, had similar
opinions about the industry. They thought the products they designed were very
similar, and they could use their experience to design a new product, or just follow

market trends to design a ccopycatoproduct.

In general, most of the interviewees agreed with the concept of user-centred design,
and believed it could help them understand their users. However, the real situation
is another story. The designers did not fully understand the spirit of the concept.
They thought that because they were similar to the end user, they could function as
proxies for them and use their own experiences to design products. Since
designers usually have more knowledge about products and materials than the end

user, their respective experiences could actually diverge significantly.

3. Empathic design
The researcher also asked the interviewees about empathic design. Since most
designers in Taiwan have never heard of it, the researcher presented a short

introduction as an example before asking them for their opinion of the concept.
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Seven of the interviewees were interested by the concept and method, and were
willing to try it. They thought it could give them the chance to become users, and
bring some new ideas to their designs. Five, on the other hand, thought that the
personal characteristics of their designers were very similar to those of their users,
making it unnecessary to simulatet h e | activities.rSenge of them believed that

experience and personal talent were more important than research.

They were then asked whether, if they were designing products for people with
disabilities, they thought the method would be helpful? All agreed that it would be
very useful to aid designers in understanding the differences between them and
people with disabilities. If they had the chance to design for such a person, they

would do so.

However, ten of them indicated that their design work entailed great time pressures,
making it impossible for them to carry out user research. Moreover, some of them
believed their team leaders would not allow them to spend time to perform this kind
of activity, as timeframes and budgets are often the most important concerns when

promoting a design method.

When discussing the problems entailed in promoting the empathic design concept,
the predominance of the OEM and ODM business types is the main reason why
Taiwanese companies think that user research is not essential. OEM companies

only make products for their clients, and companies do not require their designers
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to be creative. The main issue they are concerned with is how to reduce costs and
create more benefits. ODM companies do have embedded design teams, and their
designers are encouraged to develop their creativity. However, their clients often
want to make dcopycato products, and ODM companies only need to make small
changes to existing products for their clients. Therefore, they felt user research to

be unnecessary.

The education system in Taiwan as it concerns design is also an important issue.
Only one in twelve of the interviewees had heard of the design concept, and he

only learned about it from the Internet after his graduation.

All interviewees had graduated with design majors. They rarely had the opportunity
to learn about new concepts in design user research, and universities tend to teach
students how rather than why to make products. Very often, Taiwanese design
students have excellent computer skills that enable them to use design systems
and construct prototypes. However, if they had more opportunity to understand their

users through research, their prospects in the industry could be improved.

The survey revealed some important points. Firstly, the method of discovering
users @equirements is very much related to experience: senior designers mostly
use more diverse methods to conduct their user research when compared with their
younger counterparts. Secondly, although some of them merely researched
competitor products in order to decide which elements to add to their designs, they

all believed that the user-centred design concept could be very important to the
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industry. However, some of the participants still believed that they were very similar
to their users, so they could just use their personal experiences as proxies for those

of their users, thus obviating the need for user research.

The type of industry in question could be a main reason for not performing user
research, since clients of OEM and ODM companies often only want products that
follow ¢ o mp e t exanpless design company owners are therefore reluctant to

spend time and money on user research.

3.3 Pilot Survey for Disabled Participants
3.3.1 Introduction

The aim of this survey is to understand how people with disabilities use AT and the
environments in which they do so. Questions concerning AT usage include what AT
they used, why they chose it, how it worked and what they felt about it. The
environmental research includes questions regarding where the AT was used, the

characteristics of size and space, and how these affected the AT and its user.

3.3.2 Participant Selection

The researcher needed to identify what conditions were i a p p r o for partécipanto
selection, as this research needs to represent real situations for people with
disabilities and their AT. Firstly, the participants had to display obvious symptoms of
disability. Secondly, the participants required at least ten years in a stable condition

and should have been using more than one type of AT in order for the research to
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benefit from the greatest amount of AT user experience. Thirdly, the participants

must have been adult and healthy enough to take part in the interview process.

To provide a greater range of participants, the researcher contacted the Spinal
Cord Injury Association in Taichung City, Yunlin County, and the Eaglefly team™ .
Eight participants were chosen from the members of those organisations, all of

whom fulfilled the above requirements.

The researcher telephoned and emailed the eight selected participants in February
2009, and five responded. The researcher arranged a time in March 2009 to

conduct the interviews and observations.

3.3.3 Survey Execution

The researcher used a digital recorder to record the interviews with the participantso

consent. The interview was then transcribed.

A digital camera was used to record the environment; the researcher only took
pictures aftero bt ai ni ng e a cappropah If theiparticipaatiad & gb, their

working environment and any ATs they used were also photographed.

The software Nvivo was used to analyse the collected data. Text from interview

records was separated into sentences and analysed in groups according to

°The Eaglefly teanfounded by Dr. Chu in 2001, it is the biggest spinal injury patients work group
The team is designed to help spirglinjured patients to work at home Team members are specialist

in web design and win many web desigaward in Taiwan.
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meaning.

Detailed information relating to the participants is listed in Appendix A.

3.3.4 Questions and Observation

1. Interview

The interview SOP was separated into four parts. The first part included basic
information relating to the participants, including age, gender, education,
occupation and history of symptoms. The researcher also sought information

regarding their economic conditions.

The second part, regarding their use of AT, included questions regarding:

how they chose that particular AT

who suggested it

where they obtained it

= =2 =4 -

how they felt about it

The third part included questions about AT that they had abandoned:

1 what kind of AT they abandoned

1 why they abandoned it

1 why they initially bought it
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The fourth part was used to obtain a wish list for their AT. The researcher asked

them what kind of equipment or service they would like to have in the future.

The interview used visual and digital audio media to record the interviews before

transcription.

2. Observation
Observations were of three elements: the AT they currently used, the space where
they used it, and whether they did so for more than five minutes. If the interviewee

was in employment, the researcher also observed the workplace.

3.3.5 Data Analysis

The researcher collected data from the five participants in March 2009. One of the
participants had symptoms of polio, and the other four had various levels of spinal
injury. For safetyd s s thek participantsdcaregivers stayed with them during the
interviews. The researcher interviewed them himself, face to face. The participant
with a communication problem wrote down his answers which were then spoken by

his mother, who is also his caregiver.
In order to observe the spaces in which the AT was being used, the observation
took place in the homes of the participants. Since some of their workplaces were

elsewhere, those locations were also observed and recorded.

Due to the fact that the participants needed to stay in good physical condition, the
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interviews were mostly conducted during the day. Only one of the participants
worked at night, so the researcher interviewed him during the day and observed his

workplace at night.

In total, the researcher interviewed five people and reviewed 17 currently used and
and 11 abandoned ATS.

Table3: CurrentlyUsedand Abandoned A®

Interviewee No.1 No.2 No.3 No.4 No.5 Total
Currently used AT 5 4 2 3 3 17
Abandoned AT 3 3 1 3 1 13

When asked where they obtained their ATs, the researcher found that almost all of
the interviewees had designed their own. Even though one of them no longer used

his self-designed AT, he had used it beforehand.

Table4: Where UsersObtained their AT
Interviewee No.1 No.2 No.3 No.4 No.5

=
=
=
i

Self Designed 7

=
=¢
=
=
=

)]

Bought from manufacturer

Non-disabled people usually do not have enough knowledge and experience to
purchase AT. Advisors and opinion leaders thus play a very important role in the AT
buying process. The present researcher has found that these advisors were often
occupational therapists (OT) and suppliers of AT to the user. Some friends had

often become opinion leaders.

In theory, the OT is the most important person when purchasing AT. They are

trained medical professionals with a good knowledge of AT, and can give users a
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better and more reliable service than anyone else. However, the interviewees
would rather trust their friends and AT vendors. Since vendors are the people who
most frequently visit users engaged in purchasing their products, users have no
other way to obtain good AT. Additionally, as healthy people find it hard to
understand u s e diffic@lties, the latter are more likely to believe their friends who

have similar disabilities to them.

Table5: Advisors in the ABuying Process

Interviewee No.1 No.2 No.3 No.4 No.5

Seller i i i i i 5
Friends i i i i i 5
Occupational Therapist i i i 3
Designed by himself i i 2

The researcher found that the most common reasons for the abandonment of AT
were that the technology made them feel uncomfortable when they used it, or that it
was not suitable for the environment in which they were using it. It seems that the
first problem could be solved by trials long enough to allow potential users to
determine whether they could be comfortable with the AT after some time. None of

the user respondents were given trials of sufficient length for this purpose.

The second problem regarding AT was its unsuitability for the environment. This
mostly applied to some of the bigger AT facilities such as body hoists. This normally
required a wide space, but Taiwanese houses are not usually big enough to mount
such equipment securely, which created problems. If AT specialists could visit users 6

houses and make simple measurements, this problem could have been resolved.
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Table6: Reasongor Abandonmentof AT

Interviewee No.1 No.2 No.3 No.4 No.5 Total
Felt uncomfortable * * * 3
Unsuitable for the environment * * * 3
Not functional i 1
Replaced * 1

Symptoms disappeared

The researcher was curious as to why the interviewees were more likely to use
their own self-designed AT in their daily life rather than an off-the-shelf equivalent.
The answers showed that this was mostly because mass-produced AT was not
suitable for u s e phydical conditions and environments. The truism that no two
people are alike applies as much to their symptoms as to other aspects of their
personalities. Equally, each living space has its peculiarities. It is therefore very

difficult for mass-produced AT to fit the individual needs of each user.

Table7: Reasons folJsing slf-designed AT

Interviewee No.1 No.2 No.3 No.4 No.5 Total
It is unsuitable for physical condition | i i 3
It is unsuitable for environment i i i 3
It is too expensive i i i 3

The massproduced alternative is no

=
[

better than a selfdesigned product

Finally, the researcher asked the interviewees to make a wish list for how they
would have liked their daily lives to be improved. As shown in Table 8, it was very
obvious that most of them wished they could have more of a barrier-free life.

Barrier-free designs in Taiwan are not very thorough, although legislation now
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states that every public building must be of a barrier-free design. This requirement
is often honoured more in the breach than the observance. Shops and motorcycles
often occupy the sidewalks, road surfaces are normally rough, and even slopes

designed for wheelchairs are too steep to be climbed by a manual wheelchair.

The second popular wish was for a well-designed computer. Although they may
have lost their physical mobility, they could open up new worlds for themselves by
electronic means. Many of them could also use a computer to work at home.
However, the control interface of a normal computer is not designed for people with
disabilities. Even though there are many existing ATs designed to facilitate
computer use, they often demand more time when inputting data than conventional
machines. This is why many of the interviewees wished for a well-designed

computer that would allow them to feel free in the virtual world.

Table 8 IntervieweeWish lists

Interviewee No.1 No.2 No.3 No.4 No.5 Total
Barrier-free life i i i i 4
Well-designed computer * * 2
Well-designed mobility AT i 1
Well-designed work environment i 1
Well-designed furniture i 1
3.4 Summary

In this survey the researcher interviewed five people and reviewed 17 currently
used and 11 abandoned ATs. Some significant findings on the survey should be

noted:
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1. The most common reasons for the abandonment of AT were that the technology
made them feel uncomfortable when they used it (60 per cent) and that it was

not suitable for the environment they were using it in (60 per cent).

2. 80 per cent of the interviewees had designed and produced the AT in question
for themselves. When discussing their reasons for doing this, most of them
indicated that they were highly unsatisfied with the AT they used, and believed
that no one could understand their requirements better than themselves,

meaning they were best suited to producing suitable AT for their own needs.

3. Many interviewees indicated that trials in their AT adoption process were often
too short to allow them to feel the discomfort that would only arise after a certain
amount of time, and the environmental conditions were very different to those in
which they were actually to use the AT; under these conditions, the trials

became meaningless.
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Chapter 4
Empathy Tool Model Development

4.1 Introduction

To understand the requirements of people who have disabilities, empathic design

constitutes a concept that uses observation, simulation and role-play technigues to

allow the designer to step into, explore and experience a p e r s o(Mdsnagh
and Thomas 2010). Through this process the designer can gain a better

understanding of the user, and thereby contribute to the design concept.

The technique of slifeeoftep iequiges anmerhpathydool tosakow 6
designers to experience the u s e phgstcal and environmental sensations. In some
laboratory studies the researchers simply used thick gloves to simulate the
weakness of the hand grasp of elderly people, or dark glasses to simulate
blindness. The substantial financial support some research organisations receive
from industry allows them to build complicated suits that can simulate the physical

situations of elderly people in order to inspire industrial designers.

Although most of these studies achieve some level of success, most of them do not
involve a particular subject, and the simulations only roughly mimic the symptoms
of a wide range of people. However, when adopted in real AT design, the situations

are different.

Just as Norman (1993) indicates, there is no such thing as an average person, nor
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is there any typical disability (Kintsch and De Paula 2002). Each disabled person
has their own set of symptoms; some are affected by the same disease or the
same areas of injury, or they have different degrees of disability. In addition, the
environments in which they live and the AT they use are many and varied.
Therefore, empathic AT design research for people who have disabilities should be

correlated with a particular subject from the outset.

Moreover, the empathy tool plays a very important role in the empathic process. It
is the main means by which designers can step into the life of the subject and then
back into the role of designer. An appropriate empathy tool could allow the designer
accesstothedetailso f a u slautrad imcortect bne may lead the user to false
conclusions. A design model that results in the construction of a suitable empathy

tool is therefore essential.

However, no design model for empathy tools exists in the literature reviewed in
Chapter 2, especially in AT design for job accommodation. The aim of this chapter
is therefore to build an empathy tool model for designers for this purpose. The
design model will consider the d e s i g characteristics, the s u b | allities @and
disabilities and their job requirements, and will then use these factors to determine
the difficulties the subject experiences in carrying out their job, as well as the

differences between the designer users and the subject.
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4.2 The Empathy Tool Design Model

Based on pilot surveys conducted with both designers and participants, and
combined with the literature review, the present researcher designed a model for
the design of the job accommodation empathy tool. The structure of the design

model is illustrated in Fig.6
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Since the design model is developed from the user-centred design concept, the
activities involved in the main body of the model can be divided into four stages:
specifying the context of use, specifying the users éequirements, producing design

solutions and conducting an evaluation.

4.2.1 Context of Use

In this stage, the toold slesigner investigates its three major elements: the subject,

the designer user, andthes u b j ¢askt 0 s

it is most important to research the subject. According to the literature review, the
subject should be individually select
different. Their physical condition should be considered. For example, some types
of disability do not allow the subject to work continuously for long periods of time,
which necessitates good time management, and some disabled people need
electrical equipment for their wellbeing, so that they have to chose work

environments with electrical sockets

Their mental conditions must also be considered in the design process. Some
disabilities arise from mental illness, some disabled people need assistants to help
them at work, and others need to rest after a short period of time. In such cases
s u b j evorking fime needs to be rearranged, and assistants @orking hours also

need to be considered.

A very important principle in job accommodation is that designers should focus on
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the subjectds abhkitieds sabathereshanbhherefo

as they relate to their tasks, must also be evaluated. These abilities include

physical mobility, level of education and communication skills.

It is also essential to research the working time, tasks and working environment
involved in any given job. The researcher can use task analysis to ascertain the
related tasks. This technique uses recording equipment to record every movement
involved in doing the job, as well as the work environment and the interaction
between subject and colleagues or clients. This data is then analysed and
combined with t hen osderho desaern the diffecldtied thetsubgect

experiences in that particular job.

Successful job accommodation must be conducted in consultation with the subjects
employers, because they control the budgets for such projects, and all changes in
tool use, facilities, environment and time management must be negotiated with
them. Designer, subject and employer must all discover the best way of making

minimal changes while gaining the maximum benefit.

Designers are the end users of the empathy tool. Unlike the subject the designer is
not an individual user, and the tool6 slesign should allow the greatest number of
designers to use it. The t o ofun@t®n is to allow designers to understand their
disabled clients. Identifying the differences between designer and subject is
therefore crucial. In order to define these differences, the physical characteristics

and abilities of the designer should be determined.
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