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INTRODUCTION 
The proportion of older people in the population of the developed world is rapidly increasing and it is imperative to 
consider how technology design can meet the needs and wants of this important user group.  

Older people currently control a large proportion of the wealth in the UK, and many have a substantial disposable 
income. There is also no evidence that they are particularly averse to using new technologies, if those technologies are 
appropriately designed and introduced. The older population therefore presents a sizeable market opportunity for the IT 
industry together with a challenge to discover how new technologies can be effectively designed for this group. 

In addition, the increasing proportion of older people will lead to a significant increase in the numbers needing support 
for daily activities and in those needing long term care. Technology presents one important avenue for providing such 
support but only if it meets actual needs in appropriate ways and can be used effectively.  

Both of these reasons provide strong imperatives for investigating human-computer interaction as it relates to the older 
population. The workshop on HCI and the Older Population at HCI 2004 provided a forum for academics and 
practitioners to discuss the issues in this area, looking both at current work and key challenges. These proceedings 
contain the papers accepted to this us workshop at HCI 20workshop, and illustrate the wide range of research being done 
in this area. 

The workshop followed on from a previos workshop at HCI 2002, entitled “A New Research Agenda for Older Adults”. 
More information can be found at http://www.dcs.gla.ac.uk/utopia/workshop. 

Joy Goodman 
Stephen Brewster 

Editors 
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ABSTRACT 
10 older adults were interviewed about their experiences 
with computers, as well as their motivations behind 
learning to use computers at a later age. In addition to the 
interviews, the elderly were observed as they were using 
web for information search. The motivations for learning to 
use computers varied, some were motivated by the possible 
benefits, some thought they had to learn it, and some had 
personal reasons for learning. Usually, computer usage felt 
difficult at first, but when support was available, the 
elderly were enthusiastic and fearless learners. The main 
problems in the interaction with web search engines were 
related to editing the text in the queries, understanding the 
terminology, and understanding the structure of the web.  

1. INTRODUCTION 
Several studies present older adults as a major challenge 
for human-computer interaction: elderly are told to have 
several cognitive and physiological deficits, their 
motivation for computer usage is low (especially among 
females and people who have a lower education), and they 
fear or feel anxious of computers [e.g., 2, 3, 4, 5].  
The pessimistic view presented above is not the whole 
truth and it is dangerous to think of being old as a synonym 
of being disabled. The danger lies in a risk of forming 
stereotypes that can easily affect the designers (seniors can 
be seen as a group that is too difficult to take into account 
in the design) and more dangerously, making elderly think 
of themselves as not being able to learn to use computers 
any more. This position paper presents a study [1] of 
elderly who do not have noticeable problems in cognitive 
functioning and who are enthusiastic and willing to learn 
computer use at a later age. However, the study emphasizes 
that elderly novice users need support and training.  
This paper focuses on the motivations behind older adults’ 
learning of computer use and the difficulties and positive 
aspects related to this learning. Additionally, we were 
interested in the older adults’ interaction with web search 
engines and in the possible problems related to it.  

2. STUDY – PARTICIPANTS AND PROCEDURE 
10 elderly users (3 females and 7 males, the average age 
67.3 years) participated.  The participants had all taken 
computer courses at Mukanetti association [6] which 

teaches computer usage specifically to seniors. Three 
participants were more experienced with computers, while 
the remaining seven were computer novices and had just 
taken a couple of basic courses offered by Mukanetti. As 
web searchers, the participants were inexperienced: six had 
heard about search engines only during a computer course 
and most of them had never used search engines.  
First, the participants were interviewed about background 
information and about their computer and Internet use. 
Following this, the participants who did not have 
experience with search engines were briefly introduced to 
the Finnish version of Google (http://www.google.fi).  
The participants were then given a list of possible search 
tasks they should try to complete by using the web. The 
tasks were selected so that they would address a variety of 
interests, for example, culture, politics, gardening, health, 
and computers. The participants used the computer 
independently for the tasks, but they could ask questions 
and they were assisted if needed. On average, the sessions 
lasted a little more than an hour.  

3. RESULTS FROM THE INTERVIEWS 
Three participants had used computers already earlier, 
when they were still working. These experiences were not 
considered to help with the current computer use as the 
early systems were so different from the current ones.  In 
addition, the early experiences were mostly negative as the 
systems were still unstable and difficult to use.  
We got computers at work in the 90’s. Although I did not 
have a computer at that time, they told me at the office that 
I must not touch the computers because I could break 
them. This left me a feeling of fear towards computers that 
only ceased when I took the first course last year. 
The motivations for learning to use computers varied, some 
were motivated by the possible benefits of the usage (e.g., 
easy to correspond with distant friends), some thought 
learning was necessary (banks will have their services only 
through web), and some had personal reasons for learning 
(e.g., showing others that they can do it).  
Most of the participants got a computer from relatives who 
just brought the computer to the senior and gave very little 
advice about the possible uses: 
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My brother brought me his old computer. I asked him what 
I can do with it. “Play solitaire”, he answered. Well, I 
played solitaire until I was completely fed up with it.  
Commonly, the seniors began to really use the computer 
only after taking a course: learning to use it by themselves 
was simply too difficult. Furthermore, as the benefits of 
computer use were not clear, the trouble of learning was 
just too big to feel worthwhile.  
Two participants had participated in a computer course 
provided by a local adult institute. Although this course 
was intended for beginners, the teaching was experienced 
as being far too hasty and confusing. This highlights the 
importance of the quality of the training: a course designed 
specifically for the elderly was seen as the best possible 
way to learn to use computers at a later age.  
The participants told that sometimes computer use is 
confusing, frustrating, and feels chaotic. However, the 
courses they had taken had helped them to overcome the 
anxiousness and fear towards computers:  
I think that the most important achievement during this two 
week course was that I do not fear computers any more. 
The fear of breaking the computer, which I think all elderly 
people have, has vanished somewhat.  
For many seniors, the computer had already become an 
inseparable part of their daily routines. For these seniors, 
the computer was mainly a tool for communication through 
e-mail, an easy way of taking care of banking, a storage 
place for their own work (e.g., some were writing 
autobiographies), and a source of information through web.  

4. RESULTS FROM THE OBSERVATIONS 
Although six participants were complete novices in 
information search from the web, they all could 
successfully complete at least a couple of search tasks. This 
suggests that also novices can use web effectively for 
information access.  
The most serious problems the seniors faced had to do with 
editing the text in the queries. They had difficulties in 
noticing when the focus was in the text box, they 
commonly made typos, and had serious problems in getting 
the cursor to the right position in a word when correcting 
the typos. These problems are most likely due to the age-
related declines in psychomotor functioning and vision.  
The terminology used in dialogs (e.g., warnings about 
opening certain documents) was not understandable for the 
seniors. Although the dialogs were written in the 
participants’ native language, their message was not 
revealed. This result calls for more thorough (albeit simple 
language) explanations in the dialogs, as well as training 
users for these special situations.  
The problems with understanding the structure of the web 
were revealed by the difficulties in getting back to the 
search engine after navigating away from it, difficulties in 

understanding the scope of the searches provided in some 
web sites, and problems in understanding the relationship 
between the links to a certain page and that page’s URL (in 
search engine’s result listing).  

5. DISCUSSION 
The study presented a group of seniors who were 
enthusiastic about learning to use computers, although 
some of them had had negative experiences with computers 
earlier. However, learning was experienced as challenging 
and the need for support became evident both in the 
interviews and during the elderly were observed in using 
web for information search. The elderly were able to use a 
search engine successfully after only a couple of minutes 
of training. However, there were several problems during 
the search that might have made the seniors quit the task if 
left alone – and certainly these problems would have made 
less motivated seniors give up (with possibly a heightened 
negative attitude towards computers). Younger people 
typically learn to use computers in close co-operation with 
other people and we should not expect elderly to learn this 
demanding skill themselves. Some age-related challenges 
were also found, for example, difficulties in using the 
mouse for pointing. However, these difficulties can easily 
be alleviated by careful design.  
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ABSTRACT 
This short paper examines some of the issues within the 
design of domestic pervasive systems for the elderly and 
offers an insight into some of the considerations that need 
to be examined when installing/developing domestic 
pervasive systems for this client group. This paper arises 
from research currently being carried out at Loughborough 
University. The research is aimed at providing services for 
elderly users in pervasive domestic settings. 

Keywords 
Pervasive Computing, Design, Elderly Users, Interface. 

1. INTRODUCTION 
Pervasive technologies offer new and exciting interactive 
possibilities within the domestic (home) environment. As 
this new interaction takes place within the domestic arenas 
of our lives, we need to recognize that there will be much 
user diversity. These new technologies bring with them a 
variety of new ways to interact, that have yet to be fully 
explored. The way these systems are designed needs careful 
consideration, so as to accommodate the different users 
within domestic environments.  One set of users that have 
been targeted by the designers and developers of pervasive 
systems have been the elderly. With an ever increasing 
aging population there is a necessity, both economically 
and socially, for elderly users to remain in their own homes. 
One possible way of doing this, may be to embed pervasive 
systems into elderly users’ homes [1]. These systems could 
be aimed directly at the users’ needs, and as such may be as 
simple as an automated grocery ordering system, through to 
a complex system monitoring the users’ health, movement 
and power/water consumption [3]. 

An important consideration is the design of interfaces and 
interaction strategies for older users within pervasive 
domestic environments. Many existing interaction strategies 
rely upon the desktop interaction paradigm of the mouse 
and keyboard, but for a pervasive domestic setting this is 
not practical as the tasks we do may not require a keyboard 
and mouse, the user may be mobile and the feedback and 
input may be in many different rooms of the house. 

1.1 Consultation 
The first step in any systems design is to initially find out 
and understand the user’s needs. This is especially 
important when developing pervasive systems to monitor 
different illnesses, as there may be different monitoring 
requirements and different users that use the system other 
than the ‘patient’, such as nurses, doctors, neighbours and 
relatives. The sort of system needed must be discussed. 
What can be provided needs to be established: what the 
system is required to accomplish and the limits of the 
technology involved need to be explained to the user [2]. 
This initial consultation will affect the implementation of 
the system and also allows the designer to assess if the 
system will facilitate the users’ desired activities. 

1.2 Impairment 
Many elderly users have some degree of impairment, this 
can drastically effect the input and output modalities used. 
Graphical user interfaces may not be appropriate to visually 
impaired users, and auditory based interfaces will be of 
little use to users with hearing impairments, so careful 
consideration will be needed to appropriately design 
efficient and effective means of input and output for 
individual users. We must also consider the limited 
mobility of many elderly users, which means that access to 
any services must be provided in multiple locations that are 
most commonly used by the elderly occupant. This may be 
done by initial consultation and monitoring [3]. 

The manual dexterity of many elderly users is impaired, so 
any input devices must require only a low level of accuracy 
to work safely and satisfactorily. If an alternative input 
system is to be used, such as speech, it must be remembered 
that vocal degeneration can occur in the older population 
[5][2], so the amount of spoken commands must be limited 
and easily remembered. Mental health issues also need to 
be considered, the support of users who have a degree of 
dementia need to be appropriately addressed [4]. A way of 
supporting these users may be through the implementation 
of systems that are intuitive, feel ‘natural’ and are easy to 
learn. By installing such a system issues of computer non-
literacy may also be addressed. Generic illness, such as 
diabetes also plays a part in what services and systems are 
put in place. The degree and type of illness can indicate the 
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type and level of system needed, especially if health 
indicators are to be monitored. 

In cases where mobile or wearable computing devices are 
to be worn, there are special ergonomic considerations that 
have to be appropriately addressed. These relate to the 
device placement, load and stresses that exist when this 
type of technology is worn by an elderly user.  Many 
mobile devices also have small screen sizes, which may 
prove difficult to see [6] and there is also further research 
that needs to be done into the use of wearable input devices 
while the user is mobile [7] . It may be the case that elderly 
users find the wearing of such technology socially intrusive, 
so this may be integrated into their clothing to make it less 
obvious and much more discrete [8]. 

1.3 Multi-Occupancy 
One little addressed issue, is that of multi-occupancy within 
domestic pervasive environments. There may be a variety 
of users within the home all using the same and different 
services. This could make any system highly complex and 
could cause conflict at a technical and social level. Any 
pervasive system needs to be able to cope with a variety of 
users from children to the elderly. They may all have 
different needs, in terms of the tasks that they do and their 
chosen input and output modalities. Within a shared 
pervasive environment we must also be aware of security 
and privacy issues, which users are allowed to see what 
information, who can use what services and is user 
monitoring ethical? 

1.4 Psycho-Social Factors 
So far we have briefly looked at some of the physical issues 
that can affect the design of domestic pervasive 
environments for elderly users. In this last section we look 
at the psycho-social factors concerning elderly users. One 
of the key features of an enabling and supportive pervasive 
system is that it can give its users a higher level of 
independence, and in so doing they obtain an improved 
quality of life. Existing community networks amongst 
elderly users may also prove to be a valuable source of 
individuals who may be trained to offer specific support or 
monitoring as appropriate. By using this community 
network it is hoped that a greater level of acceptance of 
pervasive technology might be gained. 

2. CONCLUSION 
In conclusion, this paper has shown some of the issues 
associated with the development and design of pervasive 
environments for the elderly. Although this is not a 

complete overview it raises important questions and offers 
a general insight into the way that some of these problems 
may be tackled. After examining the literature it becomes 
clear that there is a need for further investigation into the 
development of domestic pervasive environments for the 
elderly, in terms of the process of gathering user 
requirements, consultation, the physical characteristics of 
the user and the psycho-social impacts of the 
implementation of such technologies. 
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ABSTRACT 
This paper concerns a pilot study [2] which considers the 
increasing levels of public information that is provided on 
the web and reflects on some of the implications this has for 
our ageing population. The issue is particularly pertinent as 
governments are increasingly adopting technology for such 
use.  The study investigates the attitudes of older people 
towards on line information searching and their personal 
strategies for information seeking.  

Keywords 
Search strategies, elderly, public information, cognition. 

1. INTRODUCTION 
It is increasingly important for the general population to 
access information from the web.  Government is being 
encouraged to use the web as a central information source 
with millions of pages being available online.  However 
these sources are little used.  Pinder[5] argues that this is 
due to the poor usability and poor accessiblility of  the 
information. 

We start from the premise that improvements in 
information and communication technologies have the 
potential to give extra-added benefit to an increasingly 
aging western world population.  In order to facilitate this 
we are exploring a Pro-active design philosophy which 
stresses the need for ensuring the broadest possible end-
user population is incorporated from the outset[1]. This 
pilot study has been exploring the potential benefit for the 
elderly in developing systems that work with their 
consolidated strategies for problem solving. We are also 
aiming to secure a rather positive view of ageing which 
recognizes that many elderly people retain, enjoy and 
continue to use their cognitive abilities deep into old age 
rather than pursue a line of enquiry which assumes a 
rapidly increasing passivity in the older population. 
Rabbit[6] stresses that at well-practiced skills, whilst 
competence does drop with age,  people can still perform at 
levels much higher than unpracticed young individuals. His 
model of the decline in cognitive ability is that the 
incidence of major cognitive impairment increases with 
age, but it does not affect everyone equally. 

Furthermore some cognitive skills are effected less severely 
than others.  These “Crystallized” mental abilities relate to 
skills that have been practiced or gradually acquired over a 
lifetime.  This contrasts with “fluid” mental abilities that 
depend on information processing speed or on the learning 
of new problem solving skills which are more likely to 
degrade thus reducing the capacity to solve novel problems. 
However, Rabbitt also suggests that crystallized skills that 
depend on fluid skills are not severely affected by 
degradation.  Our stance here is that we should try and 
investigate the use of these skills in relation to information 
searching in order to further consider how such skills can 
be utilized in web based searching because some people 
may be extremely effective at finding information in more 
traditional ways but face difficulties accessing information 
on web sites – in particular e-Government information.   

2. METHODOLOGY 
A qualitative research methodology was followed with a 
scenario-based approach being adopted [3]. Participants 
were asked to think-aloud performing a web-based e-
government information-seeking task. They were asked to 
find information and an application form for a housing 
benefit claim. Thereafter they could look for other 
information of interest. The observer took written notes of 
the major actions performed and statements made. No tape 
recording was done to maintain the relaxed nature of the 
observations. Follow-up questions explored how people 
would normally find information, their feelings about using 
a computer to do this, their criteria for choosing a strategy 
and their feelings about participating in the study. 
Participants were aged between 62-82. Where possible the 
observations were carried out in the person’s own home 
using their computer, or in other cases at the home of 
someone they knew well (possibly the researcher). Lave [4] 
highlights the importance of natural settings to investigate 
cognitive phenomena. The setting affects the cognitive 
processes involved. Indeed, one participant left the 
computer to find other personal resources.  
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3. BRIEF SUMMARY OF FINDINGS 
Subjects had strong strategies for information seeking and 
favoured their use.  Strategies included using the telephone 
to ask someone to send a housing benefit form, and 
physically going and collecting a form from the council 
offices.  Anecdotes concerning previous searches for 
information, for instance for family tree records and 
planning application forms also revealed a preference for 
physically going and getting hold of records and forms.  

“The difference is I actually went there. I rang up 
and arranged to go and sit there and I went to [...] 
library. I went to the actual records office. I rang 
that office [looking at details online]. You book a 
seat. I’d do the same again as I actually got hold 
of the records. They’re probably on here [the 
website]. I wouldn’t know. I go to the cabinets and 
find the records myself.” 

If proactive design is an aim then ways need to be found to 
support the use of existing search strategies and skills. This 
may mean supporting use of combinations of traditional 
information seeking approaches with web based ones, 
rather than seeing the latter as a replacement for the former. 
Novel interface design based on traditional search strategies 
may help. More research is needed in this area. The use of 
the telephone directory to locate a contact point for the 
appropriate council offices was far quicker for all but one 
of the participants and whilst this may have led to a long 
period before the form was actually located, it suggests that 
a look-up facility for web-addresses based on a telephone 
directory structure may be beneficial.  

Whilst all the participants were keen to learn about the 
computer they saw little advantage in using the internet for 
their searches, although one person noted that if they were 
physically incapacitated the internet would be useful.    

The obvious measure of information seeking effectiveness 
is the time taken to achieve the task and this was generally 
perceived as slow. However, speed was not necessarily the 
most important measure of perceived advantage. The 
participant’s strategies for effective information searching 
were based on various criteria for positive satisfaction.  
Speed of access was often surpassed by other concepts of 
value as getting out, socialising, and actually talking to 
humans. One subject favoured using the library to look up 
information.  They would wait several days before visiting 
town.  However, the option of using computers in public 
places was treated with some ambivalence due to a concern 
for making fools of themselves. 

It was notable that all subjects had a vague understanding 
that you could search on some criteria.  However those 
lacking any computer experience, were not aware of the 
existence of search engines, how to locate them and the 
importance of at least an alias for a URL.  Beyond these 
conceptual entities are serious problems with navigation. 
Scrolling and mouse movements in general carry physical 
barriers.  Such difficulties required assistance from the 
researchers. Overall, if we are to provide information to 
elderly, novice computer users we would need to deal with 
the physical components and streamline the whole 
navigational process. The whole area of touch screen and 
clear navigational components requires serious research.   

4. CONCLUSIONS 
Suggestions that these problems are only with the current 
generation seem misguided. Several of the subjects had 
used computers as part of their jobs (eg BBC micros), 
including one who taught their use. The technologies had 
moved on, however, so that information searching was still 
problematic. The current generation of workers may be 
proficient with Google, but that may be of little use after 
retirement when completely new information technologies 
and interfaces have replaced it. Future work should 
consider the incorporation of well used search strategies 
into interface design in order to reduce the burden on fluid 
mental resources that may be heavily overburdened in a 
spiral of technological advancement.  
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ABSTRACT 
In this paper, we describe the development of a checklist 
that is in development that can be used to assist older 
people determine the efficacy of different types of 
technology support systems. The importance of this is clear 
when considered in terms of the rising older population and 
the speed of technological acceleration making it 
impossible to keep abreast of latest developments that 
might be useful to supporting older people at home. 

Keywords 
Assistive Technology, Older People, Dependability, 
Design. 

1. INTRODUCTION 
There is a proportionate rise in the number of older people 
and as a consequence it is clear that new ways of supporting 
and assisting them are required.  With the increase in 
population of older people, the UK is faced with a 
challenge of how to cost-effectively ensure that older 
people’s health and social needs are met.  Current trends 
favour technological responses to enable older people to 
maintain a quality of life, through telecare, EAT (Electronic 
Assistive Technology) systems as well as other home 
modifications and adaptations. Within the work under the 
DIRC (www.dirc.org.uk) Interdisciplinary Research 
Collaboration in Dependability we have begun to address 
the true potential for the appropriate use of technology in 
supporting older people in their own homes [3].    Our 
extensive fieldwork throughout England and Scotland 
allowed the voice of older people to be responded to 
through our adaptation of cultural probes [2].  The cultural 
probes highlighted the concerns of older people in relation 
to everyday mundane technology as well as their 
relationship with supportive technologies such as social 
care alarms [1].  In this paper we address a possible 
solution that we have been developing called CATS.  The 
CATS tool has been designed to assist professionals and 
non-professionals determine whether a potential technology 
solution is most acceptable and appropriate for a person. 

2. METHOD 
Our fieldwork was conducted primarily at three locations, 
two in the North West of England and one in Central 
Scotland.  Older people were asked to use “cultural probes” 
to provide us with glimpses into their lives.  These probes 
consisted of Polaroid and disposable cameras, diaries, 
Dictaphones, photo-albums, postcards, maps of the area, 
pens and so on. We use them as a way of uncovering 
information from a group that is difficult to research by 
other means and as a way of prompting responses to users' 
emotional, aesthetic, and social values and habits.  The data 
provided by the probes was enhanced by extensive 
qualitative interviews with the residents and technology 
tours around each person’s home.  The research team also 
complemented this by observation and photography.   

3. TECHNOLOGY AND SUPPORT 
It soon became clear to us that older people’s relationship 
to technology was not straight forward [4].  Older people 
are a heterogeneous group and therefore have a wider range 
of views and methods of using and accommodating to the 
technology in their homes.  Simple devices such as 
televisions, for example, were not just providing 
entertainment but were acting as a ‘comforting friend’ 
which was always on in the background.  We also found 
that the dependability of the technology was at times 
critical to the way that it was used or not used by the older 
person [5].  For example, cords from care alarms were not 
used and were tied “out of the way” so that false alerts were 
minimised.  On closer investigation, it became evident that 
the people who had specified the technology in the first 
place had not considered the relationship between the 
technology and the person. 

4. THE DEVELOPMENT OF CATS 
As a result of our work with older people we have 
developed and are validating a checklist called “A Checklist 
to assist the assessment of the dependability in Assistive 
Technology Systems (CATS)”.  The CATS checklist is 
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designed to assist in the appropriate choice of assistive 
technology system to meet the needs of an older person in 
their home.  CATS provides a number of key questions 
which can be asked about the user’s relationship to the 
overall technology system as well as specific technology 
related (system derived) questions. The intention and 
purpose of CATS is to allow users to assess their existing 
systems and determine appropriate additions (if required), 
for carers to determine if a person’s system is not working 
well and needing replaced or updated.  Finally, and 
foremost, CATS is designed for social care professionals 
(Occupational Therapists, Social Workers, Support 
Workers etc) who would normally be assisting in or having 
input into specifying or commissioning this form of 
technology.  By using the CATS checklist appropriately, 
the user should be provided with a set of clear questions 
that can be used in determining the appropriateness and 
dependability of any particular AT system they design or 
are considering using. 

CATS contains three main checklists.  The first checklist is 
a “Location Space Form” which allows the different 
elements of the home and interactions in the home to be 
plotted.  The form is split into four sections (Fitness for 
Purpose, Trustworthiness, Acceptability, Adaptability) and 
each section is split into subsections (Transparency, 
Requirements, Availability and Reliability, Safety, 
Confidentiality and integrity, Maintainability, Survivability, 
Usability, Learnability, Cost, Compatibility, Efficiency,  
Responsiveness, Aesthetics, Configurability, Openness,  
Visibility, User Repairability) which allows different facets 
of interaction to be considered [5]. 

The second checklist entitled “Main Technology 
Assessment Questions” is designed to probe whether the 
proposed technology is the correct decision, or whether an 
alternative method of assisting the person is recommended. 

The third checklist entitled “Assessing a System: What to 
look for and what to avoid” is made up of highly detail 
questions about the system both in relation to the 
technology (and its properties and configuration) and the 
person (their activity patterns, use and understanding of the 
proposed system).  The questions follow the order preset in 
the first “Location Space Form”. 

5. CONCLUSION 
This paper has briefly outlined the theoretical development 
of CATS, a tool to assist technology specification.  The 
development and theoretical underpinnings to the tool have 
been discussed and the tool is currently being evaluated. 
Although it is still too early to provide definite conclusions, 
the CATS checklist does appear to be a useful tool that 
could augment current assessment procedures.  There is a 
possibility that it might need to be re-evaluated and updated 
to ensure that it is both reliable and valid with future 
working practices and legislative practices.  There is little 
doubt that a tool of this type is required and could be a 
means of ensuring people receive technological responses 
that do actually meet need. 
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ABSTRACT 

This paper offers one possible means of addressing the 
issue of poor web accessibility affecting elderly people.  
The approach presented is to adapt the order in which web 
pages are presented to the user according to specific web 
page elements that affect accessibility and the user’s 
experience.  This technique could reduce the time taken to 
filter out inaccessible pages and would be particularly 
beneficial to novice users and those with impairments. 

Keywords 
Elderly users, web accessibility, inclusion, disability 

1. INTRODUCTION 

1.1 Including the elderly  
Current reports indicate that there is a definite need to 
‘bridge the gap’ between elderly users and the Internet 
[2,10] and with almost a fifth of the UK population aged 
over 65, it is a significant market to exclude [6]. The 
concern at the growing ‘digital divide’ in the UK has led to 
a number of initiatives being employed to encourage web 
usage for the older generations and to ensure they are not 
excluded from the digital world [1].  In spite of these 
concerns, reports indicate that the UK has one of the 
highest percentages of Internet users over the age of 55 in 
Europe [2].  Many of these people make use of the Internet 
in controlling their finances, keeping up to date with current 
affairs and staying in contact with family and friends.  The 
Internet can then be said to be a valuable tool in reducing 
the risk of social exclusion, a concern that many of the 
elderly face.  In considering that the elderly are very likely 
to develop age related impairments such as visual and/or 
mobility related disabilities [12], web accessibility then 
becomes an important consideration.  The initiatives may 
be in place to encourage the elderly to get online but poor 
web accessibility is likely to affect not only the user’s 
ability to access information but also create a favourable 
web experience. 

1.2 Individualised Support 
The goal of universal accessibility has been the driving 
force behind new techniques of information adaptation to 
cater for elderly people’s diverse needs. This concept of 
selecting information according to user needs was initially 
employed within Intelligent Tutoring Systems (ITS) 
because it was purported that individualised teaching 
provided the best learning [3,11].  Specific information 
about the user is stored within the user model of an 
adaptive system and enables individualised support. 
Information is presented to the user based upon the 
requirements specified within this user model. This process 
was later utilised in the subsequent development of 
Hypermedia Systems (HMS) and Adaptive Information 
Navigational Systems, which were designed to improve 
accessibility.  One example is ‘Hyperbooks’  [5], which 
uses adaptive navigational support techniques to enable a 
wider source of information to be available to the user. 
Another example is the Avanti Project [7], a distributed 
system that provides adaptability to the more specific needs 
of the disabled and elderly users by adapting both 
presentation and layout of web based information. This 
process of adapting the order in which information is 
presented rather than the content is the approach that will 
now be reviewed..  

2. ADDRESSING USER NEEDS 
The Computer Aided Internet Navigation (CAIN) system 
[8] is an investigative tool that aims to increase the 
effectiveness of the web by using a process that selects then 
presents information according to individual needs.  These 
needs are stored as heuristics within the user model.  Earlier 
developments of CAIN have focused upon selecting 
information according to user’s expertise and goal.  CAIN 
reacts as opposed to altering content and hence offers 
possibilities in the selection of information according to the 
more specific needs of elderly persons. Age related 
disabilities, such as impaired vision and mobility could be 
grouped with those of the disabled.  However, it is also 
important to recognize that even within user groups such as 
the visually impaired, some variation of needs should be 
supported and that each user has individual requirements.  
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These needs may also extend to user preferences where an 
individual preference supports the user’s web experience. 

3. SELECTING INFORMATION  
Work is currently underway investigating user-defined 
ratings of elements that affect the accessibility of web pages 
according to categories of impairments such as visual, 
mobility and cognitive/language [4]. This will be 
particularly useful in determining the specific selection of 
web pages for elderly persons with age related disabilities.   
There are however two approaches.   

3.1 Selection based upon user categorisation 
The first approach involves placing users within a specific 
category and basing the selection of web pages according to 
pre-determined constraints.  For example, a visually 
impaired person can use CAIN to provide an assisted 
search to filter web pages that affect accessibility due to its 
reduced font size and poor colour contrast between 
background and font.  A person with restricted mobility 
such as chronic arthritis may wish to filter out web pages 
with elements that are known to affect accessibility for that 
particular group, for example small input boxes and 
navigational buttons that require precise mouse movements.   

3.2 Individualised Selection 
The second approach recognises the user as an individual 
and provides a more customisable search.  This search 
enables the user to identify individual elements that might 
affect not only accessibility but also affect the user’s 
experience is necessary.  These can be elements relating to 
layout and colour as well as more complex ones such as 
tables and advertisements.  This would be particularly 
useful where a user has a combination of impairments such 
as visual and restricted mobility and wishes to make an 
individual choice as to which affecting elements should be 
given precedence.  For example, an elderly person with 
impaired vision and arthritis in their fingers may find that 
precise mouse movements are more problematic than the 
issue of a grey font upon a black background.  This user 
can then assign a rating of significance to individual 
elements that CAIN will adhere to within a search.  This 
process can also be applied for users with a particular 
preference or disregard for certain elements.  A user may 
for example be put off by web pages with patterned 
backgrounds or a lack of pictures. Web pages can then be 
selected according to users’ individual preference, which 
would enhance the user’s web experience. 

4. SUMMARY 
CAIN offers possibilities in improving web accessibility for 
the elderly by adapting the order in which web pages are 
presented to the user according to user needs and 
preferences.  This in turn should also improve the user’s 
experience of using the web.  
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ABSTRACT 
As people age, they need a greater degree of support in a 
wide variety of situations, mobile as well as stationary. This 
paper considers how mobile devices, such as handheld 
computers, can provide support in these situations. We 
examine a particular example, navigation, showing that 
older people can benefit from the use of mobile devices and 
highlighting the need to learn more about how to design 
them for this user population. 

Keywords 
Older people, mobile devices, navigation. 

1. INTRODUCTION 
As people age, they experience declines in a wide variety of 
abilities that impact on various aspects of their everyday 
lives. As a result, they often need a greater degree of 
support in carrying out tasks and activities. What is more, 
as the proportion of older people increases, the possibility 
of relying on human carers to provide this support 
decreases. There is a growing need to support older people 
in new and innovative ways, such as through the 
development and use of technology.  

Although there is an increasing awareness of this, much of 
the work in this area has focused on indoor and stationary 
applications [4]. Older people, however, need support not 
just inside their homes but also in mobile situations, 
because mobility is a key part of maintaining one’s 
independence. Older people often struggle with mobility, 
partly because of physical frailties but also due to 
decreasing abilities to cope with the demands of outside 
and mobile environments.  

In addition, a variety of everyday tasks are commonly 
performed while on the move, such as shopping, socialising 
and searching for phone numbers and addresses. If support 
for such tasks is only available in the home, then its 
usefulness will be limited. 

In this paper, we discuss how mobile devices, such as 
handheld computers, can help to provide this type of 

support. We consider the main barriers to this support and 
how they can be overcome. In Section 3, we then present a 
case study in developing and evaluating a mobile device for 
older people and consider what we can learn from it more 
generally. 

2. MOBILE DEVICES 
The usefulness of increasingly common mobile devices, 
such as mobile telephones, handheld computers and digital 
cameras, stems largely from their portability and constant 
accessibility, allowing users to access facilities while on the 
move and in locations where no other access to technology 
is possible. 

Furthermore, recent advances in processing power, 
connectivity and positioning technology increase the scope 
and potential of these devices. They can provide 
information tailored to the user’s location and access 
information more efficiently and in locations that were not 
possible in the past. 

This makes them ideal for providing support in a variety of 
mobile activities, helping with navigation, providing 
information about public transport, prompting memory in 
appropriate places and at appropriate times and enhancing 
communication and security. Some such facilities are 
already available and others can be developed using current 
technology. 

2.1 Barriers 
However, there are various barriers restricting the potential 
of mobile technology to provide support to older people. 

Firstly, in general, these devices have not been designed 
with older people in mind and are often difficult for them to 
use. In order to be mobile, most are small and have small 
buttons and screens that are hard to see and operate. They 
often use deep menu structures that place heavy demands 
on memory. They also often rely on knowledge of 
metaphors and interaction techniques taken from desktop 
computers – techniques that are unfamiliar to, and 
confusing for, computer novices, such as much of the older 
population. While there has been some recent work on 




