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Abstract. User interface design needs to be revisitedéoroldest members of
society The literature has shown that over the age of 70 increasing numbers of
older people find it difficult to learnand the rapid changes in technology and
associated interfaces make it particularly difficult for our oldest citifepsr-

ticipate in the digital age. Focused on aged care residents, this is a perspective
paper, outlining the needs and suggesting avenues for research in thissunder r
searched population of technology users. Also expliorettempts to overcome
digital exclusionare the assistive technologies that aid membgthis fourth

age, as well as their family and professional carers.
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1 I ntroduction

The literature defines the @dy in stages: with the oldestd being those in the 80+
agegroup[1,2,3. Expeiences of technology in this ageoup, defined by4,5] as the
fourth ageareconsiered in thisperspectivgpgoer. The global population of elderly
people is steadily increasin,7,89,10,11,12 It is generally accepted that while
innovations in technology are advancingiddy, the elderly are increasingly unable
to keep up6], [13]. In particular, those in the fourth age, many of whom have not
been exposed to technology in their home or working lives, are atdvalidage as
more and more daily tasks are performed electronidaty. Access to information,
resources and services is iresigly reliant on technologindeed, computer opéra

ing systems are frequently being changed and upgraded, ultinegaling in a quite
different computer xperience, again leaving the older users at a disadvantage when
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they are presented with an interface which is quite different to whahtheylearned
and to which they have become accustomed.

Given that relatively little work has been done in relation to techyalsg by the
fourth age, this article’s main contribution lies in its exploration of hoeh<itizens
can better be included in the digital agéhile this fourth age group of people are not
averse to learning how to use lieclogy [15], attempts to assist older people with
training courses aimed at their level of expertise, have had varying defjseesess.
As people age they become less mobile and less ablgettdasuch course3hey
also experience increasing physicéficulties, including visual and otor coordira-
tion challengesAdvances in technologganlead to isolation and ultimately a digital
divide [14].

There has beesomeresearch which investigates the training courses and online
comrmunities which assist tholdestold, examining whether these are useful for those
in the age group and if not, what might be theratéves. Many of our elderly wish
to remain independent and living in their own homes for as long as odsibwhile
it is acknowledged thahey need support to remain there, a large numaleerestrit
ed in their use of technology in these homAscertain level of independence can be
achieved by the use of assistive technology devices (ATDs), but the eldedyto be
persuaded of theirdmefitand relevance to themselves. The aliiva is often that
they will need to move from their homesr&girement villagesr assisted living erv
ronmentg16].

As they become less mobile, the abilitfythe fourth ageo take part in socialca
tivities is also decreased. Some have been introduced to social networking sites, such
as Facebook but manygber faceto-face comranication. Smart phones and tablet
devices provide easy access to infation and social contact but thatsorequires
knowledge, skill and financial resources. The fourth age, who lived througletirs y
of the ‘Great Depression’, are averse to spending money on new equigpragnfew
years. Yet, computer operating systems are constantly beingdaggrad over time,
the intefaces are changing which leaves older users at thevdisiage of not only
cost, but learning, in regards to those changes to technology, applicatibriste-
faces.

1.1 Vignette

Rose, who is 8%ears old, phoned in distress when her laptop had failed.cdder
puter was nistalled with Windows Vista- a very outdated operating system. The
computer would not start up at all. When Rose was told that it might be impdsesible
recover the computer she was extremely upset and protested that it had nateldeen u
very much and indeed, was only bought after heb&wd had passed aw®}2 years
earlier. In her mind, this was not a long time for an expensive posséssiontinue
working; whereas in computer terms it was ancieltiere followed some discussion
araund he possibility of her using an iPad instead, which might be easier t@ymana
since she only useher computer for email and internet browsing. ‘No!’ she ptotes
ed. ‘I want MY computer’. It was inconceivable to her that what wadmtasuch an
expaensive piece of equipment should have such a shetimié. She also believed



that she was approaching the end of her days and that to buy a new comgulte

be an unacceptablgaste of money. But she had grown accustomed to being able to
communicate vth her family over email, and keep up date with news stories
online. She was delighted when the computer was eventually recoverédinguto
outdated it is only a matter of time before it happens again. Rose is notrizdntefo
with change, as is evident by her reluctattcehange to a tablet devicghe haslso

not been willing to embracether assistive technology devices, such as hearing aids,
or personal emergency deviogben they have been suggested to her as toois-to i
prove her health and Webeing She accepts that these may be helpful to other-elde
ly people but considers that they are notwaht to her, despite her being profoundly
hard of hearing and prone to falls.

2  TheDigital Divide

As was the case with Rose,any informationand communication technologies
(ICTs) are perceivedhy membes of the fourth ageao be of little or no relevance or
use tothemselves even thoughaccess to information, resources and services-is i
creasingly reliant on technologi.earning to use technology @madapting to the ever
changing interfaces esentchallenges for the oldestd. For example, web guéd
lines for older people learning to access online communities have been tshmwyn
quire longer learning timegl7]. The oldesbld need to learn how tnavigate the
digital spaces, digital language and interaction styles, and ever chaegimplogy.
Literacy and learning are thus challenges that need to be addrBsiseid.true for all
useof technology by the elderly. Increasingly the etlieencouner tasks that were
once familiar to them that are now performed digitally.

The learning divide is a stdet of a wider digital divide (DD) to do with education.
According to[18], the phenomenonould be generalised as addressing either some
form of socoeconomic divide or some form of education divide. One can extrapolate
that less welkeducated seniors are likely to face more of ankaged learning divide
than betteieducated ones. It is also possible that the kind of work undertakem-by se
iors durirg their working lives, will have an influence on thability to participate
online. Three reasons for namse of ICT by older Portuguese residents were iident
fied by [19] as attitudinal, fuational and physical. They define attitudinal as the e
derly beng willing to try technology but they are either generally indifferent ey th
lack the seHlconfidence to persevere. Ftional is defined as a lack of access to a
computer at home or they do not have the skills necessary to use it; andalphysic
means thg have physical or mental limitations preventing them from using téohn

gy.



3 Objectives

This paper discusses research that is in its early stages and the focus akwdich
explorewhat factors facilitate or hinder the fourth age from taking advanthge- o
formation Techntpgy and to keep up withdgancing technologies and ways td-a
dress that, now and in thetdire. The challenge isolw do you bring Information
Technology to them, making sure that it is relevant to them and enabéng tb
continue toaccess 2 To address this dilemma, théléeving research questions have
been identifiedWhat factors influence the successful access to and continued use of
Information Technologies for the oldest users? What are ti#ezs/inhibitors to the
oldestold embracing the use of assistive technologies?

These factors may include, but not be restricted to, the factors identffigk®b
Attitudinal, Functional and Physical. These questions are relevant totqurobltems
faced by the elderly in coming toigs with advances in Technology, hence tee r
search innovation and relevance.

4 Digital inclusion of thefourth age

Although the use of computers and the Internet among older adultsgading, there
is an agebased dividg18], [20,21] whereby, compared to other age categories, older
people are reporting lesse of PCs and the Imteet Comparisons of ICT penetration
by age for various OECD catries in 2000, including Australia were developed by
[18]. These comparisons showed that for people aged 28,tclose to 90% of them
accessed thanfernet, whilst for people aged-8% it was less than 50% and forope
ple aged 65 and over, it was well under 2@%eport of ageing in Germany claimed,
however, that the situation was changing, and that thereimgécations that techrio
ogy could make a significant contribution to ageingcessfully[22]. However,[19]
calalated that 20% of 644 yearolds were frequent users, while 81% of2%6year
olds embraced the technologndéed, 65% of older adslthadnever used technmi
gy. A large study byj23] revealed that those aged over 80 are still left behind in the
use of the Internet and technology in the United States. Australian dagtatastto
these fgures with 97% of 15 to 17 yeaids reporting use dhe Internet, while only
46% of those aged 65 or older are Internet Uges

An example of the agbased divide is that some seniors experience accesa-limit
tions due to ageelated disabilitie$23]. It was reported by18] that in 2000 people
with disabilities only ejoyed half the benefits of Internet access at home, compared
to those without a disability. A aglon was put forward by25] that “One way to
alleviate this problem may be to provide a publicly accessible infrasteuto the
informaion technologies; for example, a higgth pavilion in a city park, a computer
booth in a shopping mall, or an Internet kiosk in a restaurant, booksttibeaoy”.
Given the prevalence of disability with increasing age and coase@eographical
and molility i ssues, public access through community centres, schools and libraries,
alone, does not sufficiently overcome the challenges faced by seitiomgerelated
disabilities[26]. This can only be of benefit to thoséderly who are still mobile.



What,though, of the “shuins”: the elderly who do not venture to such places easily,
who are reliant on friends or family to transport them and who spend mosgtirof th
time inside their own home$2ne explanation for the agmsed divide is that, with
increagng age, there appears to be a diminution of power (purchasing powgcapoli
power, and position incgiety). It seems that the Digital Divide may be closing as
more seniors use the Internet, email and othertreldic forms of communication.
Sociologcal research has shown that ‘experience counts’. That is, the longer people
have engaged in online activities, the more use they find for the Int&@hmae is
increasing evidence that amongst youngeriarssuch online rgagement is taking
place, as seefor instance with their use sbcial néworks [27] and that they engage
with each other online and they participate in online commurji&28,29,30].

5  Assistive Technology Devices

There are a significant number of assistive technology devices, ateghnologies,
which can be useful in assisting to maintain independence and cahtilidbeing.
Gerontechnology is the combination of gerontology and technology andhe @-
fined as “the study of technology and aging for ensuring good health, ¢idl gar-
ticipation, and independent living through the entire life sg8h"[13]. These gemo-
technologies include astive technology devices marketed to people with hearing
loss, memory loss, cognitive and other disabilities. Bookingséises, taxisgine-
mas, and health appointments can all be done online. Health care was idbstified
[26], [31] as a particular reason for the elderly to take to the Internet fofiridatg
related to their medical conditions.

A number of technologies are availatite assist with ageelated healthssues.
These include, but are not limited to, vision and hearing aids, mobility aithsas
wheelchairs or scooters, mmunication devices to assist people with speech difficu
ties, emergency call buttons, and initi@gvto povide health care in the home.

One of these initiatives introduced in Europe and America, and in yartithe
Netherlands, to counteract problems with nursing shortages, is lebecare[32],
which is defined by[12] as “an audievisual connetion between a homewelling
client and remote healthcare professionass)gicommunication technogies”. The
connection with a health professional takes place through a computer osidelevi
screen and allows the elderly to maintain their independentkeeir own homes
longer, while providing ssurance to those caring for them that their health needs are
being met. One of the perceived advantages of this system is its relative ease of
once redvant traning has been provided. While these ATDs are helpful for anyone
with a disability, regardless of age, they are particularly beneficial éovehy old to
enable them to remain independent for as long as pofk#)/¢33,34].

A number of focus groups were conducted [bg] with older adults king in
communities in Europeihile they reported that the participants were aware of the
digital divide of technology use between generations and were williaghbvace the
use of various ICTs, they nevertheless displayed a lack of interessigtivze teh-
nology devices which they perceived asihg negtive connotations.



So it appears that while it has been shown that elderly people are willlagrh
about compters, they are still reluctant to embrace assistivAntdogy devices in
their lives[9], [10], [13]. This reluctance of elderly people to acknowledge their need
for assistive technology devices was investigatefpbwho introduced them to robot
technology. While the participants could see that they might be hédtpfuthers,
they were notready to accept the technologies for themselves. These perceptions
would need to be taken into account whenfiguring artificially intelligent devices
for the elderlyPerhaps the use of the term “robot” was a reason for the lack of enth
siasm, as some of the responses from participants related to perceived sizesof robot
along with eduction of jobs for humans and possible safety isg]es

In contrast,[35] concluded that the elderly are willing to embrace teldmp if
they perceive it has value tbeir situation. However, they highlight the issues with
increasing functionality of e/ices, much of which is not levant and not user
friendly to the elderly. Devices targeted to the elderly need to dre closely -
signed to their requirements and #ld@s. Perhaps one initiative would be to invest
gate methods of addressing Rose’s pretiest earlier in this paper “l want MY co-
puter”. The elderly may be better equipped to handle changing technologydarou
them if their personal desés and interfaes remain familiar to them, dissociated from
the underlying technogy.

Benefits can be obtained from exploring what factors facilitate atehipeople
from using technology. A great deal of research has been undettsikensurveys
and a number of theetical models to gain an understanding of the factors which
influence the use of technology. While surveys aetutifor gathering and evaluating
statistical data, they do not shed a lot of light on what influences the eldextgept
or reject technalgy [10], [36,37,38,39,40,41,42,43,44,45,46,48,49] While design
of technology for the elderly needs to take into account their spegificGrements,
training is of particular importance in assisting with their usgition of self
confidence and comtued use of the technology. Interestingly, the elderly do not like
to be taught by younger people or their children and theymmend that these trai
ing environments shoulde led by older adul{&0].

Consideration also needs to be given to the fusustainability of assiive ted-
nology devices for the elderlylhose who currently are reliant on these technologies
for their health and welbeing are not always considered with the inevitable upgrades
and improvements that are made. For instance, dlyalFAutomobile Association in
Adelaide, South Australia recently warned that the new National Brodd¥etavork
roll-out by the Australian Government will put at risk a large numbesefsuof pe
sonal alarms which, they assert, are nehgatible with he new network. While this
is not insurmountable, it will involve changes to current installationsypfisn to
users, possible failure of devices, and depending on the provigsgr,also incur a
cost[51].



6 Conclusion

Since global populations are ageing, at least in the western worldnpheation is

that more seniors than ever before will be needing to have access to tggharudo
acquire the skills to use it. This trend is likely to continue as goversragik other
agencies involved with seniorgquire more elgronic interaction in order to save
costs and increase access. Yet, many of the oldestrsere unprepared for this
change and are lacking in the skills and confidence to be able to access the required
data. There are efforts taking ptato train the elderly to provide them with these
tools and skills to attain and maintain access. It would seem thatvestistinology
devices have the potential to be extremely beneficial to our fourth ageapopulet
many are reluctant to takehantage of these ATDs for various reasons. Clearly, pe
ceptions by the elderly of a need for the technology as wetsasase of use, will
dictate whether acceptance is positive or negativesed&ch needs to be ongoing to
determine the factors that encourage or inhibit the elderly to take advanttingsef
technologies. If they do not, they riskdoming further isolated and furthersddvan-
taged, as services becommereasingly tied to technology. Closer attention also must
be paid by goveiments and other authorities when planning infrastructure changes
which may impact on technologies used and relied upon by our oldest citizens
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