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V. Mitchell, C. Nicolle, M. Maguire, H. Boyle. Web-based interactive TV services for
older users. Gerontechnology 2007; 6(1):20-32. This article reports a study that
explored user requirements for web-based interactive TV (iTV) services from the
perspective of older users. Members of a University of the Third Age (U3A) group
were recruited for the study in order to explore the potential for web-based iTV to
be used as a tool for mediating social communities. Focus groups and user trials
were used to explore participants’ reactions to the concept of web-based iTV and
to identify barriers to use. The study found that the web-based iTV service offered
in some contexts several advantages to personal computer use that were valued
by study participants. However, significant physical and cognitive barriers to use
were identified, such as cost of services, lack of privacy, information overload and
20 learning interface equipment. Recommendations for designing web-based iTV
services for older users, generated in response to these concerns, include keeping
the user interface simple, avoiding multi-modal keys on the keypad and providing
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information portals tailored to the interests of older users.

Keywords: older users; interactive TV, design guidelines

Television and the Internet are converg-
ing at an ever increasing rate, to create a
communication and information medium
for the mass market. In Britain some 62%
of households already have access to dig-
ital television, many using Freeview digital
TV services delivered via a rooftop aerial.
In September 2005, the UK Government
confirmed that digital switchover will take
place between 2008 and 2012 with a plan
to steadily shut down all analogue TV sig-
nals by 2012".

Digital TV offers the opportunity to provide
more than just a vast range of TV channels
to consumers. Already interactive TV (iTV)
services, including Electronic Programme
Guides and information services such as
BBCi, are widely available. A further ex-
tension of the iTV concept is the provi-
sion of Internet access alongside digital
TV services. Web-based iTV is delivered

via a set-top box (STB) connected to the
Internet by a telephone line or broadband
communication connection. The user is
able to surf the World Wide Web (WWW)
and send and receive email using a remote
control or sometimes a wireless keyboard.
As web-based iTV extends access to the
Internet to households who have no per-
sonal computer (PC), the technology of-
fers the opportunity to considerably widen
access to digital information services, in-
cluding on-line health services and e-gov-
ernment services to user groups currently
reluctant or unable to invest in a PC. For
example, Kaye’ comments: “As the initial
hardware costs are lower for a system that
is more secure, and much easier to use,
than the Internet (all you need is your ex-
isting TV, set-top box, telephone point and
remote control), [one can] predict Britain’s
8.6 million disabled people and their fami-
lies are more likely to purchase interactive
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television than PCs.” However, as noted
by Stewart’, there is no guarantee that the
marriage of television and the Internet will
be a happy one. The television is a col-
lectively consumed medium viewed ‘pas-
sively’, from a distance and from the com-
fort of an armchair. However, websites and
email often demand a much higher level
of engagement and interaction with the
content, usually viewed sitting in an atten-
tive upright position close to a computer
screen. Therefore, as well as overcoming
the considerable interaction design issues
associated with primarily interacting with
services using a remote control, there are
issues concerning whether the TV is an ap-
propriate mechanism for delivering the In-
ternet to consumers.

For web-based iTV to fulfil its potential as a
means for increasing the inclusivity of the
WWW, it must be accessible to all, includ-
ing older users, since a very large percent-
age of the television audience is made up
of disabled and older people, especially
during the daytime and non-peak viewing
hours®. The latter people often have a com-
bination of impairments such as poor hear-
ing/vision, reduced mobility, dexterity and
cognitive abilities. Keates and Clarkson®
considered the accessibility and usability
of digital TV services from the perspective
of older users. They found that exclusion
can occur because of the complexity of the
interaction paradigms related to the con-
cept of digital TV, for instance, the need for
2 remote controls. They also noted that the
added functionality of digital television in-
creases the cognitive demands associated
with learning and operating the TV. There-
fore organisations that are promoting web-
based iTV and other iTV services should
consider the particular needs of older us-
ers in order to identify conceptual barri-
ers to use and opportunities to reduce the
complexity of digital TV services.

This paper reports the results of a study that
explored user requirements for web-based
iTV services from the perspective of older

users®. The study aimed to: (i) identify user
requirements for web-based iTV services
relating specifically to the needs of older
users; (ii) identify concerns and perceived
barriers to web-based iTV being success-
fully adopted by older users, and (iii) for-
mulate recommendations for successful
implementation of web-based iTV in older
users’ homes.

BACKGROUND

The study is part of a body of human fac-
tors research undertaken in support of the
Services Aggregation (SA) Pilot conducted
within The Application Home Initiative
(TAHI) and sponsored by the UK Depart-
ment of Trade and Industry (DTI). The SA
Pilot was designed to evaluate the com-
mercial and technical case for enabling
multiple service providers to deliver easy
to use integrated information services to
the home using a variety of service deliv-
ery platforms. As part of the project a suite
of Internet services was developed to be
viewed via web-based iTV. These serv-
ices were evaluated in 15 Leicestershire
(UK) homes within what was branded the
‘SMART trial’. Central to the SMART trial
was an energy and water consumption
monitoring service developed by Severn
Trent Water, with the support of Leices-
ter City Council. SMART also contained a
meal planning tool ‘Cheffy’, energy saving
advice pages and a site specially purposed
for TV viewing containing entertainment,
travel information and online shops.

SMART utilised a set-top box to deliver
digital TV and web-based iTV services
enabling both email and web browsing,
whilst at the same time being able to view
the current TV programme in the top right-
hand corner (‘picture in picture’ or PIP).

To make special consideration of the ad-
ditional service requirements of older us-
ers, the service provider wished to also
study the user requirements of a specific
group of older people. The results of this
additional study were fed into the SA Pilot
to provide a platform for introducing web-
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based iTV services to a wider population
of older users.

Bouwhuis’ suggests that gerontechnologi-
cal research should aim to improve the
quality and frequency of social commu-
nication for the older user in order to im-
prove integration in society and to support
self-fulfilment. This study sought to explore
whether web-based iTV has the potential
to enhance interaction within an existing
group of older users. The University of The
Third Age (U3A) was chosen as the user
community for this study with members of
the U3A in Loughborough recruited to take
part. The U3A offers ‘Lifelong Learning for
Older People’. Third Agers organise their
own autonomous learning groups with lo-
cal U3As now existing all over the world.
The U3A does not provide a representative
sample of UK older people. Many U3A
members are retired professionals and
this was represented in the study popula-
tion which included retired teachers, lec-
turers and engineers. Although Quigley
and Tweed® reported that most of the UK
population over 65 had never used com-
puter technology, 15 out of the 20 study
participants were regular computer users.
However, the service provider was seek-
ing to target existing communities of older
people who were likely to be motivated
to communicate within a computer medi-
ated social network. The familiarity of the
user group with PC-based Internet serv-
ices allowed the researchers to investigate
whether web-based iTV offered particular
advantages over accessing similar services
using a home PC, leading to a deeper con-
sideration of the particular advantages and
disadvantages of using the TV as a delivery
platform for Internet services that would
not have been achievable if so many of
the participants had not previously expe-
rienced PC use.

Use by older computers users

Xie? reports that a large number of human
factors studies have found age related dif-
ferences in older adults’ learning and use

of computers and the Internet that can be
attributed to a decline in visual, perceptual,
psychomotor and cognitive abilities. How-
ever, reduced ability does not necessarily
impede fulfilment. According to Nielsen',
‘silver surfers’ (Internet users over 65) took
twice as long to complete online tasks, and
had a 53% success rate compared with the
average of 78 % for adults under 65. How-
ever, they were more determined to work
their way through websites, even the ones
that were poorly designed, and found their
Internet usage relatively more satisfying in
comparison to younger users.

Hilt and Lipschultz'" studied the use of the
Internet by older American computer us-
ers. They found that in line with the wider
population, their study participants varied
considerably in their use of the Internet.
Email was considered the most important
Internet function and was used on a regular
basis by most participants to stay in con-
tact with family and friends. When using
the Internet to find information, the study
participants were more likely to search out
information related to their specific inter-
ests rather than visiting mass media sites.
Hilt and Lipschultz'" concluded that there
is a need for web portals, perhaps hosted
by television and radio stations, through
which older users can be provided with
access to content that matches their par-
ticular interests rather than those of the
mass market. Therefore, their research
supported the goals of the SMART project
service providers who commissioned the
U3A study in order to understand the user
requirements of a specific older user com-
munity for Internet based iTV services.

It is interesting to note that 94 % of peo-
ple with visual impairment watch televi-
sion'. A high proportion of these people
have some useful vision so may be able
to access web-TV and other iTV services
if all the features are accessible from the
onset. Gill and Perera' sent out 400 ques-
tionnaires to visually impaired people ask-
ing what features they would like on their
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digital televisions. The results showed that
the following features would be beneficial:
the ability to change text size, the ability to
change colour combinations, use of icons,
speech input and output, audio descrip-
tion, more time to review any information,
and the option to decrease the number of
functions available. Gill* states that some
older people may take longer to view in-
formation displayed on a TV screen as their
visual accommodation takes longer to ad-
just. Some people have to move closer to
the screen to view textual information but
they are reluctant to do this. They may also
have to put their glasses on and off as they
focus on the remote control and screen
in quick succession, as is often necessary
when using interactive functions.

Keates and Clarkson® identified specific
causes for concern with regard to interac-
tion with digital television (DTV) delivered
via a set-top box. The majority of their sam-
ple age ranged from 62-85 years old. They
found that for this population there was
a high cognitive, visual and dexterity de-
mand on the participants associated with
using DTV. They recommended to manu-
facturers that cognitive demand should
be kept to a minimum and the interaction
with the set-top boxes should be as trans-
parent as possible. These improvements to
the provision of DTV would be beneficial
to the population as a whole and there-
fore would facilitate the transition from
analogue to digital TV. Other impairments
can be accommodated by ensuring that
messages can be perceived in both audio
and visual modes. Remote controls should
have clear visual markings, large and well-
separated buttons, with distinct shapes to
help distinguish functions, clear text and
symbols with good contrast'?.

Sit and Fisk'* noted that one of the most
dramatic changes associated with ageing
is the decline in the ability to do two or
more things at once. For example, older
users may find it difficult to position the
keyboard on their lap in order to obtain
a signal from the set-top box while typ-

ing and looking at the television all at the
same time.

Web-TV versus PC use

The context of use for web-based iTV is
very different from that usually associated
with using a PC. Chorianopoulos'® notes
that usability design principles developed
for desk top PCs do not translate to the de-
sign of iTV services. He reasons that this
is largely due to users adopting an enter-
tainment-orientated approach to interact-
ing with TV services that is very different to
the task-orientated approach adopted by
users of PC-based applications. However,
differences in the characteristics of the TV
and PC viewing platforms and available
interaction modes equally demand a fresh
approach to developing user interfaces to
be viewed over the TV platform. The main
differences are as follows'®:

(i) Although the TV screen is usually larg-
er than a computer monitor, the viewing
distance is also greater and the resolution
poorer (although this will change with the
take up of high definition TV). Therefore
only about 20 lines of text can be easily
read from a TV screen viewed at a normal
living room distance.

(i) The TV does not support direct manip-
ulation of content as no freely moveable
cursor is available for moving or editing
content on screen.

(iii) Use of TV applications, like mobile
phone applications, is based upon arrow
buttons, selection and number buttons.
Scrollable content is therefore not recom-
mended. Separate pages of content should
instead be displayed on the TV.

(iv) On a PC user interface it is necessary
to highlight which components on screen
can be selected or edited. Within TV user
interfaces, in addition to these issues, the
emphasis is upon explaining which but-
tons on the remote control can be used to
interact with the service and how they can
be used to navigate around the available
content.

(v) Although a wireless keyboard is often
provided with web-based iTV services,

January 2007, Vol 6, No 1

23

-
)
c
©
c
=
B
(e}

<
[8)
)

Pt
c
o
b
)
o0
=
2
=




Web-based iTV

-
[}
z
©
o
>
~
o
=]
[\l
>
=
[a+]
S
=
(o]
—

24

-
]
c
©
c
u
>
(e}
<
[8)
)
Pt
c
o
o
oo
2
2
2

the designer cannot rely on its availability
and therefore must ensure that all content
can be navigated and manipulated using a
handheld remote control.

iTV guidelines

Darnell'” describes how many Americans
buy web-based iTV because they are un-
comfortable with computers, often because
they have no experience of computing.
The challenge for web-based iTV design is,
therefore, to ensure that services are easy
to learn and use. iTV usability guidelines
have been developed to take into account
the specific usability challenges arising
from this platform. These guidelines ac-
tively promote Inclusive Design adhering
to the principle that good design for disa-
bled and older people is frequently good
design for everyone. In November 2003,
The European Committee for Electro-
technical Standardization formulated the
‘Standardisation Requirements for Access
to Digital TV and Interactive Services by
Disabled People’ '®. Guidelines included
in the report are on the equipment, access,
services, Electronic Programme Guides
and navigational menus.

The Tiresias website'? also provides guide-
lines on iTV for the visually impaired. The
guidelines cover topics such as iTV appli-
cations, on-screen display, remote control,
customisation, and websites. However,
even if the user interface to iTV is designed
with older users in mind, it is still neces-
sary to ensure that the services promulgat-
ed through iTV are useful and desirable.
Stewart® notes that one of the greatest chal-
lenges facing the providers of iTV services
is the increasing availability of PCs within
the home environment. He concludes that
the most successful iTV applications will
be those that take advantage of the con-
vergence of TV and computing platforms
and offer value to the user that exploits
the TV-centric context of use. As the user
population of this study shows, home PCs
are also becoming commonplace amongst
older users, at least from certain socio-eco-

nomic sectors. This domestication of the
PC is likely to continue as computer use in
schools and the workspace becomes com-
monplace and the cost of PCs continues
to decline. Therefore, does it make sense
in the long run to develop the TV as an
access point to the Internet if PC access in
the home is to become the norm? The fo-
cus of this study, therefore, was upon elic-
iting user requirements for web-based TV
services. In particular, what web-based in-
teractive TV services would be particularly
welcomed by the older population and
what value, if any, is added to these servic-
es by providing access via the TV? Unless
web-TV offers particular advantages to us-
ers above those provided by having access
to the Internet via a PC, then the future of
web-TV will remain uncertain.

METHODOLOGY

Data collection involved qualitative re-
search methods using focus groups, user
trials and interviews (Tables 1 and 2).

Focus groups

In the first phase of the data collection,
focus groups were used as they provided
a suitable technique for initially assessing
user needs and feelings within a relaxed
atmosphere. In the focus groups, individu-
als did not get the chance to explore the
web-based iTV system on their own; in-
stead, the moderator provided a product
demonstration as the basis for discussion.
The aims of the focus group were: (i) to
demonstrate and introduce web-based iTV
to the group; (ii) to obtain their initial views
on web-based iTV; (iii) to investigate any
concerns and barriers they could foresee;
(iv) to identify facilities accessed through
web-based iTV that would be of interest to
the group; and (v) to explore the possibil-
ity of the U3A using web-based iTV as a
platform for service delivery.

The first session took place at the home of
a married couple from the U3A in order
to provide a realistic environment within
which to introduce and explore the con-
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Table 1. Description of the focus group
sample; n = 20

Table 2. Description of the user trials sam-
ple;n=38

Gender Gender
Male 8 Male 4
Female 12 Female 4
Age [yrs] Age [yrs]
80-89 2 80-89
70-79 16 70-79
60-69 2 60-69 0
Computer usage Computer usage
Users 15 Users 4
Non-users 5 Non-users 4

cept of web-based iTV (Figure 7). SMART
was installed in their home, including the
energy and water usage monitoring sys-
tem. The other two focus groups were held
at ESRI as they contained members of the
U3A not known to the first couple, there-
fore avoiding any awkwardness that may
have occurred because other participants
felt they were intruding into someone
else’s home. However, a similar informal
atmosphere was created within the ESRI
meetings.

At the beginning of each focus group, the
web-based iTV and the SMART services
in particular were demonstrated. The us-
ers were then asked to discuss their initial
requirements, concerns and issues related
to the service. A concept board was intro-
duced to generate new concepts and ideas
about web-based iTV. The participants
were encouraged to select pictures from
a range provided and then to choose an
image that would represent facilities they
would like to see provided. Using a word

TP

h

Figure 1. Home based focus group taking place
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map, participants were also asked to pro-
vide a word or sentence on their concerns
or issues, and these were placed on a flip
chart to prompt further discussion. Finally,
the users were asked to complete a ques-
tionnaire, and the researcher provided any
assistance that was needed.

User trials

To assess whether users experienced any
usability problems when operating the
web-based iTV system and to explore user
requirements in more detail, one to one
user trials were conducted. After piloting
of the method, eight participants from the
initial focus group stage took part in these
trials. The trials were audio-taped and later
transcribed in preparation for analysis. On
arrival at the home used in the first focus
group, participants were given a choice
of where to sit, i.e., where they would
usually sit when watching their own TV.
The choice of a hard back chair (1.70 m
distance from TV) and an armchair (ap-
proximately 2 m viewing distance) were
offered. Only the participant and re-
searcher were present during the trial. The
aims of the user trials were: (i) to allow
the participants to experience actual use
of web-based iTV; (ii) to explore the find-
ings from the focus group in more depth
in order to highlight key user requirements
including barriers to use; (iii) to identify if
there were any differences between com-
puter/non-computer users relating to their
requirements for web-based iTV; (iv) to
assess the usability of the equipment and
services on an individual basis; and (v) to
identify participants’ impairments in more
detail to ascertain if these were causing
any particular problems when interacting
with web-based iTV.

The user trial consisted of four stages: (i)
gathering of background information; (ii)
introduction to the trial tasks; (iii) comple-
tion of tasks presented in scenario form,
and (iv) post-trial interview in the form of
a questionnaire.

Users were asked to complete a set of

pre-determined tasks, using common us-
age scenarios, for example, viewing and
interpreting energy and water saving infor-
mation, and planning a meal with specific
ingredients using the Cheffy meal plan-
ning tool. They were also asked to per-
form a Google search and send an email
using the digital TV email service. The
researcher observed these activities and
recorded the time to task completion or
failure, the number of errors and the level
of assistance that they required. Although
these measures allowed the usability of the
system to be assessed, usability was not
stringently tested as the aim of the study
was primarily to gather user requirements.
The use of web-based iTV in living room
surroundings allowed the investigator to
observe the users in a natural setting and
made the experience more realistic for the
participants.

DATA ANALYSIS

Both the focus groups and user trials were
transcribed and imported into a qualitative
data management tool, Nvivo?. The data
were summarised, coded (using axial cod-
ing) and broken down into categories so
that any themes that arose of relevance to
the project were captured. Memos, quotes,
and references were linked to each code.
Nvivo does not analyse the data as a statis-
tical package might; it simply provides an
environment to store and explore the data
and ideas?'. Data analysis occurs through
the process of coding, data reduction is
achieved through formulating the codes
into trees, and finally data is displayed to
allow themes to be reviewed and assimi-
lated.

ResuLts

PC users vs. non-users

Fifteen out of the 20 participants were
computer users, and therefore, these re-
sults are not statistically significant, but
are nevertheless interesting. The compu-
ter users taking part in the study recorded
the following uses for their PCs: research,
games, Internet, email, Word, Excel, family
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history, photo storage, letters, banking, and
making bookings. The time scales of com-
puter usage ranged from ten participants
using it daily, one using it weekly and one
using it fortnightly. The remaining three
did not answer. During the focus groups,
the existing computer users were asked
after the demonstration of web-based iTV,
whether they preferred the web-based iTV
service or PC-based access to the Internet.
3 preferred the web-based iTV, 7 PC-based
access, 4 preferred a combination of both,
and 1 provided no response.

The 7 PC users who preferred PC access
could not see any advantages to having
access to the Internet over the TV. How-
ever, there was some indication from the
discussions that a number of participants
struggled to see the two systems as being
possibly complementary — instead they
were only willing to consider the option
of having one or the other solution and
not both systems together. A number of the
participants preferring the PC solution per-
ceived that the only advantage to having
the set-top box related to the provision of
the extra Freeview digital channels.

One of the participants that preferred a
combination of TV and PC-based solutions
highlighted that iTV was more convenient
for emails as it took too long to log on to
the PC. Another stated that the iTV system
was more convenient for emails as you did
not have to go into another room to check
your mail. This suggests that the users
would like to be able to casually check for
emails outside of periods when the PC is
switched on. Being able to check for mail
between TV programmes was therefore an
advantage offered by the web-based iTV
system that is not easily met by the PC-
based alternative. The one computer user
who had the SMART service actually in-
stalled in her home found that the dual op-
eration of the PC and web-based iTV sys-
tem had made it difficult for her to manage
her emails. She found that she was unable
to open up emails on the TV that had been

previously opened on the PC. Whereas
this problem was solved with assistance by
re-configuring the PC-based email service
so that emails remained on the message
server rather than being ‘pulled’ from the
server to the PC, the problem showed how
easily the complexity of a service can be
increased by introducing new technology.
Therefore, just as digital TV was found by
Keates and Clarkson® to significantly in-
crease the cognitive loading for older users
associated with watching TV, web-based
iTV may further increase this loading un-
less its implementation alongside existing
computer systems is carefully managed.

The web-based iTV service was also viewed
by one participant as a better medium than
the PC for sharing information. Whereas
the computer is one to one, the TV is better
to use when wanting to see about a holi-
day or shopping and therefore there is a
possibility to discuss with others and make
suggestions. This may be a particular issue
for older users who may be uncomfortable
crouching or leaning awkwardly to see a
PC screen when there is typically only one
chair in front of the screen.

Concerns raised about web-based iTV
from the existing computer users often
related to wanting the system to offer the
same functionality as a PC. For example,
users asked whether they would be able
to type documents, print, or attach docu-
ments to emails. This again shows confu-
sion over the purpose of the system. Rather
than viewing web-based iTV as an exten-
sion to digital TV services, these users ap-
peared to be viewing the system as a PC
that used the TV screen as a monitor and
replaced the keyboard and mouse with the
remote control and wireless keyboard. The
result from this perspective was a poorly
specified computer that performed badly
in comparison with a desktop PC. As well
as raising expectations, this sort of con-
fusion can lead to usability problems, as
users apply an inappropriate interaction
paradigm when attempting to use services.
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Designers of web-based iTV services must,
therefore, be careful to develop content
and user interfaces that build on user inter-
face paradigms being established through
the application of iTV usability guidelines,
such as those developed within CENELEC'®
and applied to good effect within BBCi*2.

With regard to the five non-computer us-
ers within the focus groups, four of them
preferred using the iTV as opposed to the
computer and one thought they would
prefer to use a computer. Overall the non-
computer users felt they would be gaining
if they had web-based iTV as they did not
have a computer. Another participant was
relieved that there was no need for previ-
ous computing experience when using the
service, although this participant preferred
the size of the font on the TV compared to
the computer. This comment demonstrates
a lack of knowledge of the adjustments
that can be made on a PC to increase the
size of the font, and adjust other accessi-
bility options.

Service requirements

During the focus groups most of the partic-
ipants were not interested in the concept
of a U3A service developed specifically
for web-based iTV. However, those who
took part in the user trials were able to be-
come more familiar with the web-based
iTV concept and were then more forth-
coming with U3A related requirements.
A possible explanation is that the study
introduced a number of new technology
concepts and there was no time within the
focus groups to properly assimilate these
concepts. The opportunity to try the serv-
ice for themselves therefore gave the par-
ticipants the chance to explore more fully
its nature and consider their requirements
at a more measured pace. Eisma et al.”?
suggest that older people use technology
less than younger people because they are
more likely to fear it. This may also have
been a factor affecting the outcomes of the
focus groups.

When discussing their requirements in re-

lation to U3A activities, participants were
interested in being able to access infor-
mation about the courses on offer in their
area. Cost of service use was, however,
an overriding issue for participants sup-
porting previous literature’*. Ekberg and
Roe* have stipulated in their guidelines
for uptake of technology with older us-
ers that products need to be affordable in
order to be accessible to them. The provi-
sion of email facilities for contacting other
members was a popular option even with
the non-computer users. ‘Access for all’ to
the U3A’s online information services was
viewed as a positive concept, in line with
the U3A philosophy. iTV was generally
viewed as a good mechanism for provid-
ing this access that could easily be made
available to all members, not just those
with computers.

Concerns

The study participants expressed many
concerns about the concept of web-iTV
both within the focus groups and user tri-
als. The data analysis led to these concerns
being grouped into nine themes as fol-
lows:

(i) Information overload. This concern
mainly related to users having to assimilate
many new concepts when learning about
and trying web-based iTV for the first time.
However, concerns were also expressed
about using the TV which was meant for
relaxation as a tool for looking up informa-
tion. That using web-based iTV was per-
ceived as work rather than relaxation may
have been accentuated as the users were
using the system for the first time which re-
quired considerable concentration and ef-
fort for many of the older users in the trial.
(i) Privacy. If other family members were
present when the user was reading and
writing emails.

(iii) Confusion. Web-based iTV offers more
functionality and thus requires more cog-
nitive effort to learn and operate than or-
dinary TV.

(iv) Equipment. Usability issues were
raised particularly relating to use of the re-
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mote control. Some users also found the
keyboard uncomfortable to use when rest-
ing on the lap as little wrist support was
provided.

(v) Printing. There was no facility for print-
ing within the web-based iTV system.

(vi) Monopolising the TV, when others may
wish to watch it.

(vii) Cost. Concerns were expressed about
the cost of the set-top box, broadband con-
nection, and provision of services.

(viii) Impairments. Some participants had
difficulties manipulating the remote con-
trol due to arthritis and others had diffi-
culty scanning the TV and reading the key-
board when wearing varifocals or separate
glasses for reading and distance.

(ix) Need for simple language. Common
key labels such as ‘Home’ and ‘Back’ used
within the services and already familiar to
users of mobile phones were still confus-
ing for many of the older users. Different
arrows for navigation within web services,
for programme selection and for TV set-
tings also caused confusion.

Many of these concerns are unlikely to be
unique to the older user population. How-
ever, in line with the findings of Keates
and Clarkson® relating to the use of DTV
services, this study showed that the trial
web-based iTV system placed high cogni-
tive, visual and dexterity demands upon
older users. The user trials showed the
study participants struggling to interact
with the technology even though the user
interfaces were well designed in line with
existing iTV usability guidelines. The prob-
lems experienced related mostly to the
need to assimilate so many new concepts
atonce in order to make sense of and learn
to operate the system. These new concepts
included: (i) using a wireless keyboard po-
sitioned on the lap to navigate and select
screen based content, (ii) having to look
down at the keyboard and then back up
to the screen to see the effect of each key
press, (iii) the novelty of web-based infor-
mation being displayed on the TV screen,
(iv) understanding the difference between

existing digital services such as BBCi and
the web-based content introduced in the
trial, including questions about where the
Internet content was coming from (such
as the aerial), (v) understanding the con-
cept of wireless broadband (Why was no
wired link needed to the phone line?), (vi)
the novelty of digital TV, including having
to make sense of how extra channels were
now available through the existing TV aer-
ial, and (vii) the remote control included
with the set-top box provided in the trial
was poorly designed and it was easy to
accidentally hit the wrong buttons which
made it difficult to build up a consistent
mental model of the navigation structure.

Although the majority of the participants
felt that the layout of the keyboard was
in keeping with the traditional computer
keyboard (apart from the shortcut keys
and programme/volume keys), the use of
it on their lap seemed to be problematic.
Although most of the participants stated
that they had no problem using the key-
board on their lap, many of them chose to
predominately use the remote control stat-
ing it was more familiar to them. The par-
ticipant that had the iTV for a number of
weeks placed the keyboard on a tray with
a bean bag base which allowed for more
stability and comfort. If a service provider
wants to target an older user community
group such as the U3A they will need to
give careful thought to the keyboard de-
sign. Considering that older people can
have a number of musculoskeletal condi-
tions related to age, there are a number of
problems that could arise if they are in a
sustained position for any length of time,
for instance balancing the keyboard on
their lap with no wrist supports, whilst
reading on screen text from an armchair.
TV viewing is in the mode of relaxation,
i.e. ‘lean back technology’ whereas com-
puter viewing is more intense (‘lean for-
ward technology’)**. Technology used in
such home situations needs to consider al-
ternative hardware solutions to accommo-
date this ‘lean back’ posture, for instance
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by providing a keyboard base conforming
to the contours of the user’s lap.

DiscussioN

This study has identified a range of older
user requirements relating to the use of
web-based iTV. Despite the provision of
usability guidelines for the design of user
interfaces to be viewed via the TV that
take into account the needs of older users,
this study has shown that there are still a
number of aspects of web-based iTV that
need to be addressed to provide a more
inclusive design. These mainly relate to
understanding the TV-based paradigm for
interacting with web-based iTV services,
as well as overcoming the cognitive load
associated with the introduction of so
many new concepts to users within one
piece of consumer technology. Many con-
cerns and barriers, therefore, need to be
addressed to accommodate older users’
requirements. Cost, information overload,
confusion regarding the technology, the
need for simple navigation and language,
and the design of the remote control and
keyboard for web-based iTV use are all ar-
eas that need to be targeted.

The common reaction of the study group to
making mistakes when trying out the sys-
tem was that it was their fault, rather than
the result of poorly designed technology.
The computer users in the sample exhibited
a similar attitude towards their computers.
For example, one participant commented
that “when things go wrong you think it is
your fault all the time”. There was, how-
ever, evidence from the comments of the
participants that web-based iTV could be
less intimidating than the computer, as the
TV was generally viewed as a friendly and
familiar piece of equipment. However, for
this to occur many of the conceptual and
physical barriers to use identified within
this study need to be minimised within the
design of future web-based iTV systems
and services.

RECOMMENDATIONS

The following nine recommendations are
made to reduce these barriers to use:

(i) Appropriate hardware solutions. Remote
controls used to navigate web-based con-
tent on the TV should help the user clearly
distinguish between keys used to navigate
web-based content and those used to con-
trol the choice of programmes. The use of
multimodal keys should be avoided wher-
ever possible and the design should pre-
vent the user from inadvertently switching
between TV and Internet modes. Wireless
keyboards provided with web-based iTV
systems should be designed specifically to
sit comfortably in the lap for long periods
of time perhaps through the use of a gel or
sponge base. Good support for the wrists
should be provided given the likely oc-
currence of wrist problems amongst older
users. Keyboards should also be aestheti-
cally designed to blend into the domestic
context of use. The keyboard used in this
study was black and more suited to an of-
fice than the home environment.

(i) Easy to use tailored services. Although
the services provided largely adhered to
the available usability guidelines for the
design of iTV services, the study users still
found it difficult to navigate and select
content when completing the study tasks.
This suggests that older users may benefit
from the provision of bespoke service por-
tals that offer access to services of specific
interest to older users designed to further
simplify navigation. This supports the find-
ings of Hilt and Lipschultz'® who recom-
mend that older users are shielded from
the complexity of multi-channel digital TV
by the provision of portals providing easy
access to channels of particular interest.
(iii) Clear user interface paradigm. This
would make it clear to users that web-
based iTV is an extension to TV usage not
a poorly specified alternative to a desk-
based PC. This may require the use of a
‘walled garden’ that prevents users access-
ing Internet content that has not been spe-
cifically repurposed for viewing over the
TV.
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(iv) Support communities of users. The
study participants valued the potential in-
clusivity of web-based iTV and welcomed
the opportunity to provide on-line access
to messaging and information services to
all U3A members. Community-based sites
can be designed to specifically address the
needs of older users as discussed above.
Support networks both online and within
the local community can be used to break
down barriers to use and encourage use
amongst even the most wary users.

(v) Exploit the TV platform. The study par-
ticipants were able to identify contexts of
use where web-based iTV may offer ad-
vantages over the PC. The TV was identi-
fied as potentially a more suitable platform
for sharing and discussing information
with others, for example when booking a
holiday or displaying photos. Service pro-
viders should look for other opportunities
to exploit the availability of a large shared
screen within a living space. For example,
in the U3A context content could be de-
veloped to support the activities of home-
based study groups. Photo sharing and
‘Blogging’ services could also be adapted
to the needs of U3A members by provid-
ing a simple way of gathering and collec-
tively sharing photos and experiences from
events and outings.

(vi) Simple email access. Many study par-
ticipants, including those who had never
used email before, liked the idea of be-
ing able to quickly check for messages
during advertisement breaks or between
programmes when watching TV. Services
could provide a fixed shortcut on the re-
mote control to email as suggested by
study participants. However, the opportu-
nity to password email access should still

be provided to reflect the concerns of us-
ers who were worried about others read-
ing their emails. This would not stop others
in the room reading emails on the shared
screen but would at least prevent unau-
thorised access.

(vii) Breakdown of costs. Many participants
were worried about hidden costs of broad-
band, equipment, services, support, etc.
(viii) Free help-line within service pack-
ages targeted at older users to encourage
users to seek help when needed.

(ix) Integrated equipment. Much of the
increased cognitive loading experienced
by the study participants resulted from the
need to use multiple boxes and controls to
provide the service. In future, both digital
TV and web-based iTV may become inte-
grated into the TV set. This will eventually
greatly reduce the complexity of service
provision.

CoNcLUsION

The results of this study support the warn-
ing of Stewart® who predicted that the mar-
riage between the Internet and TV would
not necessarily be an easy one. For older
users the barriers to use associated with
the use of existing web-based iTV services
are particularly high. This study has ex-
plored the concerns and perceived barriers
to use from the perspective of an existing
community of older users. This has led to
the development of design recommenda-
tions that may help future service develop-
ers alleviate some of these problems and
enable web-based iTV to become an ac-
cepted and valued way for accessing Inter-
net-based services from the comfort of the
living room.
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