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Many guidelines exist for the design of user interfaces for older users that are primar-
ily based on age-related limitations in perceptual, motor, and cognitive abilities. This
study was designed to compare the preferences of older and younger users on sever-
al characteristics of web design and to compare these preferences with existing
guidelines. Results showed that the web design preferences of older and younger
users appear to be very similar, which supports the 'universal design' approach. User
preferences largely corresponded to those incorporated into guidelines. However,
the fact that some discrepancies between guidelines and preferences were found in-
dicates that, in addition to user capabilities, user preferences should also be taken 153
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into account in web interface design.
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The internet has a lot to offer older
adults in terms of autonomy support
and quality of life improvement. First, it
helps individuals to keep in touch with
the outside world and to maintain social
contacts, which is particularly essential
for individuals with physical impair-
ments'>. Indeed, the use of internet ser-
vices has been shown to increase the per-
ception of social support®’. Second, it
provides users with access to relevant in-
formation, for instance, about health is-
sues>® and hobbies'. Third, by provid-
ing services like home shopping and
home banking, the internet may facilit-
ate instrumental activities of daily living,
which are important for autonomous
functioning®. Finally, there is evidence
that internet use may have psychologic-
al benefits, such as increased well-being
and sense of control®.

Apart from these obvious advantages, in

the past decade the ability to use inform-
ation technology has become increas-
ingly important in our daily lives. For in-
stance, collecting money from a bank
account has become virtually impossible
in the Netherlands without using a cash
machine as most banks are phasing out
desk transactions. Furthermore, many
computer-based assistive devices have
become available which can support
older adults in their daily routines, for
instance, microwave ovens to prepare
ready-made meals, computer systems
providing reminders of medical sched-
ules, etc.

A number of studies have drawn atten-
tion to the fact that older adults seem to
experience problems when dealing with
information technology or internet ser-
vices, such as web surfing and e-mail.
Older adults need more time, are more
error-prone, and need more steps to
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reach their goals”'?. Yet despite these

encountered difficulties, older adults
are able and willing to learn such new
skills and appear to enjoy it as well'>"3,

In order to improve internet ‘perform-
ance’ of older individuals, it is import-
ant to take into account age-related limit-
ations  when designing computer
interfaces. Nowadays, the development
of adequate guidelines for the design of
computer interfaces and websites for
older adults has become an important re-
search area'*'’.

As a result of this, guidelines have be-
come available for the design of user in-
terfaces and, more specifically, web inter-
faces'®!'”. More recently, attention has
been directed to the development of
guidelines that specifically focus on inter-
face design for older adults®'*'82°,
These guidelines are mainly based on
age-related changes in perceptual,
motor, and cognitive abilities that might
cause older adults to experience more
difficulties in using computers and the in-
ternet. For instance, visual acuity and
contrast sensitivity diminish with age,
which causes a decreased ability to dis-
cern small details and colour hues of
visual objects. Aiming movements be-
come less accurate with age, which can
interfere with mouse pointer movement
towards targets such as hyperlinks or
buttons. Furthermore, cognitive func-
tions such as working memory and spa-
tial memory are recruited in order to re-
member previously visited web pages
and to keep track of the virtual orienta-
tion in cyberspace. Behavioural planning
is needed to develop efficient strategies
and attention resources are required in
order to extract relevant information
from the screen. As these cognitive func-
tions tend to decline with age?"??, there
is a strong point for taking potential re-
strictions in these abilities of older
users into account.

Design guidelines based on abilities
that are susceptible to age-related de-
cline indeed generally focus on age-re-
lated functional limitations, not on user
preference. It seems reasonable to sup-
pose that, apart from esthetical consid-
erations, a user’s preference is also
based on a user’s functional capacity.
For example, a user with poor eyesight
may be more proficient if a website has
large letters and graphics and may for
this reason have a tendency to prefer
this type of website. Research on the re-
lationship between performance and
preferences is scarce. However, there is
empirical evidence that people’s design
preferences do not always match
designs that are predicted to be optim-
ally usable based on their capabilities.
For instance, a study by Bernard, Liao
and Mills®* showed that for online read-
ing purposes, a 14-point serif font sup-
ported faster reading, while older adults
in the same study (62 - 83 years of age)
actually preferred a sans serif font.
Thus, despite the fact that a user’s pref-
erences probably resemble the user’s
abilities, it is important to consider
user’s preferences when developing in-
terface guidelines - a website that is de-
signed to meet its users’ abilities but
not their preferences may be less attract-
ive to (and thereby less effective for) its
intended users.

The present study set out to investigate
web design preferences in older and
younger adults by strictly manipulating
a series of design aspects within a con-
text of a fixed interface design. We were
primarily interested in people’s first im-
pression of usability of a website, not in
the actual usability of that website
based on performance measures. There-
fore, we asked older and younger inter-
net users to judge the usability of sever-
al websites on face value. Given that
older users experience more difficulties
when navigating websites than do
younger users due to age-related limita-
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tions, it was expected that older users
prefer websites that take such limita-
tions into account. Younger adults have
fewer physical and cognitive limitations
than older adults, or may have different
opinions on design aesthetics, and may
therefore have different preferences.
Still, the approach of universal design®
assumes that the usability of products,
including user interfaces, is optimal
when these products have been de-
signed for people of all ages and abilit-
ies. Thus, from this perspective,
guidelines that are designed for older
adults should also be appropriate for
younger adults, which could imply simil-
ar preferences for the design of web-
sites in different age groups.

Our second question concerned whether
user preferences are consistent with ex-
isting guidelines. Table 1 provides an
overview of a number of guidelines, de-
rived from the literature, formulated for
older interface users. These guidelines
were mainly based on observed age-re-
lated changes in visual, perceptual, cog-
nitive and motor skills. Unfortunately,
there has been very little research into
the relationship between these

guidelines and actual performance of
older computer users, and therefore,
only general guidelines are available at
the present time®. The guidelines cover
aspects of interface design that were
also included in the present study. We
assumed that a user’s preferences
match his/her abilities and thus are
older users’ preferences compatible
with these guidelines.

METHODS

Participants

Participants in this study were recruited
at the public library of the city of
Maastricht, the Netherlands. Visitors of
the library were randomly approached
and asked to take part in the study. Par-
ticipants were required to have some in-
ternet experience. 107 individuals, aged
19 to 78 vyears, agreed to participate.
The participants were divided into four
age groups: (i) 19-34, (ii) 35-49, (iii) 50-
64 and (iv) 65-80 (Table 2).

Measurements

User preferences were tested in two
ways: using screen examples and by giv-
ing generic examples of web designs in
questionnaire format. As preferences to

Table 1. Interface design guidelines for older adults used in this study

Guidelines Remark

Text Avoid using small character sizes

Use sans serif fonts'* 1% 2°
Visibility
Visual

clutter

Use white space actively'*'®

Use headings or subheadings'®
Avoid flashing/blinking text'®
Clearly label each section'*

Navigation

Orientation

Avoid walking menus'*

Use left justified text; avoid centered or full justification
Maximize contrast between characters and backgroun
Place text on unpatterned background'*'&'°

Apply principles of perceptual organization (e.g. grouping)
Present information on consistent locations®'®

6,14,18,19,20

14,19
6,4,18,19,20
d

6,20

Avoid using elements that compete for attention?°
Minimize number of hyperlinks in a line of text'®
Use buttons with symbols and text'®

Provide visual feedback on selection'®

Use icons as hyperlinks rather than underlined text'*
Use placement conventions common to other sites'®
Avoid multi-column format or frames'®

Minimize demands on spatial and working memory

6,14,19

Provide visual cues for environmental support'*
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more general features of web design,
such as the use of roll over effects or
frames, do not depend on the context,
these preferences were measured with
broader questions. Also, design aspects
that could not be altered from the origin-
al website, such as different types of ori-
entation cues, were presented to the par-
ticipants in the questionnaire. On
screen, examples of existing websites
were shown to the participants. Only
websites were selected which aimed for
a general public. Of each website, differ-
ent versions were subsequently presen-
ted, in which one distinct design charac-
teristic  (for instance, font size,
background contrast) was changed. The
screen examples, which are discussed in
more detail below, are available at
http://www.pivo.unimaas.nl/docs/web-
design_PIVO_total_2509.ppt. These ver-
sions were presented on a standard note-
book computer (Apple Macintosh iBook,
screen resolution: 24 bit, 800 x 600),
using standard presentation software (Mi-
crosoft PowerPoint). As was mentioned
above, these guidelines were mostly for-
mulated based on observed age-related
decline and have not been empirically
tested. Therefore, we could not rely on
existing material to compare the
guidelines with user preferences. In-
stead, it was chosen to represent each
of the categories of the guidelines in
Table 1 and to use web screens that are
likely to be encountered by any user to
ensure ecological validity (e.g. portal
websites, websites with large amounts
of text, or websites with pictures). Parti-
cipants were asked to choose the ver-
sion of the website they considered
most pleasant to work with.

In addition to the web design items, the
guestionnaire included items on demo-
graphic status and internet usage. Demo-
graphic questions included date of
birth, sex, level of education, and level
of occupational activity. Level of educa-
tion was measured with a Dutch scoring

system?® consisting of an 8-point scale,
ranging from primary education to uni-
versity education. Participants’ profes-
sions were given 4-digit codes?® which
were subsequently transformed to the 7-
point level of occupational activity (LOA)
score. This LOA score is based on a func-
tional classification’’ and ranges from
low skilled to academic labour. The
questions about internet use included
the number of years participants had
used the internet and the frequency of
use (hours per week). Participants could
indicate for which purposes they used in-
ternet.

Both the on-screen web design items
and the questionnaire web design items
focused on one of five dimensions of
web design. The first dimension was
‘text’. Two on-screen items were in-
cluded to measure preferences with re-
spect to font size and font type. For the
first item, a portal-like website consist-
ing of links to other websites on a simil-
ar topic was shown with several font
sizes, ranging from 8 to 16 points. Font
type (serif and sans serif) was varied on
a website which contained a large
amount of text. In the questionnaire,
participants were asked which text justi-
fication they preferred (left, centered or
right).

The second dimension was ‘visibility’. A
website containing general information
on an academic course was used to
present different text/background con-
trasts (positive -black letters on a white
background- or negative -white letters
on a black background-) and different
letter contrasts (four versions ranging
from light grey letters on a white back-
ground to black letters on a white back-
ground). Using the same website, four
background-related web design features
were manipulated. First, participants
were asked if they preferred the pres-
ence of a photo or a logo in the back-
ground to a blank background, or vice
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versa. Next, preferences to different
background  contrast  characteristics
were measured, namely contrast and
blur level. The former feature was manip-
ulated using a background photograph
of a class of students, of which the opa-
city ranged from 20 to 80 percent in
four steps. The latter feature was varied
by applying four different blur levels to
the same background photograph.

The third dimension of web design was
labelled ‘visual clutter’, referring to the
amount of information on a website.
One on-screen item showed a newspa-
per homepage, once with moving pic-
tures (as present on the original web-
site), once with non-moving pictures
and once without pictures. Three related
questionnaire items were included to
ask participants about their preferences
of using (non-)moving pictures in gener-
al and their preferences to information
that is presented in a well-thought, us-
able way (with consideration of the abilit-
ies of the user).

The fourth dimension was labelled ‘navig-
ation’. An on-screen item showed a
simple search engine website (Google)
with several versions of a toolbar (text
only, icons only, both text and icons).
Four further questions in the question-
naire were included to ask participants
which type of link they preferred (text,
icon, or both), whether they preferred
text-type hyperlinks placed within the
main text of a website or placed in a sep-
arate column next to the main text,
which location of separately placed hy-
perlinks they preferred (left, right, bot-
tom, or top) and how pleasant they
rated the use of roll-over effects (5-point
Likert scale, ranging from very unpleas-
ant to very pleasant).

The final web design dimension that
was studied was called ‘orientation’. For
this dimension, three questionnaire
items were used. First, participants were

asked if they found the use of orienta-
tion cues to indicate one’s location in
the structure of the website pleasant or
unpleasant (5-point scale). Next, they
were asked to indicate which type of ori-
entation cues they preferred (tabs,
menus or links that change when one is
on the corresponding page). Finally, par-
ticipants were asked to rate the pleasant-
ness of the use of frames or sub win-
dows (5-point Likert scale ranging from
very unpleasant to very pleasant).

Procedure

Participants were informed about the
purpose of the study. After a brief in-
struction, they were seated in front of
the laptop to view the versions of the
websites. Each new website was intro-
duced briefly on screen to direct parti-
cipants’ attention to the design charac-
teristic of interest which was altered
between the different versions of the
website. After this, the different design
versions of a typical website were sub-
sequently presented with intervals of 3
seconds between the versions. Next, par-
ticipants were allowed to leaf through
the versions by themselves, at their own
pace. All participants were instructed to
judge the versions of the websites ac-
cording to subjective usability, that is,
they were specifically asked to indicate
which of the versions they considered
most pleasant to work with. After tick-
ing off the preferred choice on a score
form, the next web design characteristic
was introduced. After all website ver-
sions had been presented and scored,
participants were asked to fill out the
questionnaire.

Statistical Analyses

ANOVAs were conducted to determine
whether the age groups differed with re-
gard to level of education, years of inter-
net experience, and frequency of inter-
net use. y°-tests were used to analyse
differences between the age groups in
terms of sex and types of internet activ-
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ities reported. Both ANOVAs and y°-
tests were conducted to analyse prefer-
ences regarding web design features
(both  on-screen and questionnaire
items). If the ANOVA showed a signific-
ant effect, Tukey post-hoc tests were
done to make pair-wise comparisons
between all age groups.

ies: chatting (x°(3, N = 107) = 9.59, p =
0.02). The number of participants who
used the internet for chatting decreased
steadily with age: from 29.4% in group 1
to 0% in group 4.

Web Design Preferences
Different aspects of web design were
analyzed to investigate the effect of age

° RESULTS on participants’ preferences (Table 4).

. Group Comparisons

M The demographic characteristics of each On-screen items

N age group are presented in Table 2. The  There were significant differences

m— groups did not differ in terms of level of = between the age groups for the two font-

e education and occupation, but did in related aspects, font size and font type.

o sex composition: unlike age groups 1, 2 The participants in groups 3 and 4 pre-

g and 3, age group 4 consisted mainly of  ferred larger fonts (mean preferred font

E men (12 men vs. 2 women). sizes were 12.8 and 13.4 points, re-

; spectively) than the participants in

e Internet Activities group 1 (p = 0.04 and p = 0.01, mean
Means for internet experience, fre- preferred font size was 11.4 points) (Fig-
quency of internet use and number of in- ure 1). The differences in font type were

158 ternet activities are shown in Table 3. less straightforward (Figure 2). Most par-

The four groups did not differ with re-
spect to experience, frequency, and the
number of internet activities. The inter-
net activities were further dichotomized
(‘used’ or ‘not used’), to analyze them
separately, to study whether the choice
of particular activities differed between
the age groups. A significant effect was
found for only one of the eleven activit-

ticipants in groups 1 and 3 preferred a
sans serif font type, while most parti-
cipants in group 2 and 4 preferred a
serif font type.

The age groups also differed signific-
antly in their preference for pictures, no
pictures, or moving pictures on a web-
site (Figure 3). Participants in groups 1

Table 2. Means (M) and standard deviation in parentheses (SD) of some demographic

variables per age group
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Group N Age Sex Education Occupation
(Age ranges) (M, SD) (m/f ratio in %) (range 1-8) (range 0-7)
1(19-34) 34 26.2 (4.3) 44/56 5.8 (1.1) 4.4 (1.5)
2 (35-49) 30 42.3 (4.4) 47/53 5.8(1.1) 5.0 (1.5)
3 (50-64) 29 57.1 (4.0) 59/41 5.5(1.4) 4.8 (1.4)
4 (65-78) 14 68.9 (4.4) 86/14 5.5(1.7) 5.3(1.5)

Table 3. Participants' use of internet per age group; for experience, frequency and
activities means and standard deviations are presented

Group Experience Frequency Activities
(Age ranges) (years) (number / week) (total number)
1(19-34) 6.7 (2.9) 7.3 (6.4) 4.3 (1.9)

2 (35-49) 5.9 (3.1) 10.8 (13.0) 4.5 (2.2)

3 (50-64) 5.2 (3.5) 7.3(11.2) 3.2(2.1)

4 (65-78) 5.8 (4.7) 4.5 (5.9) 3.8(1.6)
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and 2 preferred the website version with
non-moving pictures, whereas parti-
cipants in groups 3 and 4 preferred ver-
sions with no pictures.

They also differed in their preference
for a blank or a photo background to a
website. About half of the participants
in groups 1 and 2 preferred a photo
background (58.8% and 50.0% respect-
ively), whereas about 80% of the parti-
cipants in groups 3 and 4 (86.2% and

78.6%, respectively) preferred a blank
background (Figure 4). If a photo back-
ground was used, there were differ-
ences in the preferences for contrast
and blur of the background (Figures 5 &
6). Post-hoc analyses revealed that the
participants in group 3 preferred a
photo with lower contrast compared
with participants in group 1 (p = 0.02).
Also, participants in group 3 preferred a
higher blur level of the photo back-
ground, that is, a less sharp photo, than

Table 4. Statistical analyses of group differences for the on-screen and questionnaire
items on web design; For ordinal variables, ANOVAs were conducted, and means,
standard deviations and F-values are given; For nominal variables, Xz—tests were
done, and the y°-values are given with degrees of freedom (df); 'p<.05; “p<.01

2

Aspect of web design Preference F Significance
(3,124) (df,N)

Text

Font size (8-16) 12.15 (2.18) 4.66 o

Font type (sans serif / serif) 52/48 (3,107) 8.19 *

Alignment (left, centred, right, no 67/9/4/20 (9,107) 12.53

preference)

Visibility

Text/background contrast 73/27 (3,106) 3.11

(positive/negative)

Letter contrast (low - high 1-4) 3.92 (.28) 1.83

Background contrast (low - high 1-4) 1.44 (.69) 3.06 *

Background sharpness (low - high 1-4) 2.92 (1.25) 4.55 o

Photo background (blank/photo) 61/39 (3,107) 16.66 i

Logo background (blank/logo) 78/22 (3,107) 6.49

Visual clutter

Presence of pictures (unpleasant - 3.32 (1.00) 4.76 i

pleasant 1-5)

Presence of pictures (pictures, no pictures, 41/39/20 (6,107) 19.50 i

moving pictures)

Presence of moving pictures (unpleasant - 2.19(1.13) 1.32

pleasant 1-5)

Well-designed presentation of information 4.51 (.84) .69

(unpleasant - pleasant 1-5)

Navigation

Type of toolbar (text/icons/both) 15/16/69 (6,107) 4.59

Type of links (text/icon/no preference) 60/12/28 (6,107) 3.34

Links in text (in text/outside text/no 43/32./25 (6,106) 1.62

preference)

Location of link (left/right/bottom/top/no 70/4/4/4/18 (12,106) 7.53

preference)

Use of roll-over (unpleasant - pleasant 1-5) 3.69 (1.07) 2.49

Orientation

Use of orientation cues (unpleasant - 4.18 (1.03) .53

pleasant 1-5)

Type of cues (tab/menu/changing link/ no 19/57/11/13 (9,106) 6.12

preference)

Use of frames/sub windows (unpleasant - 3.30 (1.10) .52

pleasant 1-5)
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Figure 6. Mean (SE) preferences to the
sharpness (blur level) of a photo
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the participants in group 1 (p < 0.01).

Questionnaire items

The questionnaire indicated a signific-
ant difference between age groups with
respect to the presence of (non-moving)
pictures (Table 4). Post-hoc analysis
showed that the participants in age
groups 3 (p = 0.02) and 4 (p = 0.05)
found the presence of pictures less
pleasant than did the participants in age
group 1 (Figure 7), which is in line with
the results of the on-screen ‘presence of
pictures’ item. No differences between
age groups were found for the presence
of moving pictures. However, t-tests,
which compared these two items,
showed that the participants in groups
1, 2, and 3 found moving pictures less
pleasant than non-moving pictures
(t(33) = 9.10, p < 0.01 for group 1, t(29)
= 6.28, p < 0.01 for group 2, t(28) =
5.13, p < 0.01 for group 3 and t(13) =
2,10, p = 0,06 for group 4) (Figure 8).

DiscussioN

The aim of this study was to compare
the preferences for web design features
of older and younger web users and to
identify any discrepancies between
these preferences and existing
guidelines for interface design. Overall,
the preferences of older and younger
users corresponded quite well - an ef-
fect of age was found on three aspects
of web design, namely, font (both type
and size), the use of a photo as back-
ground (a photo background compared
with a blank background and with re-
gard to the contrast and level of blur of
the photo), and the presence of (non-
moving) pictures. As has been argued
above, one of these differences may be
mediated by age-related functional de-
cline. Older participants preferred larger
font sizes, possibly due to reduced eye-
sight. The differences between the age
groups with respect to font type are
more difficult to interpret because the
age effects were less meaningful. The
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results regarding font size and font type
partly correspond to the results repor-
ted by Bernard et al.’?, which were de-
scribed above. We found a preference
for the similar font type (14 points) as
recommended by Bernard et al. On the
other hand, participants in their study
preferred a sans serif font type, where
60 percent of our oldest participants
preferred a serif font type. The differ-
ence in preferences between younger
and older computer users with respect
to font size was not very large (2
points), but apparently, older adults
tend to be more satisfied with websites
with a font size of 14 points than a font
size of 12 points.

Next, older adults preferred a blank
background (instead of a photo back-
ground) whereas the vyounger parti-
cipants (groups 1 and 2) had a less pro-
nounced preference on this point. Older
adults may find it harder to extract relev-
ant information from the screen and
may find irrelevant information on a
website, including a patterned back-
ground, more distracting. The same
holds for the presence of (non-moving)
pictures, which younger users preferred
more than older users did. With respect
to the contrast and level of blur of a
photo used as background, the middle-
aged participants (group 3; 50 to 64
years of age) preferred a lower contrast
and higher level of blur. This can be re-
lated to differences in contrast sensitiv-
ity, i.e. foreground/background discrim-
ination, which steadily declines with
age®®. Surprisingly, the age differences
for both items were found only for the
participants of group 3 but not for the
participants of group 4. A possible ex-
planation for this may be a cohort ef-
fect, as participants in the oldest age
group were probably the only parti-
cipants in this study who had not been
introduced to computers in a school or
work situation. Instead, most of these
people started to use the internet com-
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pletely out of their own interest and mo-
tivation. These participants probably
were high functioning older adults and
might not be fully representative of aver-
age older adults.

Overall, there appeared to be few differ-
ences in web design preferences
between older and younger users. This
favours the universal design approach,
which assumes that design principles
aimed at accommodation of the older
user should also be beneficial to young-
er users. We found no evidence to sug-
gest that younger users might not appre-
ciate interfaces that meet these
principles.

We compared our user preferences with
current interface guidelines (Table 1).
Most of these guidelines were consist-
ent with the participants’ preferences,
but some differences were found. We
did not find a clear preference for sans
serif font types, which are recommen-
ded in several guidelines®'*'82% Also,
Echt' recommended minimizing the
number of hyperlinks within text, where-
as most of our participants preferred
links to be embedded in the text rather
than outside the text. We also have not
found a preference for the use of icons
as hyperlinks and the use of walking
menus, as was recommended by Echt'®
and Holt & Morrell'®. Most of our parti-
cipants preferred text to icons as hyper-
links and the use of walking menus as
an orientation cue to the use of tabs or
changing links. These differences
between guidelines and user prefer-
ences suggest that people’s preferences
are not entirely based on their function-
al capabilities, while other factors, such
as aesthetics, may also play a role.
When designing a web interface there-
fore, we suggest to not only take users’
capabilities into account, but also to ask
potential users about their preferences.
When these preferences contradict the
performance measures, it should be con-

sidered to prioritize the preferences, as
these may render a website more attract-
ive to the users. When solely focusing
on users’ capabilities, one may make
sure that the user can easily navigate
the website. However, usability does not
only concern the effectivity and effi-
ciency of use, it is also defined by the
user’s satisfaction?®. Hence, to perceive
a website as a useful one, ideally the
user should be satisfied about all as-
pects of the website.

Based on the results of the present
study, it is not possible to decide con-
clusively what exactly influences users’
preferences to the design of web inter-
faces. The preferences may not only be
affected by cognitive abilities, but may
also be determined by factors such as
aesthetics. To be able to establish decis-
ively the effect of age-related cognitive
decline on older users’ web perform-
ance, more research in larger groups of
individuals is necessary. As measures of
physical limitations and performance
were not taken in this study we cannot
draw definite conclusions about the ac-
tual relation between user preferences
and capabilities. Still, this study is the
first to show that user preferences need
to be taken into account next to capa-
city-based considerations.

Another issue that is associated to the
relationship  between the existing
guidelines and the user preferences
found in the present study concerns the
study material. As was discussed earlier,
the existing guidelines were not based
on empirical findings by manipulating
actual interfaces to test user perform-
ance. These guidelines are based on
commonly observed age-related de-
clines in vision, perception, cognition
and motor skills. This implies that the
guidelines may be used for very differ-
ent types of websites, where we have
only manipulated the design aspects in
one typical, but specific web design.
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Therefore, it may be possible that the
type of website and the task (for in-
stance, reading, searching for informa-
tion) affect the preferences of the user
with respect to the guidelines. There-
fore, the present results can only be in-
terpreted within the context of the mater-
ial that was used. For the websites that
were used in the present study, we are
able to conclude that user preferences
do not entirely match to the general
design guidelines, which demonstrates
the importance of taking user prefer-
ences into account as well.

The four age groups were similar in
terms of both quantitative (experience
in years and frequency of use) and qualit-
ative (the types of internet activities) as-
pects of internet use. A possible limita-
tion of our study is that the oldest
group (group 4) was substantially smal-
ler and had a different male/female com-
position than the other three age
groups. These differences, however, do
reflect the actual difference in age distri-
bution of internet users. For example, a
recent survey of information technology
use in the Dutch population®® revealed
that fewer people in the oldest group
(65 years and older) than in younger
groups are connected to internet (17%
versus 50%-73%), which in part explains
the difficulty of recruitment of parti-
cipants in the oldest category. As for
the different male/female ratio in the old-
est age group, we only found one signi-
ficant difference between male and fe-
male participants, namely in the total
study population female participants pre-
ferred hyperlinks located outside the
mail text of a website and male parti-
cipants preferred hyperlinks to be loc-
ated in the text. That is, in general there
were no significant differences between
preferences for web design of male and
female internet users. Therefore, we do
not expect such differences in the old-
est age group either.

In summary, we found few age-related
differences in user preferences for web
design features. Although most prefer-
ences matched ability-based guidelines,
some differences were apparent, sug-
gesting that users sometimes prefer ver-
sions of websites that may not optimally
meet their perceptual, motor, or cognit-
ive abilities. Therefore, when developing
new guidelines and new websites or in-
terfaces, designers should try to incor-
porate both user preferences as well as
user functional abilities.
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