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The present study investigates traversal time’s and click errors” differences when 24 older and
24 younger computer users traversed expandable and sequential online hierarchies. Two-
way ANOVA analyses show that older participants were slower but did not make more
errors than younger participants. Neither hierarchy was superior in traversal time but the
expandable hierarchy resulted in fewer errors in reaching the target. The results suggested a
speed-accuracy trade-off in older computer participants. Although older participants signifi-
cantly rated their computer experience lower than younger participants, experience did not
alter any significance. The results suggest that older adults remain at a disadvantage in either

hierarchy.
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Studies showed that older adults have
some disadvantages in fully utilizing
online information, e.g., they have more
trouble finding information in a Web site
than younger people', which might lead to
poor performance and abandonment?.

Various attempts have been made to help
people use online information more effec-
tively, ranging from structuring the infor-
mation (e.g., linear, hierarchical) to devel-
oping navigational aids (e.g., bookmarks,
geographical browsers), especially because
navigation tends to present a major chal-
lenge to users’.

This research investigates age-related dif-
ferences in the traversal time (the time

required to reach a certain target) and
click errors

observed number of clics - optimal number of clics

optimal number of clics

Hierarchical structure was chosen because
it improves information retrieval*. Two pri-
mary hierarchies: expandable and sequen-
tial> were tested.

METHODOLOGY

Participants consisted of 24 independent-
ly-living older adults (M=67.5, S.D.=6.5
years) and 24 younger adults (M=26.8,
S.D.=5.18 years) with diverse demograph-
ic background. Due to the nature of the
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study, participants with no knowledge of
computer and mouse operation were
screened out. Participants’ health, literacy
and vision were controlled to ensure that
these do not confound the interventions.

Users’ experience paper questionnaire was
adapted from a WWW User Survey
www.gvu.gatech.edu/user_survey/).
Traversal times and errors made were col-
lected online using two sets of stimuli (to
reduce familiarity) of 64 Web pages, hosted
locally for a consistent loading time. For
each set of the stimuli, participant searched
18 targets in each hierarchy (total=72) in the
experimenter’s lab using PCs, Windows98,
17”7 SVGA monitors, Genius NetScroll
mouse with medium double speed and
pointer speeds, and server logs. The proto-
col took 2 hours (including breaks to mini-
mize fatigue and boredom).

To stimulate participant interest, the highly
popular health domain taken from the
health sections of www.dmoz.org was cho-
sen. The layout was designed to maximize
ease of use by putting spacing between cat-
egories and by organizing information in
columns®.

ANOVA (Analysis of Variance) was used to
analyze the data at a confidence limit

of 0.05.

‘Experience’ construct consists of self-
rated frequency and duration of computer
use, duration of web browsing, Web use
expertise, comfort in computer and
Internet use, and satisfaction with Internet
skills. The ratings were converted to 1-5 (5
being the highest). Most were significantly
correlated with education. These items
have a high reliability with a=0.91 (a
shows how well a set of items measures a
single construct).

RESULTS

ANOVA analysis indicated a significant
age-effect in traversal time by age group
{F(1,92)=23.574, p=0.000}. Neither hier-
archy {F(1,92)=0.918, p=0.341} nor age-
by-hierarchy interaction {F(1,92)=0.532,
p=0.468} were significant. Factoring out
Experience did not change any signifi-
cance (Figure 1).

ANOVA also showed a significant hierar-
chy effect {F(1,95)=4.202, p=0.043}.
Neither age {F(1,95)=0.828, p=0.365} nor
the age-by-hierarchy interaction {F(1,95)
=0.286, p=0.594} were significant.
Factoring out Experience raised the hierar-
chy-effect to marginal significance
(p=0.05, Figure 2).
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Fig 1. Age-and structure-related
differences in traversal time
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Fig 2. Age-and structure-related
differences in click errors
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DISCUSSION

Our older participants significantly rated
their experience lower than younger par-
ticipants, in agreement with previous
research’. Older users were a factor of
1.37-1.49 slower, which follows the gen-
eralized aging ratio of 1.4°.

Across all users, the traversal time in the
two hierarchies was not significantly differ-
ent, contrary to a previous finding®, perhaps
due to the effects of concomitant factors
(e.g., task complexity, screen format), which
creates opportunity for further study.

Older adults made similar click number of
errors as younger participants. However,
the expandable hierarchy needed fewer
clicks to reach the target, probably due to
the increased amount of contextual infor-
mation. The age-related difference in
speed but not in accuracy was in line with
previous findings®. The traversal time may
be affected by cognitive processing time
differences since there were no significant
age-related differences in click errors.
Further study is required to understand
these phenomena.

CONCLUSIONS

The study showed a statistical proof that
older adults did not make more errors than
younger adults, but they are still at a dis-
advantage regardless of the information
structure examined here in terms of tra-
versal time. It highlights the need to put
more efforts in accommodating older users
when designing information only.

References

1.

Mead SE, Spaulding VA, Sit RA, Meyer B,
Walker N. Effects of age, training on World
Wide  Web  navigation  strategies.
Proceedings of the Human Factors and
Ergonomics Society (HFES) 41st Annual
Meeting. Santa Monica, USA: HFES
1997;152-156

. Czaja SJ. Enhancing the Usability of the

Internet for Older Adults. Paper presented at
the Gerontological Society of America 53rd
Annual Scientific Meeting; 2000 Nov 15-
17, Washington DC, USA

Shackel, B. People and Computers - some
recent highlights. Applied Ergonomics
2000; 31:595-608

McDonald S, Stevenson RJ. Navigation in
hyperspace: An evaluation of the effects of
navigational tools, subject matter expertise
on browsing, information retrieval in hyper-
text. Interacting with Computers 1998; 10:
129-142

. Zaphiris P, Shneiderman B, Norman KL.

Expandable Indexes versus Sequential
Menus for Searching Hierarchies on the
World  Wide Web. Behavior and
Information Technology. In press

Parkinson S, Sisson N, Snowberry K.
Organization of broad computer menu dis-
plays. International Journal of Man-
Machine Studies 1985; 23: 689-697
Kurniawan SH, Allaire JC, Ellis RD. Defining
the relationships between web ability, age,
web experience across the adult life span.
In Proceedings of the Human Factors and
Ergonomics Society 43rd Annual Meeting
[CD-ROM]. Santa Monica, CA: HFES
1999: 1387

Bashore TR, van der Molen MW,
Ridderinkhof KR., Wylie SA. Is the age com-
plexity effect mediated by reductions in a
general processing resource? Biological
Psychology 1997; 45: 263-282

Ellis JB, Kogan S, Rowan J. Senior CHI: The
CHI'99 Development Consortium. SIGCHI
Bulletin 1999: 31(4): 37-42

No 2

Vol 2,

o
o
o
o
.
o
Q
£
o
o
3
@]

205

-
3]
c

=
=
<
S
o

=
3]
9]
=
=
o
=
[
o0
2
=
2




