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Abstract 
Level of Web experience is often a factor for which researchers 
attempt to control while conducting experimental studies on Web 
usability. It is typically measured by some means of self-
assessment that often includes questions regarding long-term 
usage, frequency of use, and the types of activities performed 
while using the Web. A common assumption is that Web experi-
ence is the same as Web expertise (high experience = high exper-
tise). In our research studies primarily focused on Web usability 
and older adults, we found that even when Web experience is 
controlled, older adults still demonstrated less Web expertise than 
younger adults. Our research has supported the hypothesis that 
Web expertise is significantly influenced by how users learned the 
Web - or their cumulative time spent in collaborative learning 
environments (learning from and with others) – rather than just 
how long or how often they have used it. Preliminary results in 
our labs demonstrate a positive correlation between opportunities 
for collaborative learning and Web expertise, as well as a negative 
correlation between opportunities for collaborative learning and 
age.  These results support the need to reassess how best to meas-
ure Web expertise and how we might improve Web interaction for 
older adults. 

Categories & Subject Descriptors: H.5.2 [Information Inter-
faces and presentation]: User Interfaces — theory and methods, 
evaluation/methodology; K.4.0 [Computers and Society]: General 

General Terms: Human Factors; performance. 
Keywords: Universal usability; aging; Web experience; 
collaborative learning; Web expertise. 

INTRODUCTION 
Older adults represent the fastest growing demographic 
worldwide. By 2030, it is estimated that there will be about 
70 million older adults in the U.S., which is more than 
twice their number in 2000 [9]. Statistics from other coun-
tries, including Canada [7], France [4], and England [5] 
reveal a similar pattern of the growing senior demographic. 
A recent Nielsen NetRating report demonstrated that the 
over 65 internet group increased 25 percent in one year. 
Since October 2002, the senior online demographic grew 
from 7.6 million to 9.6 million users. This represents 7 per-
cent of the total online population in October 2003 [6].  

The rapidly growing older population is becoming an in-

creasingly important demographic to understand. While 
several studies [1, 2, 3] have demonstrated performance 
differences between older and younger users, few studies 
have adequately controlled for level of Web experience 
between age groups. Therefore, when performance differ-
ences are observed, it is difficult to know whether these 
differences are age-specific or experience-specific. Addi-
tionally, little research has been conducted to understand 
how best to measure Web experience. 

A recent study by Rodgers [8] examined the question of 
how best to measure Web experience in college-age stu-
dents. They sampled 168 students, asking them to provide 
ratings on three factors: conative (what they “do” online), 
cognitive (what they “think” online), and affective (what 
they “feel” online). Their preliminary analysis suggests that 
what people feel (confidence, enjoyment, etc.) and what 
people do (activities) online is a better measurement of 
Web experience than just measuring time and/or frequency. 
While suggesting that additional factors influence Web 
expertise, these results do not assist us when trying to un-
derstand older users since their overall experience with the 
Web may be quite different than that of college-age stu-
dents.  

This paper describes a series of research studies conducted 
in our usability labs that lead us to begin hypothesizing a 
relationship between Web expertise and collaborative 
learning. These studies suggest that while level of Web 
experience may be accurately described by understanding 
Web usage patterns (how often a user accesses the Web, 
how long they have been accessing the Web, what type of 
activities they do on the Web), this measure is not the same 
as Web expertise or how well they will perform on the 
Web, especially for older users. 

Measuring Experience – 4 Research studies 
In two preliminary age-related usability studies conducted 
in our labs, we attempted to control for PC/Web experience 
using a 5-pt scale (0 to 4) based on frequency of use. Par-
ticipants were asked to report their levels of PC experience 
and Web experience separately on the following scale: 
0=none to 4=use daily. These scores were then added to-
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gether to provide an overall PC/Web experience rating 
from 0 to 8.  

In two subsequent studies, we increased the screening 
questions to include frequency of Web use, long-term use 
(e.g., how many years they’ve been using the Web), and 
types of activities done on the Web (i.e. email, banking, 
auctions, research, etc.). The more activities done on the 
Web, the higher the score for that criterion. For each of the 
three measures participants could score a 0-4, with a total 
possible high score of 12.  
We also developed a 20-question User Expertise Quiz that 
was intended to be an objective measure of Web expertise 
(Figure 1). This survey consisted of several graphic images 
of typical elements seen on Web pages and browsers. For 
each image, participants chose the multiple-choice answer 
that accurately describe that element’s function.  

 
Figure 1. User Expertise Quiz 

For every question, there was also a choice labeled “I’m 
not sure,” and we urged participants to answer truthfully in 
order to avoid guessing. Participants were also given a web 
page screenshot as a reference, with each element on the 
quiz circled in context. 

The goal of the User Expertise Quiz was to learn whether 
level of Web experience would be related to Web expertise 
as determined by quiz score. We were also interested in 
analyzing the relationship between quiz score and perform-
ance to learn whether the quiz was an accurate reflection of 
Web expertise. 

Measuring Collaboration 
Even when level of Web experience was controlled be-
tween age groups, older users still had lower quiz scores, 
lower performance, and increased usability problems. This 
indicated to us that other factors influence Web expertise 
aside from Web usage patterns. We began to hypothesize 
the possible relationship between Web expertise and col-
laborative learning experience and we started adding some 
preliminary questions to the background questionnaire re-
garding time spent using the Web in either a school or 
work environment. We began seeing strong correlations 

between time spent in a collaborative learning environment 
and Web expertise. 
Next, we developed a more extensive questionnaire (Table 
1) which we distributed to all participants of the last two 
research studies. The questionnaire asked them to rate the 
frequency with which they used or learned the Web with 
various people under the following three conditions: Was 
taught by, Mutual learning, Teaching. 

Table 1. Collaboration Questionnaire 

 Was 
taught  
by … 

Mutual learn-
ing by work-
ing together 

with… 

Teaching 
… 

Family 0  1  2  3  4 0  1  2  3  4 0  1  2  3  4 

Friend(s) 0  1  2  3  4 0  1  2  3  4 0  1  2  3  4 

School In-
structor(s) 0  1  2  3  4 0  1  2  3  4 0  1  2  3  4 

Classmate(s) 0  1  2  3  4 0  1  2  3  4 0  1  2  3  4 

Coworker(s) 0  1  2  3  4 0  1  2  3  4 0  1  2  3  4 

Adult 
Course In-
structor(s) 

0  1  2  3  4 0  1  2  3  4 0  1  2  3  4 

Senior Cen-
ter aide(s) 0  1  2  3  4 0  1  2  3  4 0  1  2  3  4 

Library/Lab 
facility 
aide(s) 

0  1  2  3  4 0  1  2  3  4 0  1  2  3  4 

Other: 0  1  2  3  4 0  1  2  3  4 0  1  2  3  4 

 

The goal of the questionnaire was to learn from users how 
often they had worked with other people or groups of people 
while learning or interacting with the Web.  

RESULTS 
The primary focus of each research study was not to under-
stand more about how Web experience and collaboration 
may be related. However, as we conducted each experi-
mental study, each with its unique goals, we began analyz-
ing the correlations between experience ratings, age, exper-
tise, and performance and found some surprising results. 
The results reported here focus on the relationships be-
tween these factors rather than fully explaining the primary 
goals, methods, or results of each study. 

Study 1 Overview 
The primary purpose of Study 1 was to learn more about 
how age affects Web usability. Twenty-seven participants 
completed tasks on a Web site and both performance and 
subjective data were collected. Performance scores were 
calculated combining both task duration and task comple-
tion scores. Participants were asked to rate their level of 
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Web/PC experience based on frequency of use using a 
scale of 0-4 (0=none to 4=daily). A combined experience 
score therefore could be from 0 to 8. 

Study 2 Overview 
The primary purpose of Study 2 was to learn if we could 
redesign the prototype used in Study 1 to address the spe-
cific usability issues we observed in older users. Twenty-
two participants completed tasks on a Web site and both 
performance and subjective data was collected. Level of 
Web experience was calculated as described in Study 1. 

Study 3 Overview 
The primary purpose of Study 3 was to learn more about 
how age and gender may affect user subjective reactions to 
homepages, including levels of trust. Forty-one participants 
completed tasks on Web sites and provided subjective rat-
ings. In this study we used a revised experience rating sys-
tem described earlier in this paper that considered fre-
quency of use, long-term usage, and types of activities typi-
cally performed. This new rating scale had a range from 0 
to 12. We also administered the User Expertise Quiz to all 
participants.  

Study 4 Overview 
The primary purpose of Study 4 was to learn what Web 
homepage components users of various age and gender 
would prefer on a financial services homepage. Thirty par-
ticipants took part in the study. Level of Web experience 
was calculated as described in Study 3, including the ad-
ministration of a User Expertise Quiz. No performance data 
was collected in this study. 

Demographics  
For each study we attempted to control for experience level 
between age groups. Table 2 demonstrates the average ex-
perience and quiz scores for each age group in each study.  

Table 2. Demographics for 4 Research Studies 

 Age Experience Quiz 
 < 55 55+ < 55 55+ < 55 55+ 
Study 1 35.9 69.2 6.0 5.9 n/a n/a 
Study 2 34.6 65.6 5.9 5.9 n/a n/a 
Study 3 38.6 68.0 10.4 9.7 78% 58% 
Study 4 37.2 67.7 9.4 9.5 71% 62% 
 
It is important to note that even when Web experience was 
similar between age groups, older adults still scored lower 
on the user quiz. These findings compelled further research 
into what other factors may be influencing Web expertise 
in older adults. 

Correlations Between Age, Experience, Quiz, and Per-
formance 
For each study there were different methods and primary 
goals. However, some measures related to experience and 

age were collected for each study. Table 3 demonstrates the 
correlations between each of these measures. Every study 
did not collect every measure. N/A appears in the table if a 
measure was not collected for a study.  
Table 3: Correlations between age, performance, experience, 

and quiz scores (* p<.05, ** p<.01) 

 Study 1  
(N=27) 

Study 2  
(N=22) 

Study 3 
(N=41) 

Study 4 
 (N=30) 

 r =   r =  r =  r = 
Performance 
vs. Age 

** - 0.60 * - 0.51 ** - 0.51 n/a 

Performance 
vs. Experience 

** 0.49  * 0.46 *  0.44 n/a 

Age vs.  
Experience 

- 0.09 0.15 *  -0.30 0.00 

Quiz vs. Per-
formance 

n/a n/a ** 0.55 n/a 

Quiz vs. Age n/a n/a ** - 0.68 ** - 0.36 

Quiz vs.  
Experience 

n/a n/a ** 0.48 ** 0.38 

When comparing the relationship between age, experience, 
quiz, and performance we observed some interesting 
trends. 

• Even when level of PC/Web experience is con-
trolled using frequency of use, older adults experi-
ence significantly more usability issues on the 
Web than younger adults. 

• Overall performance and quiz score are strongly 
correlated. The higher the quiz score, the better 
the user performs. 

• Even when level of Web experience is controlled 
using a more detailed rating system, quiz score 
was significantly lower for the older adults. 

• Experience rating and quiz score are also corre-
lated, but less significantly than performance and 
quiz score. 

• Age and quiz score demonstrate the strongest cor-
relation. The older users were, the lower they 
scored on the user expertise quiz, independent of 
experience. (no correlation between age and ex-
perience).  

These trends suggested that even though Web usage pat-
terns are at least part of the picture when it comes to what 
comprises Web experience (hence, the correlations be-
tween experience and quiz and performance), additional 
factors influence the lower performance of older adults. 
The strongest predictor of performance and quiz score was 
age, independent of experience. 
During our research studies, we gathered considerable sub-
jective feedback from older users. This feedback led us to 
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begin hypothesizing about how lack of collaborative learn-
ing (working with others while using the Web) might be at 
least part of the reason older adults perform lower even 
when level of experience is controlled.  

Collaboration 
When we first began to hypothesize the relationship be-
tween collaborative learning and Web expertise, we added 
two questions to our background questionnaire asking how 
much time, if any, people spent using the Web at work 
and/or school. Preliminary results from these questions 
demonstrated a strong correlation between Web expertise 
and time spent in collaborative learning environments (Ta-
ble 4). 

Table 4. Preliminary Collaboration Questions (** p<.01) 

 Age vs. Quiz vs. Exp vs. 
Collaboration -0.66**  0.56**  0.43** 
These results lead us to hypothesize that time spent learn-
ing from and with others is a better predictor of Web exper-
tise than measuring frequency or duration of time spent 
working on the Web (alone). 
We developed a detailed collaboration questionnaire as 
described earlier in this paper and sent it to both Study 3 
(post hoc) and Study 4 participants. We received a total of 
41 responses from participants in both Studies 3 and 4.  
Table 5 displays the correlations (r values) for each of the 
collaboration measures compared to age, quiz, and experi-
ence.  
Table 5. Study 3&4 Collaboration Correlations (* p<.05, ** 
p<.01) 
Collaboration Type vs. Age  Quiz Exp 
Been Taught by Others -0.37* 0.08 0.18 
Taught Others -0.61** 0.46** 0.26 
Learned Together  -0.53** 0.25 0.15 
Combined Score -0.58** 0.31* 0.22 
This demonstrates that older adults experience significantly 
less collaborative learning on the Web as compared to their 
younger counterparts. Additionally, quiz score was shown 
to have a positive correlation to collaborative learning ex-
perience (the more collaboration, the higher the quiz 
scores). Lastly, the experience rating (that incorporates 
frequency of use, long-term usage, and types of activities 
done on the web) has no relationship to the amount a user 
collaborates.  
Our findings demonstrate that performance and quiz score 
are correlated, meaning that quiz score may be a good pre-
dictor of performance. Quiz score is also correlated to 
overall collaboration experience, meaning that the more 
users have collaborated with others while using the Web, 
the higher their quiz score will be. This ultimately implies 
that the more collaboration experience users have, the bet-
ter they will perform on the Web. Our study has demon-
strated that older users have significantly less collaboration 

experience (most likely related to the lack of the Web pres-
ence during their work years), which might help to explain 
why older users have more usability problems when using 
the Web, independent of Web usage patterns (i.e., fre-
quency of use, long-term use). While correlations do not 
show causality, they do indicate relationships between 
variables. 

DISCUSSION 
In order to understand Web experience, we must look be-
yond measures that examine usage patterns and concentrate 
more on qualitative Web experience – how users learn the 
Web. More complete data sets along with more rigorous 
statistical analysis, including multiple regressions, will help 
us to understand more about how collaborative learning 
might affect performance. Additionally, to address the fact 
that older adults suffer more Web usability problems, we 
need to consider providing them more opportunities for 
collaborative learning. 
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