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Abstract. In a usability study on a portion of the Census Bureau Web site, we as-
sess how people of different ages search for specific information by evaluating 
performance and strategy differences between age groups. We collected usability 
metrics of accuracy and efficiency, including mouse click data. Eye-tracking data 
were also collected including eye-movement patterns in pre-defined areas of in-
terest. This paper focuses on the number of fixations (whether participants looked 
at the correct area of the screen) and number of unique visits (whether participants 
re-checked their answers). Results show that on the hard task only, older adults 
took longer to make the first click when initially starting the task, and there was a 
trend for younger adults to have higher accuracy. All age groups re-checked their 
answers suggesting that users of all ages experience difficulties when reading and 
comprehending complex data tables. 
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1 Introduction/Background 

Older adults are using the Internet more and more [1, 2, 3, 4]. In fact, since 2005, the 
largest increase in Internet use has been with adults aged 70 to 75 [5]. The Internet is 
useful and has potential to help older adults, (e.g., as a source of information, educa-
tion, social support), yet at the same time, older adults may experience information 
overload and challenges when trying to find pertinent information. There is some 
evidence that older adults have difficulty using the Internet [6, 7, 8, 9, 10, 11] and 
thus use it less frequently than younger adults [12]. Possible explanations for this 
phenomenon include general age-related differences in cognition [13] or differences 
in strategies [11]. At present, there is little empirical evidence about how older adults 
search for information on Web sites, and whether age-related differences between 

                                                           
* Disclaimer: This report is released to inform interested parties of research and to encourage 

discussion.  Any views expressed on the methodological issues are those of the authors and 
not necessarily those of the U.S. Census Bureau. 



202 E. Olmsted-Hawala, J.C. Romano Bergstrom, and W.A. Rogers 

younger, middle-age, and older adults actually exist (or whether the age-related dif-
ferences are a proxy for experience, rather than age per se). The purpose of the 
present study was to:  

• Conduct a systematic and in-depth assessment of how people of different ages 
search a Web site for specific information 

• Identify performance and strategy differences. 

Our goal was to understand the nature of the difficulties people have in order to pro-
vide guidance for Web site design and training. 

We examined the interactions of younger, middle-age, and older adults with a data-
rich Web site as they completed typical tasks that required finding information. We 
used eye-tracking technology to examine search strategies and assessed where partic-
ipants first clicked to find information, how long it took them to make their first click, 
how many clicks it took them to complete the task, and overall performance (i.e., 
accuracy, efficiency). We also noted what participants did after they initially found 
the “correct” answer—whether they immediately said they found their answer or 
whether they re-checked their answer before telling the test administrator the answer. 

There is evidence of a speed/accuracy trade off among older adults when working 
on tasks that involve information processing [14, 15], reaction times [16, 17], and 
working memory [18]. Recent research also suggests that older adults may take longer 
to find target information in visual search tasks because they re-check their answers 
more often than younger adults [19]; this might translate to Internet searches as well. 
As Internet activity becomes ubiquitous, it is important to evaluate the effects of the 
speed/accuracy trade off among older adults during Web site interaction. 

Based on established empirical research showing the speed/accuracy trade-off for 
older adults, we hypothesized that: (1) older adults would take longer to make their 
first click, but they would be more precise in their clicks; thus, they would have fewer 
clicks that would get them to the correct answer compared to other age groups; (2) 
younger adults would be more efficient than other age groups, but they would click 
often and freely, using “forward and backtrack” clicking behavior as they attempted 
to find the answer; 3) older adults would do more visual re-checking on the target or 
“answer” Web page than younger and middle-age adults.   

2 Methods 

2.1 Participants 

Participant demographics are presented in Table 1. We tested three age groups, inten-
tionally selecting age ranges that were far enough apart to detect age-related differ-
ences. Participants were residents of the metropolitan Washington DC area and were 
recruited via advertisements in local newspapers or through a database that is main-
tained by the US Census Bureau’s Human Factors and Usability Research Group. 
Participants were given a $40 honorarium. Participants completed a questionnaire 
about their computer use and Internet experience as well as questions that measured 
cognition. They also completed a questionnaire about their search and navigation 
habits and strategies. All participants reported being experienced with computers and 
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the Internet but unfamiliar with the Web site used in this study, which was the Ameri-
can FactFinder (AFF). There was no age-related difference in reported difficulty in 
using the Internet, but older adults reported greater difficulty in learning to use new 
Web sites, compared to younger and middle-age adults. Groups did not differ in 
working memory (WAIS-III Backward Digit Span) [20] or verbal ability (Shipley 
Vocabulary) [21]; they differed in processing speed (WAIS-III Digit Symbol Coding), 
such that older adults scored lower than younger and middle-age adults, who did not 
differ from each other. See Table 1 for demographics and cognition scores. 

Table 1. Mean (and Range) Demographics by Age Group 

 Age group Significance 
  Younger Middle-age Older  
N 21 19 21  
Gender 6M / 15 F 9M / 10F 9M / 12F  
Age  23 (18-28) 46 (40-51) 68 (65-76)  

Education  

15 < BA/BS 
3 BA/BS 
3 > BA/BS 

11 < BA/BS 
8 BA/BS 
0 > BA/BS 

6 < BA/BS 
4 BA/BS 
11 > BA/BS 

 

Difficulty in learning
to use new Web sitesa 

1.5 (1-3) 1.4 (1-3) 2.3 (1-5) F (2,53)=6.08, p<.01 

Difficulty in using the
Interneta 

1.1 (1-2) 1.2 (1-3) 1.4 (1-3) F (2,53)=2.93, p=.06 

Vocabularyb 31 (22-38) 30 (15-40) 32 (22-40) F (2,58)=.86, p=.43 
Backward Digit Spanc 7 (4-11) 8 (5-13) 7 (2-13) F (2,57)=.45, p=.64. 
Digit Symbol Codingc 79 (48-116) 73 (48-109) 55 (24-91) F (2,55)=10.86, p=.0001 

a Scale: 1 (Not difficult at all) – 5 (Extremely difficult)  
b Shipley Institute of Living Scale (Shipley, 1986) 
c WAIS‐III, Wechsler Adult Intelligence Scale, 3rd Edition 

2.2 Procedure 

Sessions took place in the Human Factors and Usability Research Group’s laboratory 
at the Census Bureau Headquarters. Prior to their arrival at the Census Bureau, each 
participant completed a set of cognitive battery tests over the phone. Each participant 
sat in a 10’ x 12’ room, facing a one-way mirror and a wall camera, in front of a 17” 
LCD Tobii T-120 eye-tracking monitor. 

After the test administrator (TA) read a brief introduction, the participant, working 
one-on-one with the TA, signed a consent form and completed the Digit Symbol Cod-
ing task and a brief calibration of their eyes by following a red circle as it moved on 
the screen. Then the TA left the room—the participant and the TA sat in separate 
rooms during the remainder of the session and communicated via microphones and 
speakers. The TA began video recording from the opposite side of the one-way mir-
ror. The participant completed a short questionnaire about their Internet searching 
habits and strategies and the Shipley Vocabulary test [21], and then the participant 
was ready to begin finding information using the AFF Web site. 

Participants read each task aloud, then used the Web site to locate the information 
(while working silently), and they stated their answer aloud when they felt they had 
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found the correct answer. During each task, participants’ eye movements were rec-
orded unobtrusively. At the conclusion of the study, participants completed a final 
satisfaction questionnaire and answered debriefing questions from the TA. 

Participants worked on five pre-determined information-seeking tasks on the lega-
cy1 AFF Web site. AFF is the Census Bureau’s primary data dissemination Web site 
about the population, housing, and economy of the United States (see Figure 1). Par-
ticipants completed typical tasks for general users of the Web site, and they  
completed tasks in the order of easiest to hardest to accomplish (determined by the 
complexity and number of steps needed to find the information). The first two tasks 
we categorized as easy; they required 2 and 3 steps, respectively, and the final three 
tasks we categorized as hard; they required 4, 4, and 6 steps, respectively. In this pa-
per, we examine performance on the easiest and the hardest task. For the easiest task 
(Task 1: How many people live in Maryland?), participants could find the information 
via three different routes from the home page, and they needed a single number to 
accurately identify the answer. For the hardest task (Task 5: You are working on a 
project that involves work environments in the US, and you are interested in the histo-
ry of coal mining. How many coal mining companies were in the US in 2007?), it was 
not clear from the home page where to begin, and the route to the answer did not fol-
low an obvious path.  

2.3 Usability Metrics 

We assessed two typical usability metrics: accuracy and efficiency. For our dependent 
measures, accuracy was calculated as the percent of users who successfully completed 
the task, and efficiency was calculated in three ways: (1) the mean time to complete 
the task (successful completions only), (2) the mean time to make the first click, and 
(3) the mean number of clicks to complete the task (successful completions only). 

Three independent coders (employed by the Census Bureau, but not involved with 
this project) were randomly assigned to conduct mouse-click coding. Each coder 
viewed video recordings and recorded the time to first click and number of clicks 
made per task. If the total number of clicks exceeded 31 clicks, the coders were in-
structed to stop counting. 

2.4 Eye Tracking 

Tobii Studio [22] recorded the eye-tracking data, and we examined eye-movement 
patterns in predefined areas of interest (AOIs). For Task 1, the AOIs were the three 
acceptable first clicks that would lead participants to the correct information (shown 
in Figure 1). On the “target” or answer pages, the AOI was the correct answer. For 
Task 1, the target answer was on three different pages, so we identified the AOI on 
each page. For Task 5, the AOI was the correct answer, which was also on three dif-
ferent pages, and thus, we identified AOIs on each of those pages.   

                                                           
1 In 2012, a new American FactFinder (AFF) was released. The present study was conducted 

on the earlier AFF site, which is no longer available online and is referred to as the “legacy” 
version. 
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For each AOI, we examined the total number of fixations to assess if participants 
looked at the correct area of the screen, and we examined the total number of unique 
visits to assess if participants re-checked the correct answer before deciding it was 
correct. See Figure 1.   

3 Results 

We asked the following questions when participants interacted with the Census Bu-
reau’s dense, data-rich Web site: 

1. Were there age-related differences in performance (task accuracy; efficiency)? 
2. When initially seeing the home page (i.e., on the first task), how much time 

elapsed before participants clicked on the correct click?   
3. How many clicks did it take participants in the easiest and hardest task to find 

the answer they were looking for?   
4. When honing in on an answer, how often did participants re-check their answer 

before finalizing their answer? Were there age-related differences in re-checking 
behavior? 

 
 

 

Fig. 1. AFF Web site home page. Areas of Interest (AOIs) for Task 1 are circled. 

3.1 Usability Metrics 

First we examined accuracy. We conducted one-way ANOVAs comparing age group.  
While this study was a convenience sample, done with participants in the DC area, in 
order to apply this analysis we are going to assume that this is a random sample of the 
population.  We found that for Task 1—the first, easiest task in the study—there was 
no age-related difference (p = .70). For task 5—the final and hardest task— there was 
a trend for younger adults to have higher accuracy than middle-age and older adults,  
F (2, 58) = 2.66, p = .08. 
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Next we examined efficiency. For Task 1, we found no age-related difference in 
time to complete task (p = .70) and number of clicks before finding the target answer 
(p = .62). There also was no age-related difference in time to first click (p = .37) for 
all participants, successful or not. For Task 5, for successful completions only, older 
adults took significantly longer than younger and middle-age adults to make the first 
click when starting the task, F (2, 53) = 8.35, p < .001.  There was no age-related 
difference in time to complete the task, (p = .71) or in the total number of clicks be-
fore finding the target answer (p = .20). See Table 2. 

Thus, it appears that older adults do not differ in performance when working on an 
easy task; however, when working on a hard task, age related differences emerge. 
Older adults have greater difficulties, as seen in the increased time to initially make 
the first click and lower accuracy. 

Table 2. Mean (and SD) Performance by Age Group 

 Age group Significance 
  Younger Middle-age Older  
Task 1 (easy)     
   Accuracy  
   (% complete) 71% (46%) 79% (41%) 

67% 
(48%) F (2,58)=.36, p=.70 

   Seconds to first click 
23.20 
(15.65) 

25.25 
(24.01) 

31.53 
(19.00) F (2,54)=1.01, p=.37 

   Seconds to complete  
   task (successes only) 

95.07  
(79.75) 

127.57  
(127.33) 

127.43  
(132.46) F (2,39)=.37, p=.70 

   Number of  
   clicks to complete  
   (successes only) 7.73 (7.92) 6.75 (3.91) 5.43 (6.02) F (2,38)=.48, p=.62 
Task 5 (hard)     
   Accuracy  
   (% complete) 70% (46%) 37% (50%) 

43% 
(51%) F (2,58)=2.66, p=.08 

   Seconds to first click 
19.62 
(11.38) 

25.09 
(14.99) 

48.80 
(35.70) F (2,53)=8.35, p<.001 

   Seconds  to complete 
   task (successes only) 

176.54  
(132.05) 

165.86  
(135.46) 

234 
(64.95) F (2,26)=.35, p=.71 

   Number of     
   clicks to complete  
   (successes only) 12.39 (9.96) 5.72 (1.77) 8.25 (5.45) F (2,24)=1.74, p=.20 

3.2 Eye Tracking 

First we examined participants’ initial interaction with the Web site—that is, on Task 
1, when the session began. For Task 1, on the home page, there was no significant 
age-related difference in the total number of fixations for the correct click AOIs (the 
clicks that participants could make to successfully complete the task) (p = .40). Con-
sistent with the fixation data, there was no age-related difference in re-checking to 
those AOIs, (e.g., total unique visits) (p = .52). Thus, for the first task (which was the 
easiest one), there was no age-related difference in where participants looked and the 
number of times they re-checked the AOIs before making a click. See Table 3. 

Next we examined eye-tracking behavior on the answer pages for participants who 
successfully completed the tasks. For Task 1, there was no significant age-related 
difference in the total number of fixations on the correct answer AOI (p = .69).  
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Consistent with the fixation data, there was no age-related difference in re-checking to 
those AOIs, (p = .62). 

For Task 5, the hardest task, we examined performance on the answer page only 
(for successful completions only). There was no age-related difference in total num-
ber of fixations on the correct answer AOIs (p = .98) and no significant age-related 
difference in re-checking to those AOIs (p = .99). However, note that these data are 
for fixations once the correct page was reached for successful completions only and 
may represent the “best” middle-aged and older adult searchers. 

To summarize, as seen in Table 3, for both Task 1 all age groups re-checked that 
their first click was correct before making it, and for both Task 1 and Task 5, all age 
groups re-checked their answer before telling the TA what the correct answer was. 

Table 3. Mean (and SD) Eye-Tracking Data by Age Group 

 Age group Significance 
  Younger Middle-age Older  
Task 1 (easy)     
Total fixations: correct  
click AOI- home pg 

10.48 
(10.45) 

13.11 
(17.49) 

28.86  
(6.45) F (2, 57)=.94, p=.40 

Total re-checking:  
correct click AOI-  
home pg 

8.14  
(4.79) 

9.32  
(8.62) 

11.20 
(11.25) F (2, 57)=.69, p=.52 

Total fixations: correct 
click AOI- answer pg* 

10.27 
(10.24) 

9.60  
(10.06) 

7.29  
(8.66) F (2, 41)=.37, p=.69 

Total re-checking:  
correct click AOI-  
answer pg* 

8.20  
(7.90) 

8.53 
(9.31) 

5.86 
(6.06) F (2, 41)=.49, p=.62 

Task 5 (hard)     
Total fixations: correct 
click AOI- answer pg* 

4.64 
(4.20) 

4.86  
(2.91) 

4.44 
(5.18) F (2, 27)=.02, p=.98 

Total re-checking:  
correct click AOI-  
answer pg* 

4.57 
(4.07) 

4.43 
(3.41) 

4.33 
(5.17) F (2, 27)=.01, p=.99 

 
 

4 Conclusions 

On the first simple search task—where participants looked for a single piece of in-
formation—older adults were as accurate and efficient as younger and middle-age 
adults. As well, when first looking at the home page, while attempting to answer the 
first task, there were no differences in how long it took before participants made their 
first click or in the number of clicks made before arriving at the target answer page. 

However, differences in performance were visible on some of the measures with 
the hardest task where participants had to find content deeper in the site, on a path that 
was not straightforward. This is in line with previous research [23, 24, 25] that shows 
that with a more cognitively challenging task, age-related differences are apparent. 

The pattern of results appear to support two of our hypotheses—that (1) older 
adults would take longer to make their first click, but they would be more precise in 
their clicks; thus, they would have fewer clicks that would get them to the correct 

* Successful completions only. 
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answer compared to other age groups, and (2) younger adults would be more efficient 
than other age groups, but they would click often and freely, using “forward and 
backtrack” clicking behavior as they attempted to find the answer.   

While not statistically significant, the finding that older adults use fewer clicks to 
find the correct target or answer page but still take longer to make the first click, and 
they take longer overall is in line with research that shows a speed/accuracy trade-off 
with older adults. Our findings for the hard task are consistent with this literature. As 
well, we see that younger adults are more apt to click on a link and backtrack as they 
go about honing in on the target answer page. It is possible that with a larger sample 
size, the click data could be significant; future research should examine this.  

It is important to note that the older adults in this study were high functioning—as 
seen in Table 1, they were educated and did not differ from the younger adults on 
vocabulary or working memory. There were age-related differences in perceptual 
speed, which might contribute to the longer search times for the first exposure to the 
Web site. Future efforts should include a broader range of participants to assess cog-
nitive predictors of successful searching. 

Many of our measures were on successful completions only (e.g., examining eye 
tracking on answer pages), where for Task 5, nine older adults, 11 middle-age adults, 
and 17 younger adults made it to the correct answer page. Thus the comparisons of 
eye-tracking performance for the successful searchers is only a subset of the middle-
age and older searchers. We are currently conducting additional analyses on the  
eye-tracking patterns for unsuccessful searchers to understand their performance dif-
ficulties. The fact that only some older adults made it to the end of this difficult task 
implies that they may be higher functioning than average older adults. 

This study found that there were no differences in re-checking behavior for suc-
cessful searchers. It is interesting that when participants had to search for a piece of 
information on a data display table, with distractors on the results page, all age groups 
re-checked their answer. When confronted with a complex, data rich Web site, it ap-
pears that all users experience challenges in reading a data table as all adults in this 
study re-checked the number they were looking at before responding with their an-
swer. Putting complex data tables online appears to cause usability issues for all age 
groups in that they all re-check their answers. In the future, online mediums should 
consider new ways to visualize complex data. Instead of what has been the norm of 
putting paper tables online, data visualization research could offer alternatives to 
access and aid in interpreting data online. For example, future research could consider 
if a simplified interface, with reduced distractors and access to widgets that allow the 
user to control the visual input may make a difference for users when honing in on an 
answer.   
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