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Abstract. Eye-tracking data combined with post-task debriefing was used in an
exploratory usability study of two different stimuli: cover letters for a Web
survey and the login page of the survey. Eye-tracking metrics in the form of
fixation duration and number of fixations per character were combined with a
post-task debriefing to analyze participants’ information acquisition while
reading the stimuli. Results show that participants read the letter and recalled
salient portions of it. However, in the letter condition, while the eye-tracking
data did not highlight any usability issues, the post-task debriefing identified
areas of the letter that caused participants confusion. In the online Web survey
condition, participants did not look at much beyond the center of the screen
where the username and password fields were located. The post-task debriefing
corroborated the eye-tracking data as the participants mentioned primarily
focusing on the login information of the Web site.

Keywords: Eye tracking - Usability testing - Debriefing data - Reading
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1 Introduction

Eye tracking has been on the rise in user experience research, particularly in usability
testing [1, 2]. Eye-tracking data can provide additional insight into the user experience.
For instance, fixation duration captures how long a participant looks at something,
while a gaze plot shows where the participant looked on a page over a period of time in
a sequential pattern [3]. Eye tracking can help us understand what part of a user
interface draws participants’ attention. However, the use of eye tracking in usability
research is still a relatively new and growing field. It is not always easy to interpret
eye-tracking data. For example, a long eye-fixation duration could reflect either con-
fusion about or engagement in the material [3-5]. In a typical usability study, a
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moderator conducts a debriefing interview after the participant completes tasks. During
the debriefing, the researcher probes the participant with questions that arise from the
observation of the participant’s task performance. Analyzing eye-tracking data in
conjunction with debriefing data in the context of the study may facilitate interpretation
of the eye-tracking data and can lead to a more comprehensive picture of the partici-
pant’s behavior.

With the prevalence of the Internet, the U.S. Census Bureau is moving more and
more towards self—administered surveys, from paper to a Web-based online mode. To
conduct a Web survey, the Census Bureau typically informs a respondent via a letter
that he or she has been selected to participate in the survey. In addition to information
about the purpose of the survey, the letter contains information such as whether the
survey is mandatory or voluntary, the estimated amount of time it will take to complete
the survey, when responses to the survey are due, the URL of the online survey, along
with user name and login information. Some of this information is also shown on the
login page of the Web survey or can be found by clicking on keyword links located at
the top or the bottom of the survey screen. In other words, some of the same infor-
mation is presented in both the letter and the login page. The Census Bureau is
interested in knowing which pieces of information respondents attend to and how they
behave with the different mediums. This knowledge can have an important impact on
the design of a Web survey and letter. This paper presents the results of a usability
study on participant behavior of reading two different stimuli: a letter and a login page
of a Web survey (hereafter referred to as Web site). We examined participants’ reading
attention using eye-tracking technology and a follow up post-task debriefing question.
We particularly investigated what parts of the letter or the Web site the participants
saw, and what they would remember about what they had looked at and/or read.

2 Methodology

2.1 Study Design

We used a between-subjects design to investigate participants’ behavior of reading a
letter or a Web site. One group of participants was exposed to only the letter, while the
other group was exposed only to the Web site. The same post-task performance
assessment was conducted with both groups. In a typical survey production setting, the
respondent will first receive a letter inviting them to participate in a Web survey.
However, for this study we did not want the participants to have been exposed to any
information about the survey prior to the test, as we could not be certain if they were
exposed to both, where the information was learned. So, each participant was assigned
to either the letter or the Web site condition. That is, the first participant was assigned to
the letter condition, the next participant was assigned to the Web condition, then the
letter condition, and so forth until all sessions were complete. It should be noted that
the letter was displayed on the computer screen, rather than on paper, to enable
evaluation via eye tracking.
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2.2 Participants

Sixteen participants (8 interacted with the simulated production version of a letter and
the other 8 interacted with the Web site) were recruited from Census Bureau’s Business
Register, the universe listing for Census Bureau establishment surveys. All were local
to the Washington, DC area. (One of the Web participants refused to be audio or video
recorded so we were unable to collect any eye-tracking data during his session. In
addition, one of the letter participants’ eyes were unable to be tracked with the TOBII
software). All were fluent in reading and speaking English, had completed at least two
years of college education and were within the age range of 34—68 years old. Partic-
ipants took part in the research study at their place of work in a voluntary capacity; as
such, they were not given any monetary incentive by the Census Bureau. See Table 1
for participant characteristics.

Table 1. Mean (and range) demographics by study condition

Study condition

Letter Web site
N 8 8
Gender |6 M/2F 4 M/A F
Age 50 (34-68) 54 (49-60)
Education | 1 High school graduate
2 Some college 3 Some college
3 BA/BS 3 BA/BS
2 Graduate degree 1 Graduate degree
1 Unknown
Race 5 White 6 White

3 Black or African American | 1 Asian
1 Asian and White

2.3 Tasks

The task for the letter condition asked that participants read the letter on the laptop
computer provided by the test administrator. Since the letter was displayed on the
computer screen, the participants were informed that it was two pages long and that
they would need to scroll to see all of the information. Participants were instructed to
“Please read the letter the way you would if you had actually received it at your
workplace, and then let me know once you are finished.” Once the participant said they
were finished, the test administrator stopped the eye tracking. A sample letter is
depicted in Fig. 1.

The task for the Web site condition asked that the participant imagine that their
business had been selected to complete a Census Bureau establishment survey on the
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UNITED STATES DEPARTMENT OF COMMERCE
MRTS-L1 and Statistics
(08-11-2015) U.S. Census Bureau

Washington, DC 20233-0001
OFFICE OF THE DIRECTOR

A message from the Director, U.S. Census Bureau

Your firm has been selected to participate in the Monthly Retail Trade Survey. The responses
obtained from this survey will provide policy makers and business leaders with an up to date
picture of the United States economic condition and are a key clement in estimating the Gross
Domestic Product (GDP) of the United States. The Census Bureau conducts the survey and
requests your voluntary assistance under the authority of Title 13 U.S.C., Sections 131 and 182.

We have selected your firm for the monthly survey and have enclosed the materials
you need to participate. We estimate this survey to take 7 minutes to complete.
Please read the instructions, complete the form, and return it by the due date
printed on the form. You can complete your form online by following the
instructions provided.

Title 13 U.S.C.. Section 9 also requires that we keep your answers strictly confidential.
The information you provide may be seen only by persons swom to uphold the

confidentiality of Census Burcau information and may be used only for statistical

purposes. Under the same law, your information will be used only to develop total U.S. estimates
that do not disclose the individual activities of your firm. This information will be strictly
safeguarded and cannot be used for taxation, regulation. or investigation purposes. Further.
copies retained in your files are immune from legal process.

Please utilize your business expertise and judgment in completing the survey.
If actual data are not available, carcfully prepared estimates are acceptable. Use the ‘Remarks’

section to provide any needed explanations.

Thank you in advance for your cooperation. If you have additional questions. please call
my staff on 1-800-772-7852 or visit our help site at https://cconhelp.census.gov/mrts.

Sincerely.

John H. Thompson
Director

Enclosures

Census gov

OMB Number and Expiration

You are not required to respond to this collection of information if it does not display a
valid approval number from the Office of Management and Budget (OMB). The cight-
digit OMB number is 0607-0717 and appears in the upper right comer of the report
form/login screen.

Authority and Confidentiality

Title 13 U.S.C.. Sections 131 and 182 authorizes the Census Bureau to conduct this
collection and to request your voluntary assistance. By Section 9 of the same law, your
report is confidential. It may be seen only by persons swom to uphold the confidentiality
of Census Bureau information. and may be used only for statistical purposes. The law
also provides that copies of your report retained in your files are immune from legal
process.

Burden Estimate Statement

Public reporting burden for this collection of information s estimated to average 7
minutes per response. including the time for reviewing instructions, searching existing
data sources. gathering and maintaining the data needed. and completing and reviewing
the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of i ion, including ions for reducing this burden,
to: ECON Survey Comments 0607-0717, U.S. Census Bureau, 4600 Silver Hill Road,
Room EMD-8K122. Washington, DC 20233. You may e-mail comments to
ECON.Survey.Comments@census.gov. Be sure to use ECON Survey Comments 0607-
0717 as the subject.

Fig. 1. Sample letter
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Web and that they had received these materials (an envelope with a paper that con-
tained login information) in the mail'. The participants were then instructed to “Please
open the envelope to find information on how to log in to the survey. I’'m going to bring
up the survey. Please read over the Web site and login to start the survey.” Once the
participant clicked on the login button, the task was finished and the eye tracking was
stopped. The sample Web site is depicted in Fig. 2.

Monthly Retail Trade Report

one: 1-800-772-7852
'OMB No: 0607-0717
Approval Expires: 08/31/2015

Welcome to the Monthly Retail Trade Survey (MRTS)

The Monthly Retail Trade Survey provides current estimates of sales at retail and food services stores and inventories held by retail stores on
amonthly basis.

AUTHORITY AND CONFIDENTIALITY- The Census Bureau conducts the survey under the authority of Title 13 U.S.C., Sections 131 and 182. Your
response is voluntary. By Section 9 of the same law, your report is confidential. It may be seen only by persons sworn to uphold the
confidentiality of Census Bureau information, and may be used only for statistical purposes. The law also provides that copies of your report
retained in your files are immune from legal process.

Login - Monthly Retail Trade Report

= Log in by entering the appropriate information and press the "Login” button.
* Username and Password are case sensitive.

[
Economics and Statistics Administr.

= U'S. CENSUS BUREA
Username:
For help call: 1-800-772-7862
Password: Return Via Internet:
econhelp.

.census.gov/mits

Your username and Password can be found here on the paper copy of the form.

Please note: sessions will expire (requiring you to log back in) after 15 minutes of inactivity. No data will be lost.

** WARNING **

You have accessed a UNITED STATES GOVERNMENT computer. Use of this computer without authorization or for purposes for which
authorization has not been extended is a violation of Federal law and can be punished with fines or imprisonment (PUBLIC LAW 99-474).
System usage may be monitored, recorded, and subject to audit. Any information you enter into this system may be used by the Census
Bureau for statistical purposes, including but not limited to improving the efficiency of our data collection programs. For information
regarding the use of this system, and how your privacy is protected, visit our online privacy webpage at http://www.census.gov/privacy/.
Use of this system indicates consent to the collection, monitoring, recording, and use of information provided inside this system.

Burden Statement Accessibility Security

Fig. 2. Screen shot of login page of Web survey

Participants in each condition then engaged in a number of post-task debriefing
questions and follow-up activities. The focus of this paper is the association between
the eye-movement data and the first post-task debriefing question, a free recall ques-
tion. The question was to elicit with verbal probing everything the participant had
learned from what he/she had just seen. In the letter condition, the question was “Can
you tell me about everything you learned from the letter? Anything else? Anything
else? Anything else?” For the Web condition, the probe was the same except “Web
site” was used in place of “letter.”

UIf it had contained all the mailing materials, the letter would have also been included, however as
mentioned previously, we intentionally removed the letter from the mailings for the Web condition.
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2.4 Procedure

During each one-on-one usability session, the participant was informed that the data
were being collected for research purposes only. The test administrator asked the
participant to read and sign a consent form stating that he/she understood his/her rights
and was voluntarily taking part in the study. The test administrator began the recording
after the participant signed the consent form. The participant completed a demographic
questionnaire and was positioned in front of the laptop so that a brief eye calibration
could be administered. After the participant performed the primary task, the test
administrator began the debriefing portion of the study. The sessions lasted no longer
than 30 min.

2.5 Equipment

The sessions were conducted at the participants’ business establishments on a laptop
(Dell Latitude E6540) that had a Tobii X2-60 eye-tracking device attached to the front
of the laptop. For the Web version of the study, the participants used Internet browser
IE Version 11. For the letter condition, a PDF was loaded into the eye-tracking soft-
ware and when the test started, the letter appeared on the laptop screen. Analysis of the
eye-tracking data was conducted with the Tobii Studio software [6].

2.6 Eye-Tracking Metrics

We assessed participants’ attention to the letter or Web site with eye tracking. For the
letter condition, we looked at total fixation duration, which is the total length of time
spent fixating within the identified Areas of Interest (AQOIs) in seconds to assess how
long participants spent reading each part of the letter. We created the AOIs in the letter
condition as simply one AOI for each of the paragraphs in the letter. We also looked at
the fixation count so that we could get a measure of the number of fixations per
character as the paragraph lengths varied and this measure normalizes the paragraph
lengths so that we could compare the amount of time spent on each paragraph, relative
to the length of the paragraph [7]. For the Web site, we created the AOIs on different
chunks of information on the site, including:

Top banner that has the Census logo and the name of the survey

Burden statement link

One paragraph below the burden statement link that describes what the survey does
The next paragraph that mentions the authority and confidentiality statement
Instructions located just above the login information

Login area

Example of where to locate the login information in the paper materials

Warning message that is required on all Census survey Web sites

Footer links

We looked at fixation duration in each AOI to determine where and for how long
participants looked at certain areas of the Web site prior to login. See Appendix A and
B for the visual of the pre-identified AOIs. For both conditions, we watched each
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participant’s animated and static gaze plots. We also examined the relationship between
what the eye-tracking data showed and what the participants’ answers were to the free
recall question. That is, we reviewed what participants mentioned during the free recall
and whether there was evidence in the eye-tracking data of their attention to the area in
the letter/Web site that contained that information.

3 Results

First, we present the eye-tracking results for the letter condition. Looking at the total
fixation duration of participants on different parts of the letter, we found that five out of
seven participants did not read the opening greeting of the letter, and four participants
did not read the closing salutation from the Director. Four participants read the first
paragraph that mentions the authority of the Census Bureau to collect the survey data.
The paragraph that contained the survey’s burden estimate had the longest fixation
duration, with an average of 8.96 s. This was followed closely by an average of 8.69 s
for the third paragraph, which explains that answers will be kept confidential and used
only for statistical purposes. We examined the total number of fixations per character,
including only the paragraphs where there was a count of at least six participants’ eye
movements, and we found that when we account for the paragraph length, the number
of fixations per character is between 0.04 to 0.06. However the “Thank you” paragraph
at 0.02 fixations per character is lower than the other paragraphs.

The data on the number of fixations per character indicates that participants were
spending about the same amount of time on each paragraph of the letter. Therefore we
conclude that there appears to be nothing in the burden estimate paragraph or the
confidential paragraph that was unduly difficult to read or drew the eyes for a longer
than normal amount of time. As mentioned earlier, the one paragraph that participants
spent noticeably less time on was the “Thank you” paragraph. However, this is perhaps
not so unusual as the paragraph included a telephone number and a URL, which was
not readable as distinct words. It is possible that this content may only be read closely if
participants were in a situation where they needed to call for assistance or access help.

Finally we reviewed participants’ free recall verbalizations about what they
remembered from the letter. Comments included content that indicated they had read
and synthesized the salient pieces of information from the letter, including that it was a
monthly survey, it would take 7 min to complete, and the answers would be kept
confidential. Two participants commented on what they perceived to be contradictory
pieces of information in the letter, and these points are indicators of what areas of the
letter could be improved (e.g., usability findings on areas of improvement).

To summarize, eye movements, including gaze plots taken from the letter task,
indicate that participants were reading the letter. Most participants read over key parts
of the letter including the part of the letter that was bolded. Participants appeared to
miss or skim over the letterhead and the signature block. As the number of fixations per
character data highlight, the “Thank you” paragraph is also skimmed over. See
examples of letter condition gaze plots from four different participants in Fig. 3.

Next we present eye-tracking results from the Web site condition. Analysis of
fixation duration within the AOIs highlight that areas of the Web site that were not
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Fig. 3. Gaze plots of 4 different participants in letter condition

attended to include the links at the bottom of the screen (none of the participants looked
in that area), along with the warning message (only one participant looked at that area
of the screen) and the burden statement link (only one participant looked at that area of
the screen). What did draw the attention of the participants’ eyes was the username and
password fields (participants spent an average of 1.83 s on this field) and to the right of
that field, which displayed an example of where the participant would locate their
username and password on the mailing materials (2.18 s on average). In addition, a few
participants noticed the instruction just above the username and password field (spent
on average 0.99 s). Three participants noticed the section of the Web site that begins
“Authority and confidentiality,” which explains that the response is voluntary and that
the information that is collected will be kept confidential. They spent on average 30 s
reviewing this area of the Web site.

The participants’ free recall verbalizations about what they remember about the
Web site mostly matched participant behavior of the eye-tracking data. Comments
included that participants did not read the text, that they did not pay attention to the
Web site as a whole, and that they did not remember much beyond the username and
password area of the site. Four participants explicitly said they remembered the
username and password areas on the screen. One participant mentioned that she
thought the survey was mandatory (it was voluntary), and another participant men-
tioned that it was about retail stores and remembered reading about Census Bureau’s
authority (this information was contained on the Web site).



450 E. Olmsted-Hawala et al.
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Monthly Retail Trade Report

Fig. 4. Gaze plots of 4 different participants in the Web site condition

Looking at the eye movements and the free recall feedback together, we notice that
participants did not spend time looking over the entire Web site but rather focused
quickly on the username and login portion of the Web site. Gaze plots from participant
behavior of the task give a visual perspective on how participants’ were attending
primarily to the username and login fields or the middle section of the Web site. See
Fig. 4.

Comparing the results of the letter condition to the Web condition, we learned that
participants in the letter condition appeared to read over the entire letter while par-
ticipants in the Web site condition did not read over the entire Web site but instead
focused on the area of the Web site where they had to make an action (e.g., begin the
survey by logging in). The free recall verbalizations in the Web condition were quite a
bit shorter in length and in content than the verbalizations from the letter condition;
however for both conditions, the verbalizations mostly matched the eye-tracking data.
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4 Limitations

The letter that participants interacted with was not on paper as it would be in real life
but rather, in the test setting, the print letter had been saved as an electronic PDF so that
it could be loaded onto the computer to make it possible to conduct eye tracking.
Consequently, participant behavior may be different if they had received a paper letter
at their place of business. The Web portion of the study did not have the letter included
and as such is not true to what a participant would experience in real life. While this
was intentional (as we didn’t want participant performance to be influenced by
materials they may or may not have read or seen in a prior task), it is not typical to the
real-life situation, and participant behavior may be different outside of the laboratory
setting. However, we feel the task itself is a typical task in that respondents are asked to
go online, login, and begin the survey. In addition, limitations include the spatial
accuracy of eye tracking. Gaze position calibration was a challenge, and head move-
ment could compromise the recording of eye movements.

5 Conclusion

In general, we found that participants in the letter condition exhibited indications of
reading the letter. Their eyes moved over key points of the letter. During the free recall
component of the study we have indications that participants remembered some key
points of the letter. On the other hand, other parts of the letter, while read, confused
some participants. The participants’ confusion was manifested in debriefing but not in
the eye-tracking analysis, which indicates that eye-tracking alone is not always suffi-
cient to understand participant interactions with letter materials.

For the Web site, we found that the task of reading over the Web site was ignored
for the act of getting started with the survey. The eye-tracking behavior matches what
participants said they recalled about the site: that they were focusing on logging into
the survey.

Finally, this pilot study demonstrates that there is some association between the
eye-tracking data and the debriefing feedback. Integration of eye-tracking data with
other behavioral data appears a promising approach to usability evaluation. Further
methodological development is warranted.
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Appendix A. Screen Shot of Letter with AOIs

UNITED STATES DEPARTMENT OF COMMERCE
MRTS-L1 and Statistics
(08-11-2015) U.S. Census Bureau

Washingion, DC 20233-0001
OFFICE OF THE DIRECTOR

T i for The monfhly Survey and Bave enclosed the materials
¥ o We estii 2 7 mis nple
Please read the nstruetions, | 22d p9 bodedtet? mintes i it by the due date

pih!dunngnﬁg 3 online by following the

john thmopson sincerely

Enclosures

Census gov

Authorify and Confidentialify

Title 13U.S.C.. Sections 131 and 182 authorizes the Census Bureau to conduct this
collection and fo request yops-valintan: accictance. Ry Section @ of the same law, your
) uthority and confidentiality title 13 2
TEPONt 16 CORTAETNAL It HNy sy a0 10 Wiphiold the confidenitiality
of Census Bureau infomyation, aud may be used only for statistical purpases. The law
also provides that copies of your report retained in your files are immuue from legal

PIOCESS.
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Appendix B. Screen Shot of Login Page of Web Survey with AOIs

Login - Monthly Retail Trade Report

Please note: sessions will expire (requiring you to log back in) after 15 minutes of inactivity. No data will be lost.
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