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Abstract 
 
In 2017, staff in the Center for Survey Measurement of the U.S. Census Bureau conducted 
usability testing and accessibility testing of the 2018 National Sample Survey of Registered Nurses 
(NSSRN) online survey.  During the usability sessions, participants accessed the survey either on 
a Census provided laptop computer or on their own mobile device.  This report provides a 
summary of the usability and accessibility methods and results from evaluating the NSSRN online 
survey.  Focus is applied to the experience participants had on webpages where branching logic 
(i.e., skips sequences) was implemented by disabling (i.e., greying out) or re-enabling question 
and response fields based upon the answer given to an earlier filter question on the page.  
Disabling questions to implement skip sequences is different from the typical Census Bureau 
online survey design where there is only one question per page and skip sequences are 
implemented by skipping entire pages that do not apply based on prior responses.  During 
usability testing, we observed no usability issues when the question text, the response field, and 
the response field label were disabled.  Participants were able to understand that the question 
did not apply to them.  There was no indication that participants were answering the filter 
questions in such a way to avoid having to answer more questions.  In fact, we observed one 
instance where the participant changed her answer to the filter question because she could read 
the subsequent disabled questions and realized she had misinterpreted the filter question.  When 
the participant then changed her answer to the filter question, she actually answered more 
questions, and not fewer.  While disabling the question and the response field appeared to work 
well for participants, we did observe participant confusion when only the response field was 
disabled, and not the response field label.  When presented with that design, many participants 
tried to answer the disabled question and did not understand why it would not respond to 
repeated tapping in the field.   
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1. Introduction 
 
The National Sample Survey of Registered Nurses (NSSRN), sponsored by the Health Resources 
and Services Administration, an agency of the U.S. Department of Health and Human Services, is 
the largest nationally representative survey of registered nurses in the U.S. The survey had been 
conducted every four years between 1980 and 2008.  The data collection is schedule to resume 
in 2018, after a 10-year hiatus, with the U.S. Census Bureau as the new data collector.  The survey 
is sent to a small percentage of actively licensed registered nurses and nurse practitioners in each 
state. Nurses are asked to report on their education, employment, intentions regarding nursing 
work, and demographics. These data are used to assess the status and trends in the U.S. nursing 
workforce (https://datawarehouse.hrsa.gov/data/dataDownload/nssrndownload.aspx).    
 
This survey was last conducted in 2008 via multi-mode data collection using a Web questionnaire 
or a paper questionnaire and, for non-responders for whom telephone numbers were available, 
over the telephone.  The NSSRN went through a significant redesign for the 2018 collection, 
adding new items, and combining National Sample Survey of Registered Nurses and the National 
Sample Survey of Nurse Practitioners into one survey.   
 
In preparation for fielding the 2018 NSSRN, cognitive testing was conducted on the survey 
questions by Census Bureau staff (Stringer, Hernandez-Viver, Vetting, & Reiser, 2017).  After that 
testing, in November and December 2017, staff in the Center for Survey Measurement (CSM) of 
the Census Bureau conducted one round of usability testing of the candidate online NSSRN 
instrument on PC and mobile devices.  The goal of the testing was to uncover usability issues with 
the current design, to cognitively test questions that were either added or revised after the 
earlier cognitive testing, and to make recommendations for enhancements to ensure that the 
online survey performs optimally during data collection.   
 
Fifteen individuals participated in the testing -- eight registered nurses and seven nurse 
practitioners.   The NSSRN paper questionnaire (see Attachment A) was used as the baseline for 
the questions and question order in the online instrument.  Testing results and recommendations 
for both usability and accessibility were provided to the sponsor shortly after testing was finished 
and are found in Attachment B.  The intention of this report is to document those findings, along 
with the satisfaction ratings associated with the NSSRN online survey collected during usability 
testing (Attachment C), and eye tracking data collected during the usability testing on the laptop 
(Attachment D). Results from the usability testing also fed into revisions to the paper 
questionnaire that will be fielded in 2018. We include this final paper questionnaire (Attachment 
E), even though it was not tested, because it is an easy way for readers to scan the survey to 
determine what was tested and what changed based on the usability testing results.     
 
In the body of the report, we provide a detailed description of how participants’ interacted with 
the conditional branching design used within the survey for both PC and mobile devices.   
 

https://datawarehouse.hrsa.gov/data/dataDownload/nssrndownload.aspx
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2. Background on the use of conditional branching within online surveys  
 
Conditional branching, or skip sequences, are used in surveys when the answer to one question 
dictates what subsequent questions a respondent should answer.  The initial question in a skip 
sequence is called a filter question and based on the answer provided to that question, 
respondents should answer or not answer subsequent questions.  On paper questionnaires, 
instructions for skip sequences are typically next to the response choice, such as the “SKIP to 
Question A11 on page 4” next to the “No” response for Question A10 as shown in Figure 1.   
 

 
Figure 1 Paper version of the NSSRN showing a skip sequence 
 
The success of these skip instructions depends greatly on the respondent reading and 
understanding what to do next (Redline and Dillman, 1990).  In paper questionnaires with skip 
sequences, there are errors of omission, when a question is not answered that should be 
answered, and there are errors of commission, when a question is answered, when it did not 
need to be answered (Krosnick, 2017).    
 
These errors can be reduced in an online form by automating the branching logic.   Perhaps the 
most typical way is using a design where there is one question per webpage with branching logic 
implemented between the pages.  In these surveys, the respondent always navigates to the next 
correct question based on the current answers provided.  Automated branching removes the 
errors of commission, and unintended errors of omission.   
 
The online design becomes more complicated if multiple questions appear on the same webpage 
and skip sequences are within those questions.  There are several distinct design solutions for 
branching between multiple questions on the same survey webpage as shown in Table 1.   
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Table 1:  Design solutions for conditional branching within a webpage 
Branching design solution Attributes 
Static skip instructions This solution is identical to the paper form 

solution and it doesn’t not require any 
additional programming. 

Skip instructions as hyperlink A hyperlink next to the response option 
moves the user to the next applicable 
question.  However, the user must use the 
hyperlink to navigate correctly. 

Unfolding questions Questions appear on the screen based on 
prior responses. 

Disabling and enabling questions Questions either disable (become grey and 
nonfunctioning) or enable (become active) 
based on prior responses. 

 
Static skip instructions and skip instructions with hyperlinks:  One design solution would be to 
use instructions similar to a paper questionnaire; however, this design does not take advantage 
of automation and the same errors of commission and omission exist.  Another solution is to use 
hyperlinks. Peytchev, Couper, McCabe, and Crawford (2006) conducted an experiment 
comparing a paging design with branching automated between webpages and a scrolling design 
with hyperlinks.  They found only a few differences between the two conditions.  One concern 
with a scrolling design where skip sequences can be seen by respondents is that respondents will 
choose to answer questions in such a way that minimizes the number of follow up questions they 
have to answer, thus increasing measurement error.  Petychev et al. found some support for this 
behavior with about 2 percent fewer respondents in the scrolling version reported having used 
alcohol in their lifetime.  They also found very few respondents actually using the hyperlinks to 
navigate to the next correct question.   
 
Unfolding design:  Other design solutions for branching between multiple questions on the same 
survey webpage include showing only the filter question and then depending upon the answer 
to that question, the subsequent questions could “appear” or “unfold” beneath the question.  
This method is employed in the American Community Survey, as shown in Figures 2 and 3.  While 
we have not observed usability problems with this design during testing, this is not a typical 
design because it uses an element of surprise, as questions “pop up” or appear, seemingly, at 
will.  Additionally, in this particular application, the filter question becomes disabled.  If a 
respondent made a mistake on the filter question and meant to report “no”, returning to the 
filter question to change the answer is difficult and requires use of back navigation.   Good online 
design is consistent so that users know what to expect and it allows the user to be in control 
(Nielsen, 1995).    
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Figure 2:  Example of a filter question about paying for gas 
for the household in the American Community Survey 

 
Figure 3:  If the filter question is answered "yes" then a 
subsequent question appears on the screen and the filter 
question becomes disabled. 

 
Disabling and enabling design:  Yet another design for conditional branching within a screen is 
for the subsequent questions and response fields to become disabled (i.e., light grey) or enabled 
(typical font coloring) based upon the answer to a filter question.  This differs from the prior 
example because the questions are always on the screen and do not “pop-up.”  When an answer 
field is disabled, respondents cannot enter data into it.  The grey and the inability to interact with 
the field is supposed to convey to respondents that the field is not to be completed or is inactive.   
A common implementation of this feature is with the “Other/specify” field found in many single 
or multiple choice survey questions as shown in Figure 4.  The default view is with the write-in 
field grey and disabled.  When the “Other” choice is selected, then the field becomes “enabled” 
as shown in Figure 5.   
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Figure 4:  The default view of the team-based care question in the 2018 NSSRN with the “Other/specify” field disabled 
 

 
Figure 5:  The team-based care question in the 2018 NSSRN with the “Other” box selected and the write-in field enabled 
 
Expanding that design to disable entire questions as the default view is shown in Figure 6.  If the 
filter question is answered such that the respondent should answer the subsequent questions, 
then those questions and response choices re-enable, as shown in Figure 7.  The questions remain 
disabled if the respondent answers the filter question in such a way that the subsequent 
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questions should not be answered.  The light grey of the question text in the disabled view still 
allows the respondent to read the question, but is supposed to indicate that it does not apply.   
 

 
Figure 6:  Example of whole questions disabled as the default view 
 

 
Figure 7:  That same question with the filter question answered in such a way that the subsequent questions should be 
answered and thus they become enabled. 
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The opposite design could also be implemented, that is, everything on the screen is enabled as 
the default view and then parts of the screen are disabled based on the answers on that screen.  
However, this design should only be used when a respondent chooses between two equal 
choices, such as country or state as shown in Figure 8.  In this example, the respondent does not 
have to answer both questions, he or she should answer only one question, but there is no filter 
question.  If the respondent reported living in a state, the country field should disable, if the 
respondent reported living in a different country than the U.S., the state field should disable, 
since a respondent cannot simultaneously live both inside and outside the U.S.     
 

 
Figure 8:  In this example, the respondent only should select state or country to answer, not both.   
 
While there are many ways to implement the disable and re-enable designs, based on our 
literature review, we found no empirical studies comparing the use of disabling and re-enabling 
questions within a survey to accomplish conditional branching nor did we find any discussion on 
how respondents interact and interpret the disabled text and fields.    
 
Summary of conditional branching within the NSSRN:  The 2018 NSSRN used the disable and 
enable design to communicate conditional branching within webpages of the online survey.  This 
report documents the usability issues found with the disable and re-enable designs as observed 
in the 2018 NSSRN usability testing.  We focus our findings on whether respondents appeared to 
understand what the grey text and response choices meant under the different designs, and 
whether we observed any indication of measurement error with the designs.   
 
3. National Sample Survey of Registered Nurses Online Questionnaire 
 
The NSSRN online questionnaire is one of many surveys the Census Bureau developed using an 
in-house codebase framework called Centurion.  The survey version usability tested had 12 
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sections, labeled A through L, covering a wide array of topics concerning the education and 
employment of nurses, advanced practice nurses, and nurse practitioners.  For each section of 
the survey, there were multiple webpages with a ‘next’ button to navigate forward to the next 
webpage and a ‘previous’ button if the respondent wanted to return to a prior page.  Most 
webpages in the survey contained only one question; however, several webpages contained 
multiple related questions with skip sequences built into the page where the questions would 
become enabled or disabled depending upon the answer to the filter question on that page.  
There was also some branching logic between webpages within the survey, and if that logic was 
triggered, whole sections of questions could be skipped. 
 
The survey was designed to render optimally on PC and mobile platforms, called “PC and mobile 
optimization.”  Optimization means that the screens automatically readjusted in size and in 
design depending on the display size of the device.  The PC-optimized version and the mobile-
optimized version displayed in the same manner for the enabled and disabled questions and 
response fields.   
 
The NSSRN is a relatively long survey, taking respondents approximately 30 minutes to complete.  
There were approximately 150 questions in the version tested; however, the number of 
questions any one respondent receives is often fewer because of skip patterns.  Of those 150 
questions, there were four webpages where whole questions were skipped using the disabled 
and enabled design; 19 webpages with the “Other/specify” write-in field disabled and then re-
enabled if that response choice was selected; and seven webpages where state and country were 
asked simultaneously and on six of these webpages, disabling of the response field was used.   
 
4. Methods  
 
We conducted one round of usability testing on the NSSRN between November and December 
2017.  This section describes the participants, the devices they used to access the survey, and the 
procedure implemented during the testing sessions.  The last section describes the accessibility 
methods. 
 
4.1. Participants  
 
Fifteen participants took part in usability testing of the 2018 NSSRN.  Eight were registered nurses 
and seven were nurse practitioners.  These two groups were recruited because they complete 
different sections of the questionnaire.  Of the eight registered nurses, one was an advanced 
practice nurse with a nurse midwife certification; five worked in a hospital; one was a school 
nurse; and one worked in a hospice care facility.  These eight individuals experienced a wide 
variety of educational paths to becoming a nurse.  There was also a wide-variety of the number 
of years they were a nurse.  Of the seven nurse practitioners, three had worked in convenience 
care; two were currently working in a hospital; one individual had worked in a rural hospital; one 
was in patient consultation; and one person currently was not working due to relocation, but had 
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a job lined up.  Several of the nurse practitioners had varied employment paths which the survey 
did not capture well.  Participant characteristics are described in Table 2.   
 
Participants were recruited through advertisements on Craigslist, personal connections, an email 
blast that was distributed to all Census employees, and through an email contact to the Maryland 
and Virginia local chapters of the American Association of Nurse Practitioners.  The majority of 
participants lived in the Washington, D.C. – Baltimore metropolitan area, with one person 
currently living and working in Texas.   
 
Table 2:  Demographic characteristics of 2018 NSSRN Usability Testing Participants 

Demographics n=15 
Sex 
Female 
Male 

 
13 
2 

Age – Mean (Std. Deviation) (Range) 37 (7) (25-54) 
Race/Hispanic origin 
White 
Black 
Asian 

 
13 
1 
1 

 
4.2. Devices used  
 
Eight participants answered the survey using a Census provided laptop; five used their 
smartphone, and two used their tablet (see Table 3 for the summary of devices).     
 
Table 3:  Devices used across both rounds of NSSRN usability testing 

Device Registered Nurses Nurse Practitioners 
Census provided laptop 
Dell Latitude E6430, Windows 7 

4 4 

Smartphone (BYOD) 
iPhone 7 Safari – mobile stand 
Android “1 plus 5” Google chrome – mobile 
stand 
iPhone X– mobile stand 
Samsung S5 – free held 
iPhone 6S – mobile stand  

 
1 
1 
 
1 

 
 
 
 
 
1 
1 

Tablet (BYOD) 
iPad Pro ~9.5 inches – free held 
iPad mini air 8” – free held 

 
1 

 
 
1 

 
4.3. Usability Procedure  
 
Each usability test conducted involved the participant completing the draft online version of the 
2018 NSSRN while being observed by a Census Bureau test administrator.  Participants were 
instructed to answer the questions as they applied in their real life circumstances. All sessions 
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included video recording and audio recording with participant consent.   Each usability session 
lasted approximately one-and-a-half hours.   To offset the costs of parking and travel, participants 
received an incentive of $100 for their participation.  While 10 sessions occurred in the usability 
lab at the Census Bureau’s headquarters building, the other five sessions occurred at libraries in 
the Washington DC metro area.  Most sessions were observed by another Census Bureau 
usability lab researcher, and many were observed by the sponsors of the project.  Observers 
watched and listened in a separate area for sessions conducted at headquarters.  For sessions at 
the libraries, observers were in the same room as participants, but watched the survey 
completion on a separate device with a feed from the participant’s device so that observers were 
not hovering over the participants.   
 
Participants were instructed to “think aloud” while completing the survey. The think-aloud 
technique is modeled on Ericsson and Simon’s (1993) approach to collecting verbal feedback. Our 
think-aloud protocol was used to maintain a running verbal commentary of the participants’ 
expectations and reasoning.  A participant engaging in thinking aloud verbalizes his or her 
available, conscious thoughts and decisions while completing the tasks so that the researcher can 
understand the participants’ cognitive processes as they interact with the web survey interface.  
The test administrator encouraged the participants to continue to think aloud, using prompts 
such as, “Keep talking” if they became silent for more than ten seconds. 
 
We collected eye-tracking data for seven of the eight participants who completed the survey on 
the Census-provided laptop using the Tobii X260 system.  The Tobii system was also used to 
record the audio and video of the participant answering the survey.  We did not bring the eye-
tracking equipment to one off-site location where the laptop was used to complete the survey.  
We also did not collect eye tracking for the mobile devices because of the effort needed to 
analyze that data.  Instead we used Camtasia on another Census laptop to record the screen 
capture of the participant answering the NSSRN on their mobile device.  To make the video 
recording, we had some participants place their device on the Tobii mobile device stand 
(https://www.tobiipro.com/product-listing/mobile-device-stand/) which eliminates the 
movement of the device and provided a clear picture of the screen.  We had others use their 
device free-hand and recorded using a Webcam attached to a gooseneck clamp.  We observed 
no discernable difference in usability problems identified between the two methods, but the 
Tobii mobile stand provided a more readable video capture.    
 
After the participant finished the survey, he or she completed a satisfaction questionnaire 
including opinion questions about general usability aspects of the survey (e.g., using forward and 
backward navigation and comprehension of general survey terminology).  Then, the participant 
was shown a PowerPoint presentation with some screenshots taken from the survey and asked 
a few questions about those screens, focusing on the new questions.  The test administrator 
followed a protocol during the session and the questions and protocol were approved by OMB 
using the generic clearance for pretesting 0607-0725.   
 
 

https://www.tobiipro.com/product-listing/mobile-device-stand/
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4.4. Accessibility procedure  
 
Concurrent to the usability testing, accessibility testing was performed by using the Job Access 
With Speech (JAWS) screen reader for the PC and Google TalkBack for smartphones.  We did not 
test with screen-reader users.  The evaluation was performed by a researcher trained in testing 
for accessibility.  JAWS users navigate by keyboard commands on a computer desktop to hear 
the screen content.  Smartphone users navigate by left and right swipes and by touch to hear the 
screen content.  The researcher uses these gestures to test the instruments.    
 
4.5. Analysis  
 
Immediately after each usability session, the researchers summarized the usability and cognitive 
findings and provided the summary to the sponsor.  The summary was based upon the observed 
behavior of the participant and the verbal feedback.  These summaries were used to create the 
“Quick Report” which included user-centered design issues observed, cognitive problems with 
the questions and response options, and recommendations.  Accessibility testing took place over 
the course of a few days.  “Quick Report” findings for both usability and accessibility are provided 
in Attachment B.   
 
Participant provided satisfaction data was summarized and is documented in Attachment C.   
 
Eye tracking data for particular screens that were problematic or that were modified after 
usability testing is available in Attachment D.  Eye tracking data were collapsed across the seven 
participants to form heat maps.  These maps are color-coded.  They show the general pattern of 
where participants looked on the screen and where they looked the most (denoted by red areas).  
We also include quantitative eye-tracking data by participant, including the total number of 
fixations and fixation duration on the main survey part of the webpage.  See Figures 9 and 10 for 
an example of what parts of the screen were included when summarizing that data.  A fixation is 
maintaining the visual gaze on a single location long enough to read a word.  More fixations do 
not necessarily mean that the survey page is faulty or poorly designed; participants could simply 
be more engaged with the design.  However, designers should strive to convey the meaning of 
the question and response options with as few fixations as possible because fixations could be 
considered a proxy for an aspect of respondent burden.  The fixation data documented should 
be used as a baseline when testing the next iteration of the instrument.   
 
Within the body of the report, we also include heat maps, total number of fixations, and fixation 
duration for screens with disabled text and fields.  The purpose of these data is to determine 
whether participants understand that when the text is disabled, that question does not apply to 
them.  If participants understand that concept, there should be very few if any fixations on the 
disabled areas of the screen if that part was not enabled during the session.  We separate the 
fixation and heat maps into two groups per screen:  one group is if the fields were disabled 
throughout the session and the other group is if the fields were enabled.   
 



 

13 

 
Figure 9:  Example screen from the NSSRN with disabled text. 
 

 
Figure 10:  That same screen with two areas of interest indicated for fixation count and duration.  One area (the pink area) is 
the entire screen from the subheading to the navigation buttons, while the red area is the disabled text area.  The same areas 
were identified for each question of interest.   
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5. Findings and Recommendations  
 
The NSSRN web instrument implements different methods to enabled and disabled text for skips.  
The following subsections discuss each of the ways.  
 
5.1. “Other/specify” write-in field  
 
On screens where there was an “Other/specify” write-in response field option, that field was 
disabled until the participant selected the “Other” response choice.  There were several screens 
with multiple choice questions with an “Other” choice at the bottom of the field.  These fields 
were disabled until a participant selected “Other” and then the field would become enabled.  We 
observed no usability problems with the disable field design when it was at the bottom of the 
response choice list for PC or mobile devices.  Figure 11 shows a question about team based care 
where the last choice is “Other/specify.”  This was a complex question, and none of the seven 
participants for whom we have eye tracking data selected other.  Figure 12 shows few if any 
fixations on the grey box.    
 

 
Figure 11:  Team-based care question with “Other/specify” field disabled as the default view. 
 



 

15 

 
Figure 12:  All seven participants answering team-based care.  No one selected “other” and there are little to no fixations 
within the grey disabled specify field at the bottom of the screen. 
 
When participants selected “Other” at a question, such as the question collecting the reasons the 
participant remained in their nursing position in Figure 13, then the heat map indicates that some 
participants looked and interacted with the field as shown in Figure 14.  In this question (several) 
participants added reasons for remaining in the same job.  Again, there were no observed 
usability issues when the write in box was disabled or re-enabled when the “Other” choice was 
selected.  Participants appeared to understand that when the box was grey, it did not apply to 
them, but if they selected the “Other” choice, then they should type into the white box.   
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Figure 13: Factors contributing to remaining in the nursing position question with “Other/specify” field disabled as the default 
view. 
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Figure 14:  The same question for six participants, two of whom reported another reason in the “Other/specify” field. 
 
However, the grey disabled “Other/specify” field also acted as stopping point when several 
response lists were joined together into one question as they were in the employment setting 
question in Figure 15.  Many participants verbally shared that they thought they had to answer 
once for each section, rather than choose one choice across the entire list.  One or two 
participants said that the grey field made it seem like the end of the list.   Notice too that the 
“Other/specify” write-in field is below the response option and not to the right of the response 
option as it was in Figures 13 and 14. 
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Figure 15:  Employment settings question with “Other/specify” fields disabled as the default view. 
 
The heat map associated with this question in Figure 16 supports the observation that the grey 
other box appeared to serve as a visual stop sign in this design, shaping this misunderstanding of 
the question.  Very few people looked at the grey box and most of the reading time was spent in 
the first section of the response choices.   
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Figure 16:  Heat map using seven participants data on the employment setting question.  The large red area at the top of the 
list is over the confusing response item of Critical Access Hospital (See PowerPoint slide #58 in Attachment B).  However, also 
see very few fixations in the “Other/specify” write-in fields. 
 
We calculated the mean number of fixations on this question (136.4 with a range of 3 to 500 and 
a standard deviation of 187) and the mean total duration of those fixations (19.8 seconds with a 
range of .25 to 69 and a standard deviation of 27) for the seven participants so future iterations 
of the design could be compared to these numbers to determine if the fixations decrease if the 
design becomes more understandable to respondents.   
 
On mobile devices, the problem was magnified as it looked like the end of the response choice 
list was the grey “Other/specify” write-in field as shown in Figure 17.  In that picture, only the 
first section of the list shows and the grey box is at the bottom of the screen. 
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Figure 17:  Screen shot of actual survey instrument used during testing.  This picture shows the default view of the employment 
setting question.  Notice that the “Other/specify” write-in fields is at the bottom of the screen. 
 
This question had several problems with it, including confusing terminology and a design that 
made it look like the participant had to choose one option from each list.  However, the grey 
write-in box directly below the “Other” response choice seemed to add to the confusion.  Placing 
the grey boxes to the right of the “Other” choice as it was in Figure 13 above, instead of below 
the choice, might have helped the participant visually navigate the response choices; however, 
we cannot assume that it would have addressed the entire issue.  We also cannot say whether 
having white write-in boxes for this design would have helped indicate that there was more to 
the list. 
 
Following the usability testing, the program managers decided to implement two-step questions 
using a page-based design for this employment setting question.  Respondents are first asked to 
categorize their employment setting into four categories (see Figure 18) and then they are 
branched to the correct subsequent page that asks for a more detailed employment setting 
within that category (see Figure 19 for an example screen).   
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Figure 18:  2018 NSSRN webpage for employment setting 
 

 
Figure 19:  This screen shot is an example of the follow-up question if a respondent selects that “Hospital (not mental health)” 
best describes their employment setting. This page contains that response options that were formerly placed under the 
“Hospital (not mental health)” subhead in the original design for the question. In addition to changing the design of the 
question, response options were also changed to help clarify some of the response categories. 

 
5.2. Skipping entire questions  
 
On four webpages, entire questions were disabled until the participant selected a choice to the 
filter question, which enabled the subsequent questions.  These four screens contained the types 
of skip sequences that another survey designer might have put on separate webpages.  As an 
example of how these screens looked, Figure 20 shows the view of one webpage upon first 
access.  The subsequent question task was initially disabled.  It was enabled when the participant 
reported that he or she had an additional academic degree as shown in Figure 21.  If the 
participant reported no additional academic degree, the subsequent question task stayed 
disabled.  On all four of these types of webpages, we observed no issues with participants 
understanding that the disabled section did not apply to them.   We did not observe anyone 
trying to answer in the greyed out question area.   
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Figure 20:  Types of additional degree questions default view for PC 
 

 
Figure 21:  Types of additional degree question when filter question is answered "Yes" enabling the subsequent questions 
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For this particular question, three participants, for whom we had eye tracking data, did not have 
another degree and were then able to select “Next” and move forward.  The heat map in Figure 
22 shows very few fixations in the disabled areas of the screen for those participants, suggesting 
that participants knew that they did not have to spend time reading that section.  However, there 
are a few fixations denoted by the light green, meaning that participants saw the text.  The mean 
count of fixations on the entire page for two of the three individuals was 69 with a standard 
deviation of 35 and a range of 44 to 941.  The mean count of fixations within the disabled text 
area was 12 with a standard deviation of 8 and a range of 6 to 12.  For this group of individuals, 
17 percent (12/69) of the fixations on the page were in the disabled area.   
 

 
Figure 22:  This includes three participants who answered "no" and did not have another degree. 
 
The other four participants, for whom we had eye tracking data, had another degree.  The heat 
map in Figure 23 shows that those participants focused on the enabled questions2.   The mean 
count of fixations on the entire page for these four participants was 99 with a standard deviation 
of 49 and a range of 26 to 134.  The mean fixations within the disabled text area was 73 with a 
standard deviation of 37 and a range of 21 to 101.  Overall, 74 percent (73/99) of the fixations on 
the page were in the disabled/re-enabled area.   

                                                             
1 The third participant who answered the fi lter question with “No” had only one fixation recorded on this particular 
screen and therefore we excluded these data as it was an outlier. 
2 In the Tobii  software, only the default screen is shown as the background in the heat map, but the fixations are 
from the entire time the page was visible, including when the questions were enabled. 
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Figure 23:  This includes 4 participants who answered “yes” that they did have another degree.  The image is made with the 
default disabled text, but the page changed dynamically and was enabled for these four participants.   
 
For this webpage, the eye tracking data matched the observation that participants appeared to 
understand that the grey area did not apply to them, but the re-enabled area did. 
The mobile view of the question is not different from the PC design as shown in Figure 24.  
Participants using their mobile devices also understood that the grey text did not apply to them 
and were able to navigate past the grey fields and text to the navigational buttons at the bottom 
of the page. 

 
Figure 24:  Types of additional degree questions default view for a mobile phone 
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Another of the four webpages with disabled and re-enabled questions was about enrollment in 
an education program and is shown in Figure 25.  This series contained five questions, one filter 
question, and four sub-questions which were enabled if the participant selected one of the “Yes” 
response options indicating that he or she was enrolled in a formal education program.   On PC 
and on mobile, the participant had to scroll to see all of the questions and to get to the “Next” 
navigation button.  Like the prior example, all participants appeared to understand that the grey 
meant the questions did not apply to them.   
 

 
Figure 25:  Educational enrollment questions default view for PC 
 
We observed one participant initially selecting “no” that she was not enrolled in an education 
series to the filter question, but then changed her answer to that question because she read the 
grey question about online courses.  She realized that the survey considered online courses to be 
part of an educational program, which was not her original understanding.   Her behavior was 
the opposite of what other researchers had feared about allowing the respondent to see the skip 
sequence.  Instead of answering the filter question in such a way as to receive fewer questions, 
this participant actually answered more questions, and answered them more accurately than had 
there been only one question per screen.  Had that been the design, the participant most likely 
would not have changed her answer to the filter question because she would she would not have 
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seen the subsequent question about online courses and would have stayed with her original 
understanding of the question that the qualifying educational programs were classroom-based.  
This behavior can be compared to another participant who was answering a page-based section 
of the survey.  One of the questions in that section was so difficult (see PowerPoint slide #46 in 
Attachment B) that she navigated back to the original filter question and changed her answer so 
that she would not answer the subsequent questions.  Thus, having a page-based design does 
not necessarily eliminate intentionally reporting incorrectly to avoid subsequent questions.  
 
While we do not have the eye tracking data for the participant who changed her answer to the 
filter question, we do have the eye tracking data for the six participants who answered no to the 
filter question (Figure 26) and one participant who answered yes to the filter question (Figure 
27).  Again the pattern is similar to the prior example with participants seeing the grey disabled 
text, but not focusing greatly on it when it is disabled. 
 
For the six participants who answered “no” and did not enable the remaining questions, the 
mean count of fixations on the entire page was 38 with a standard deviation of 31 and a range of 
7 to 82.  The mean fixations within the disabled text area was 6 with a standard deviation of 5.5 
and a range of 1 to 13.  Overall, 16 percent (6/38) of the fixations on the page were in the 
disabled/re-enabled area.  These data can be compared to the data from the participant who 
answered “yes” to the filter question and enabled the remaining questions.  That person had 114 
fixations total on the page and 56 of those were in the enabled area, so almost half of the fixations 
were on the enabled questions. 
 

 
Figure 26:  Six participants who answered that they were not enrolled in courses in the fall of 2017 to the filter question and 
therefore the subsequent questions were not enabled. Notice very few fixations in the disabled text; yet the participants did 
see the text. 
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Figure 27:  One participant of the seven who were eye tracked did answer yes to the filter question and complete the remainder 
of the questions on the webpage 
 
5.3. Inconsistent use of disabling and re-enabling question and response text in the NSSRN 
online instrument used during usability testing 
 
While disabling entire questions and response choices seemed to cause no usability problems for 
our participants, we did observe user confusion when only the response field was disabled and 
not the question associated with that field.  For example, one screen in the instrument contained 
a question about whether the respondent had ever left the nursing field, and if so, the 
subsequent question on the webpage asked how many years he or she had left.  Only 
respondents who answered that they had left the nursing field should have answered for how 
many years they left.  The default screen layout in Figure 28 shows that although the field of the 
second question was disabled, the question text still appeared on-screen.  Of the seven laptop 
sessions that were eye tracked, no one answered yes that they had left the field of nursing, 
meaning that they should not have answered the second question; however, video recordings 
show that two of the seven people, tried to tap in the disabled field.  And, it appears, that several 
of these participants read the second question which was not disabled, even though it did not 
apply to them, as shown in Figure 29.  However, the proportion of fixations in the disabled area 
to the entire question (14 percent or (2/14.5)) was similar to the earlier design where the disabled 
text was used.  We do not understand why the fixation counts on this question did not match the 
observation, especially because two participants attempted to answer the disabled question. 
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Figure 28: Left nursing position questions default view for PC  
 

 
Figure 29 All seven participants, none of whom should have answered the second question on the page 
 
On mobile devices, the same thing happened.  In Figure 30, the participant is trying to tap into 
the disabled field even though she had answered “no” to the previous filter question.  While none 
of these individuals discontinued the survey at this point, nor did they verbally indicate that they 
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would, it could become a point of frustration for participants.  At minimum the design is 
inconsistent compared to the other four webpages discussed in the prior section. 
 

 
Figure 30:  In this picture the participant had answered no and so should not have answered the next question about how 
many years they had left nursing.  However, since the second question was bolded and not greyed, the participant attempted 
to answer the question 
 
For the 2018 NSSRN production instrument, the screen was revised to ensure that the question 
text and response label was gray prior to the respondent selecting an answer for the initial 
question on the page “Have you left work in nursing for one or more years since becoming an 
RN?” as shown in Figure 31.   If the respondent selects “Yes” the response box will become 
enabled and the question text and response label text will change to black font to indicate that 
the respondent should answer this follow-up question, as shown in Figure 32.  
 

 
Figure 31:  Revised screen for the 2018 NSSRN with the subsequent question text and response field disabled as the default  
view 
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Figure 32:  The subsequent question and field become enabled if "yes" is selected 
 
We observed a similar problem when only the response field was disabled and not the field 
question or label.  This happened several times on screens that required either the state or 
country, but not both.  All participants answered their state and then the next field was country.   
Once a state was selected, the country field became disabled, but not the question as shown in 
Figure 33.  On several screens with this design, participants tried repeatedly to answer the 
country question, without success because they did not realize the field was disabled.  The user-
problem was magnified because on the first occurrence of this type of question, the country field 
was enabled, and so participants expected that they were supposed to answer both state and 
country on every screen where it was available.  The eye tracking heat map in Figure 34 confirms 
that for the 3 participants who received this particular screen, they spent time on the disabled 
question and tried to answer it.  The mean number of fixations on the entire page was 116 with 
a range of 23 to 183, and the mean number of fixations on that disabled area was 18, with a 
range of 2 to 32.  So, for this screen, about 26 percent of all the fixations were in the disabled 
area.    
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Figure 33:  Example of a question where the state is selected, which triggered the country field to be disabled, but the country 
question remained enabled. 
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Figure 34:  Same question for three participants who selected a state and the country field was disabled but not the field 
question. 
 
5.4. Multi-part questions which might have benefitted from disabling and re-enabling 
question and response text  
 
Disabling and re-enabling might have helped participants navigate the question about where 
they received their degree.  That question was a multi-part question, where the respondent is 
supposed to select U.S. or outside of the U.S. and then provide more details regarding the state 
or the country, depending on the first answer.  However, the two questions are visually 
intertwined as shown in Figure 35.  Instead of having a separate second question below the first 
question, part of the second question is beneath the first response to the first question and the 
other part of the second question is beneath the second response to the first question.  There 
was no disabled or enabled text or fields used on this webpage.  One participant reported “In the 
United States” and the state and then also selected a country, which is an error of commission.  
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Another participant did not select “In the United States” despite selecting the state name, which 
is an error of omission.   
 

 
Figure 35: Multi-part question without enabling or disabling 
 
Eye tracking data confirms the possible confusion since there seems to be some focus on the 
country label and field (see Figure 36) and yet none of the seven individuals obtained their 
education outside of the United States.  Overall the mean count of fixations was 23.5 with a range 
of 4 to 48 and the average total fixation duration was 4 seconds with a range of .32 to 9.17 for 
the seven participants. 
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Figure 36:  All seven participants, none of whom should have answered the name of the foreign country 
 
For the 2018 NSSRN production, this question was redesigned so that the State and Country drop-
down boxes are disabled when the respondent entered the page and they are no longer 
intertwined within the question; rather, they are below the main question as shown in Figure 37.  
If the respondent selects “In the United States” for the first question “Where was this program 
located?” the State drop-down box enables and the country drop-down box remains disabled for 
the second question as shown in Figure 38. If the respondent selects “Outside of the United 
States,” the country drop-down box enables and the state drop-down box remains disabled.  
 

 
Figure 37:  Revised screen for the 2018 NSSRN with a reordered design using disabled an enabled text 
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Figure 38:  Redesigned screen showing that the state field enables if in the United States is selected. 
 

5.5. Accessibility of disabled and enabled design for both PC and mobile devices  
 
For PC JAWS users, JAWS encountered and read aloud the grayed out questions, response option 
labels, and instruction text.   The response options are labeled “unavailable.”  Talkback on 
smartphones functioned in the same way, that is, all grayed text and response options were 
vocalized and only the response options are labeled with “unavailable.”  When a screen-reader 
user encounters a new page or screen, they will typically navigate through the entire listing to 
determine the layout and how to interact with the screen.  Where the sighted user may not read 
all of the grayed question text once they determine it does not apply, a screen-reader user will 
not know the text is grayed out until accessing a response option which will be labeled as 
“unavailable.”  Screen-reader users will take longer than sighted users to process this text in the 
disabled areas.  There is no way to skip to the next enabled question automatically for screen-
reader users.  While this is how the disabled and re-enabled screens functioned, because we did 
not test with actual screen-reader users, we were unable to get any input from them about their 
experiences with disabled and enabled text designs. 
 

6. Summary and Discussion  
 
The NSSRN online survey used disabled and re-enabled questions, labels, and fields to indicate 
skip sequences.  This design allowed multiple questions to be on the same webpage in the survey. 
When entire questions were in skip sequences, the default view on the webpage was that the 
fields and questions were disabled.  During usability testing with this highly educated population, 
there were no problems observed when both the question text was disabled in addition to the 
response field.  Participants quickly understood that the question did not apply to them.  Eye 
tracking data confirms this observation; participants spent very little time looking at the disabled 
questions and fields.  We did not observe any instance of these participants reporting in such a 
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way as to purposely reduce the number of additional questions they had to answer.  On the 
contrary, we observed some advantage to having multiple related questions on the same page 
with the disabled and enabled branching logic design used.  For example, we observed one 
participant scan through the disabled questions and change her answer to the filter question 
when she saw that one of the disabled questions asked what percent of the educational classes 
were online. Because she saw the subsequent question (even though it was disabled), she was 
able to infer that the survey considered online classes within the scope.  Had the survey design 
been implemented with the more traditional one question per screen approach, she would have 
never seen the subsequent question, and most likely would not have changed her original 
answer.   
 
However, we also observed that if the question or label was enabled (meaning it was black and 
not grey) and just the field was disabled, then participants became confused because they tried 
to answer the question, even when it did not apply to them.  In these cases, the response field 
would not accept an answer.  This observation was also confirmed with eye tracking data.  While 
eventually everyone moved on within the survey, the experience was frustrating and therefore 
we recommend that when enabling and disabling is used, both the question and the response 
field should appear the same way.   
 
When there is a filter question, then the subsequent questions should be disabled until an answer 
to the filter question triggers the subsequent questions, and then both the label and field should 
be enabled.  This prevents respondents from answering out of order.  When there are two related 
questions, like which state or country, and no filter question, then both fields and 
labels/questions should be enabled as the default.  If the respondent selects a state, then both 
the country field and the country label/question should be disabled and if the respondent selects 
a country, then both the state field and state label/question should be disabled.  The design 
needs to be flexible enough to allow a respondent to change their answer to the state and/or 
country so that the other field re-enables in the situation that a response was made in error.   
 
For the “Other/specify” fields, again this highly educated group of participants understood that 
unless the “Other” response choice was selected, they did not have to enter data into the write-
in (or type-in) field.  However, the grey box below the other response choice did serve as a 
stopping point for the group of response choices.  This was a problematic design when there 
were several sections of response choices and an “Other/specify” field for each section.  
Participants assumed they had to choose one response for each section. 
 
To our knowledge, there has not been extensive research on enabling and disabling questions 
within a survey to indicate skip sequences.  This report provides a source for documenting this 
skip sequence solution as it relates to usability and user experience.  It does not make any claims 
about the impact of the design on the resulting survey response distributions as the research was 
qualitative in nature.   
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7. Limitations  
 
The group of participants who interacted with the online survey was highly educated.   We cannot 
generalize to other groups of respondents. The methodology when testing mobile device 
changed mid-way through the testing period.  Some participants placed their phone on a Tobii 
mobile device stand while answering the survey, while others held their phone while answering 
the survey.  Although we observed no noticeable differences in usability problems uncovered 
using either method, there are advantages and limitations of both.  Using the mobile stand means 
that participants do not hold their phone.  Any usability difficulties they have in simultaneously 
holding their phone and answering the survey will not be observed.  We also observed more 
index finger use when the phone was on the stand rather than free held.  Some users use their 
thumb to select answers or navigational buttons.  No users used their thumb when using the 
mobile device stand.  Any usability issues with making selections or navigating using a thumb 
touch will not be observed when using the mobile device stand.  While using the free held 
method is how users would answer the survey in real life, occasionally we could not observe the 
interaction of the participant with the phone screen because of the angle the participant held 
the device or because the participant readjusted the position of the device so that it was outside 
of the camera view.   In these instances, we had to ask the participant to tilt or move the phone 
to a position so that we could capture the device on the recording. Both the stand and the free-
held methods disrupt the natural method of completing the survey, but neither method seemed 
to affect usability issues observed nor the interaction with the branching design used. 
 
8. Future usability research on designing for branching logic   
 
Repeating this study, or a similar study using enabling and disabling with a different respondent 
pool would aid in determining if the disable and re-enable design is universally understood. 
 
Because we have gathered some eye tracking data, it would be useful to repeat the usability 
sessions with the revised NSSRN online instrument to determine whether disabling both the 
question text and response field reduces the number and duration of the fixations on those 
screens where only the response field (and not the question text) was disabled during usability 
testing.  Likewise, it would be interesting to test a modification of the ACS screen with the pop-
up question to an enabling and disabling design to see which design works better for 
respondents.    
 
Future work should also examine the distribution of responses to filter questions and include 
some kind of validation data source to determine whether respondent answer those questions 
accurately or whether they answer them to avoid subsequent questions.   
  



 

38 

9.  Acknowledgements 
 
We thank the staff of Elizabeth Sinclair and Daniel Doyle in ADDP for the opportunity to usability 
test the NSSRN and learn about respondent interactions with the disable and enable 
functionality.  We also thank our reviewers including Elizabeth Sinclair, Chris Stringer, Lin Wang, 
Joanne Pascale, and Paul Beatty. 
 
10.  References 
 
Ericsson, K. A., & Simon, H. A. (1993). Protocol Analysis: Using Verbal Reports as Data. Cambridge, 

MA: The MIT Press. 
Krosnick J.A. (2017) Questionnaire Design. In Vannette D., Krosnick J. (Eds) The Palgrave 

handbook of survey research. London, UK: Palgrave MacMillan. 
Nielsen, J. (1995, January 1).  10 Usability Heuristics for User Interface Design 

https://www.nngroup.com/articles/ten-usability-heuristics 
Peytchev, A., Couper, M. P., McCabe, S. E., & Crawford, S. D. (2006, January 1).  Web Survey 

Design: Paging versus Scrolling   Public Opinion Quarterly, Volume 70, Issue 4, Pages 596–
607, https://doi.org/10.1093/poq/nfl028 

Redline, C. & Dillman, D. (1990). The Influence of Alternative Visual Designs on Respondents’ 
Performance with Branching Instructions in Self-Administered Questionnaires 
https://www.sesrc.wsu.edu/dillman/papers/1997/The%20influence%20of%20Alternativ
e%20Visual%20Designs%20on%20Respondents%20Performance.pdf 

Stringer, M.C., Hernandez-Viver, A., Vetting, S., & Reiser, C. (2017). “National Sample Survey of 
Registered Nurses:  Final Recommendations for Questionnaire Changes for 2018.” 
(Internal U.S. Census Bureau Report, February 2017) 

https://doi.org/10.1093/poq/nfl028
https://www.sesrc.wsu.edu/dillman/papers/1997/The%20influence%20of%20Alternative%20Visual%20Designs%20on%20Respondents%20Performance.pdf
https://www.sesrc.wsu.edu/dillman/papers/1997/The%20influence%20of%20Alternative%20Visual%20Designs%20on%20Respondents%20Performance.pdf


Attachment A:  Paper version of the NSSRN containing questions used in usability testing of the online 
NSSRN 

39 

 
 

 



Attachment A:  Paper version of the NSSRN containing questions used in usability testing of the online 
NSSRN 

40 

 

 



Attachment A:  Paper version of the NSSRN containing questions used in usability testing of the online 
NSSRN 

41 

 

 



Attachment A:  Paper version of the NSSRN containing questions used in usability testing of the online 
NSSRN 

42 

 

 



Attachment A:  Paper version of the NSSRN containing questions used in usability testing of the online 
NSSRN 

43 

 

 



Attachment A:  Paper version of the NSSRN containing questions used in usability testing of the online 
NSSRN 

44 

 



Attachment B:  Quick Report:  Including Usability and Accessibility Testing Results 

45 

 

 



Attachment B:  Quick Report:  Including Usability and Accessibility Testing Results 

46 

 

 



Attachment B:  Quick Report:  Including Usability and Accessibility Testing Results 

47 

 

 



Attachment B:  Quick Report:  Including Usability and Accessibility Testing Results 

48 

 

 



Attachment B:  Quick Report:  Including Usability and Accessibility Testing Results 

49 

 

 



Attachment B:  Quick Report:  Including Usability and Accessibility Testing Results 

50 

 

 



Attachment B:  Quick Report:  Including Usability and Accessibility Testing Results 

51 

 

 



Attachment B:  Quick Report:  Including Usability and Accessibility Testing Results 

52 

 

 



Attachment B:  Quick Report:  Including Usability and Accessibility Testing Results 

53 

 

 



Attachment B:  Quick Report:  Including Usability and Accessibility Testing Results 

54 

 

 



Attachment B:  Quick Report:  Including Usability and Accessibility Testing Results 

55 

 



Attachment C:  Satisfaction Results 
 

56 

Satisfaction Results 
Participants were asked to complete an electronic satisfaction questionnaire immediately after 
completing the online NSSRN.  The questionnaire was structured as a series of Likert-like scales 
gathering feedback about different aspects of the online questionnaire.  The questions, mean 
score and standard deviation are reported in Table 4.    
Overall, participants were satisfied with the questionnaire; however, examining the standard 
deviations, we find that those greater than 1 were related the problems in the questionnaire 
including use of terminology (see Attachment B, Cognitive issue slides 47+), organization of 
questions (see Attachment B, slides 44, 45, 57, and 73), and correcting mistakes (see Attachment 
B, slides 10 and 11).    
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Table 4: Participants’ Satisfaction ratings with specific aspects of the instrument 

 
 
Source:  2018 NSSRN Usability Testing (n=15) 
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Eye tracking Data 
In this attachment we provide selected NSSRN screens with heat maps, fixation counts and fixation 
durations for seven participants who used the PC.  These data can be used as a benchmark for future 
iterations of the survey.   
Login screen:   
The heat map in Figure 40 shows that the login ID fields generated the most fixations.  On the entire 
screen, the mean fixation count is 67.43 with a range from 3 to 176.  The total fixation duration is 12.2 
seconds with a range of 0.70 to 20.4.  Very few of the seven participants looked at the Warning message 
at the bottom of the screen.  However, much of that screen was below the fold (meaning participants 
would have to scroll to see it.)   

 
Figure 39:  Login screen 

 
Figure 40:  Heat map of login screen (n=7) 
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Privacy Act screen:   
The heat map in Figure 41 shows the privacy act screen.  The red area, indicating more fixations, occurred 
because of the typographical error where the word “or” was instead printed with a space between the 
“o” and the “r” as shown in Figure 42. 

 
Figure 41:  Heat map of Privacy Act screen (n=7) 
 

 
Figure 42:  Blow up of the heat map with the red area and then that same area without the heat map, showing that the "o r" 
generated additional fixations. 
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PIN screen:   
The heat map in Figure 43 shows fixations on the PIN and on the verification question.  On the entire 
screen, the mean number of fixations was 49 with a standard deviation of 24 and a range of 7 to 76.  The 
mean total fixation duration is 9.27 seconds with a standard deviation of 5.1 seconds and a range of .57 
seconds to 15 seconds. 

 
Figure 43:  Heat map of PIN screen (n=7) 

 
Figure 44:  PIN screen 
Filter screen for survey:   
This screen was answered incorrectly by a few participants.  The heat map in Figure 45 shows fixations 
throughout the question.  On the entire screen, the mean number of fixations was 48.7 with a range of 4 
to 112 and the average fixation duration was 8.57 seconds with a range of 0.48 to 19.4. 
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Figure 45:  Heat map of filter screen for survey (n=7) 

 
Figure 46:  Filter screen for survey 
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Prior health-related jobs 
Several participants commented that there were few if any difference between the first two response 
choices and the heat map in Figure 47 shows concentration of fixations on those choices.  The mean 
number of fixations on the screen was 84.1 with a range of 18 to 249.  The mean fixation duration was 
15.03 seconds with a range of 1.07 to 50.80.   

 
Figure 47:  Heat map of health-related employment prior to first RN degree (n=7) 

 
Figure 48:  Heath-related employment prior to first RN degree question 
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Number of hours at work 
There were problems with the design and wording of the second part of the number of hours at work 
question.  Several participants understood that they should enter their salary rate, and not the number of 
hours.  The heat map in Figure 49 shows concentration of fixations on the wording and section of the 
screen.  The mean number of fixations on the screen was 133.1 with a range of 45 to 267.  The mean 
fixation duration was 19.6 with a range of 4.8 to 38.2.   

 
Figure 49:  Heat map of number of hours worked question (n=7) 

 
Figure 50:  Number of hours worked question 
Emphasis at work 
There were no cognitive or usability problems with the design and wording of this question; however, 
using dropdowns for fewer than seven choices is not typically recommended.  Other surveys have used 
an item-by-item design for mobile or a grid on PC for the same type of question.  The heat map in Figure 
51 shows concentration of fixations on the wording and section of the screen.  The mean number of 
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fixations on the screen was 54.4 with a range of 9 to 164.  The mean fixation duration was 8.9 seconds 
with a range of 1.0 to 32.5.   

 
Figure 51:  Heat map organizational emphasis question (n=7) 

 
Figure 52:  Organizational emphasis question 
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Financing the registered nurse degree 
Several participants wanted a category for parent-financed and the heat map in Figure 53 shows 
fixations throughout the response choices on the screen.  The mean number of fixations on the 
screen was 83 with a range of 19 to 152.  The mean fixation duration was 14.2 seconds with a 
range of 1.9 seconds to 29.4 seconds.   

 
Figure 53:  Heat map of question about how financed first RN degree (n=7) 

 
Figure 54:  Financing first RN degree question 
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