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Abstract. Asking respondents to record their activity in a diary can be a diffi-
cult task due to retrospective reporting and cognitive burden as well as the 
complexity of the data collection tool. Diary questionnaires typically require 
multiple pieces of information including demographics, activities, and duration 
over a data collection period. Like other questionnaire types, visual design prin-
ciples can be used to help people perceive and understand what is being asked 
of them during diary measurement. Eye tracking, a technology that allows us to 
passively study people’s eye movements, has been used mostly for question-
naire testing within the survey research field. This study focuses on using eye 
tracking and other user experience measures to analyze how respondents perce-
ive, understand and experience different designs of the paper Nielsen TV Diary. 
We used eye tracking to gain insights into visual elements that draw attention, 
the amount of text that respondents read (e.g., terms/instructions), and how res-
pondents complete the survey. This paper centers on the collecting and analyz-
ing of qualitative and quantitative measures of the user experience, including 
eye-tracking data (e.g., fixation count, time to fixate), participants’ verbaliza-
tions, self-reported satisfaction, and performance data (e.g., accuracy, steps to 
complete). We also provide recommendations about the design of the paper di-
ary based on the user experience and eye-tracking results.  
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1 Introduction 

1.1 Diary Research 

Survey researchers are continuously trying to understand how design decisions impact 
data quality and with it, total survey error [1]. Changes to a survey’s design may af-
fect the representativeness of the data collected because design may encourage or 
discourage people from responding. Each survey is unique, as are the visual stimuli 
given to respondents. The survey response process for self-administered surveys  
begins with the respondent’s perception of the survey materials. Traditional pretesting 
methods like cognitive interviews, think-aloud interviews, and focus groups are  
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dependent on the participant being able to tell the researcher what they are thinking or 
feeling. Passive methods present data and allow researchers to make inferences with-
out the data suffering from social desirability or recall bias.  

Eye tracking is a passive technology used to study people’s eye movements. Re-
cording eye movements allows researchers to infer where and for how long a partici-
pant’s attention is directed. In market research, eye tracking has been used to study 
products that participants are drawn to while looking at grocery store shelves as well 
as what parts of websites people examine the most. Because people have difficulties 
recalling everything they look at or the order in which they examine objects, collect-
ing eye-tracking data removes the measurement error associated with asking respon-
dents directly. Instead, eye-tracking data can show objectively what was looked at 
first and how long the eyes fixated a given element.  

Within the survey research literature, the library of eye-tracking research is rela-
tively small. Eye tracking has been used to study how respondents perceive question 
stems, response options, and images within self-administered surveys. Current eye-
tracking research mostly focuses on internet surveys and is limited to a few key pa-
pers (see [2], [3], and [4]). Redline and Lankford [2] found that participants did not 
read linearly, and they skipped around looking at the survey. Galesic, Tourangeau, 
Couper, and Conrad [4] used eye tracking as a method to understand how respondents 
perceive survey questions and found that participants spend more time looking at 
options on the top of a list of responses, and participants who took the time to read the 
entire response list also took the time to read the instructions and other parts of the 
questionnaire. Lenzner, Kaczmirek, and Galesic [5] examined if respondent compre-
hension is impacted by text features going beyond response time as an indicator and 
found that longer fixation time on question stems equate to comprehension issues. 
Libman and Smyth [6] looked at smiley faces as symbolic language and found that 
participants with low literacy levels moved faster to look at the smiley faces in the 
web survey. No research to date, to our knowledge, has used eye tracking to under-
stand how respondents process and work through a paper diary survey and how much 
attention is given to various visual elements. This study aims to fill this gap. We used 
eye tracking to understand how participants perceived, processed and used various 
versions of a paper diary. 

1.2 The Nielsen Company 

The Nielsen Company is the world’s leading provider of global marketing informa-
tion, consumer insights, business media products, and services. The mission of Niel-
sen is to provide clients with the most complete understanding of consumers and  
markets worldwide. Nielsen has measured the television audience of the United States 
for over 60 years producing the Nielsen TV Ratings.  

Nielsen uses both electronic and paper measurement techniques to collect viewing 
data. The focus of this paper is the Nielsen TV Diary (shown in Figure 1), which is a 
week-long survey sent to randomly selected households across the United States, 
using an address based sampling approach, during data collection windows known as 
“TV sweeps.” 
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Fig. 5. Mean fixation count heat maps show that the motivational language in the blue circles 
was not fixated 

 
 
 

 

 

 

 

 

Fig. 6. Participant gaze plots for the “Old” diary grid (left) and “New” diary grid (middle) are 
more scattered and do not follow a left-to-right pattern like in the “Prototype” diary grid (right) 

Examples are Overlooked 
In Step 3 of the diary, the directions instruct respondents to report the people living in 
their household. An example is provided to aid in the proper and thorough reporting 
of all household members and any potential guests. Participants reported that the ex-
ample was helpful; however, because the example is located below the form, 45% of 
participants did not notice the example until after they had recorded (often incorrect-
ly) all household members (see example gaze plots in Figure 7). Results from eye 
tracking informed researchers that on average, 55 fixations were made on the Step 3 
pages before participants noticed the example. Part of the reason why it was so  
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3 Conclusion 

Visual design in self-administered surveys is important because there is no interview-
er present to clarify confusing information or to encourage response. Visual design 
has the potential to increase engagement; however it also has the capability of dis-
tracting and interfering with the survey and ultimately may affect data quality and 
response rates. In this study, we used eye tracking to understand the user experience 
of several versions of a self-administered diary, and specifically, we aimed to under-
stand how participants perceived, processed and used the various versions of a paper 
diary. We aimed to understand differences in the user experience of the different ver-
sions to understand more about the decline in response rate that previously occurred 
in the field. Eye tracking and user feedback enabled us to learn that images (e.g., logo, 
TV) and motivational language did not lead to increased engagement, as had been 
intended in the “New” diary. Rather, participants did not pay attention to these ele-
ments and/or did not recognize them (e.g., the TV). These findings suggest that graph-
ics and images should only be used when they supply meaning, and that including 
them to encourage motivation and engagement [7] is not always successful. We 
learned that participants process TV viewing information in a very specific way, and 
the “Prototype” diary TV viewing grid that was organized in a way that matched us-
ers’ mental models was processed more efficiently. Based on these findings, Nielsen 
is testing the “Prototype” diary grid design, mailing it to thousands of homes during 
the February 2014 diary sweep in the hopes of minimizing respondent burden while 
optimizing respondent reporting. We are looking forward to results in Spring 2014.  
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