
 

 

Eye Tracking Methodology – A Reply Regarding Technical Aspects of the Document 
 
Recently the Nielsen Norman Group published a free document entitled “Eye Tracking Methodology” which detailed 
some methodologies for creating, running and analysing eye tracking studies. There were also a lot of broad 
statements concerning performance, specification and issues surrounding the eye tracking equipment they had used. 
In this case the software was Tobii Clearview and their equipment was a Tobii 1750 eye tracker – both of which have 
been superseded with newer products. The 1750 eye tracker is still a very competent piece of equipment and it is 
recommended, due to the many advantages and improvements, for users to upgrade from the Clearview software to 
Tobii Studio and potentially still utilise their 1750 or, ideally, take advantage of the advances in eye tracking 
hardware as well as software and progress to the new T or X series trackers. The replacement products (the T 
(60/120/XL) or X (60/120) hardware and Tobii Studio software) have been available for around for over a year now 
and provide a more advanced and stable platform for testing both in the commercial and academic world.  
 
What follows is a brief list of some pertinent queries within the document, and answers that bring the document up 
to date regarding the performance and functionality of Tobii eye tracking hardware and software. If you have any 
further questions we would be happy to discuss them with you – contact either Jon or Scott at Acuity ETS Limited via 
sales@acuity-ets.com  
 
This list is purely to look at the technical aspects of the report – as a technology reseller we specialise in training 
people on how to best use the technology within their fields, using their methodologies and workflows. We will leave 
it up to some of the many eye tracking experts in the field to discuss methodologies and the pro’s and con’s of what 
the document contains! 
 
Page 16 : 
People who wear bi-focals will usually have a set of reading glasses or lenses, rather than excluding a potentially 
useful subject determine if they can use a screen wearing their reading glasses or lenses. Bi-focals with a heavy bi-
focal line will cause problems with the tracker. 
 
Page 17 : 
For question 2, the above comment holds weight – see if the person has a separate pair of glasses or lenses for close 
up use. 
 
For question 7 if the accessibility device they use is screen based (for example a magnified mouse cursor window) 
then this can be tested as a screen recording and will display all the functionality of the on-screen interface. By using 
the screen record option you do limit your options for visualisations and analysis slightly but means that you could 
create separate tests for users with accessibility problems and still eye track the interaction – this also means that if a 
client requires you to test this sort of product you can be confident that you can. There is also the option to do a 
scene camera test, using an external camera to capture the users’ interaction with the screen with their device 
(physical screen magnifier for example) in place – although this may be difficult to arrange dependant on the actual 
device and testing to be utilised. Please contact Acuity ETS to discuss these options if you have any questions. 
 
For question 8, some people may not be aware of any issues with their pupil dilation and this question may cause 
some concerns / confusion for some potential candidates. Also with the advent of the new T (60/120/XL) and X 
(60/120) series trackers their use of both bright pupil and dark pupil tracking technology have made excessive pupil 
dilation much less of an issue. 
 
Page 19 : 
On page 19 it states to get 30 usable eye tracks a sample size of 39 is required. With the advent of the newer 
technology, improved software with additional functionality and more robust tracking there should be no issues, 
given correct recruiting and set-up of the equipment and environment, whereas for 30 results you shouldn’t need 
more than 30 people. However a margin for error is sensible – although 25% is not! An additional 10% recruitment 
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should be more than sufficient to capture the levels of data you require – this represents a 15% saving in recruitment 
and testing costs over the recommendations in the NNG report. 
 
Page 21 : 
With regards to the comments about heatmaps demonstrating attention during the first ten seconds of exposure to 
a page or similar – be aware there are three different metrics that can be applied to a heatmap, and these will give 
very different results. On top of that the timeframe that the heatmap represents can be shortened to ‘x’ seconds, 
anywhere along the timeline of exposure. By combining these two factors you can tailor the displayed information to 
show the specifics you are looking for. In addition to this the latest versions of Studio also allow animated heatmaps 
to be generated therefore displaying real time either a ‘slice’ of interaction (say a one second sliding window) or 
accumulative attention. The three types of metric that can be applied show heat maps by either number of fixations, 
accumulative time spent fixating or relative time fixating (therefore removing the issues with different users viewing 
a page for different amounts of time as there results are based on a percentage of their personal exposure to the 
stimuli). Please also note there are 2 different types of fixation filter that can be applied, and these are user 
customisable with recommended settings for fine text or reading studies, web usability, print or varied stimuli – by 
altering these you can significantly improve the accuracy of your data depending on the test. There is also the option 
to display unfiltered data – basically raw gaze data. 
 
Page  22 : 
With regards to the varying size of studies affecting heat map output results we always recommend examining the 
heatmap with maybe the first tenth or quarter of a second of exposure removed. This can show if there as some 
legacy interaction (for example where people may be looking from a click through or previous stimuli) that is 
offsetting the data you are seeing. In addition to this it is also worth examining the options of adjusting the highest 
threshold of the metric (for example if 10 fixations is the most viewed (RED) part of the heatmap try reducing this to 
8 or 9) to see if one specific user is offsetting the data significantly. You can also look at the timeline to see how long 
various participants saw that stimuli for – and if there is an exceptional recording you can simply choose to visualise 
or analyse the data without that participant. 
 
Page 33 : 
Please refer to the comments about Page 21 as these can also be applied to the final paragraphs of this page. 
 
Page 37 : 
Again please refer to the comments about Page 21 as these are also applicable to the text on this page. 
 
Page 43 : 
Although it mentions this later in the report, it is worth pointing out that heatmaps are very often misused by 
practitioners of eye tracking and people happily show a heatmap  with a big red area and say “see, everyone looked 
at it – it works!” whereas the red area shows there was a lot of attention but for all the wrong reasons, maybe the 
link didn’t work, the copy didn’t read correctly or the user was confused about where to go next – just because it’s 
red doesn’t mean it is a good thing! Again looking at the different metrics that can be applied can demonstrate that 
an area showing ‘green’ (i.e. not many fixations) with the fixations filter applied will actually show up ‘red’ (i.e. a lot 
of time as spent interacting with the area) if you apply the duration filter. So on the first heatmap the ‘area’ in 
question would look to be ineffective but actually with a different (and probably more accurate in this case) metric 
applied it shows that people saw it, and engaged with it – therefore it worked! 
 
Page 51 : 
Please refer to the notes about Page 19 as this is the same point raised again. 
 
Page 53 : 
Whereas point 9 says that the eye trackers are affected by bright rooms please be aware that the tracker is affected 
more by infra red light than bright light, so when positioning an eye tracker ensure that the sun isn’t streaming into 



 

 

the screen (which wouldn’t be a good experience for the user anyway) or into the subjects eyes (again, not a popular 
choice!). If there are blinds on the windows try partially closing them, or drawing curtains partially to. Prior to any 
testing you can use the track status function within Studio and a colleague and check the effectiveness of the screen 
and tracking to find the best location. Locating the tracker within the environment, and choosing the environment 
itself is very much common sense and as with all usability testing you are trying to recreate a natural environment – 
so for web testing this may be a home environment – and who has ultra bright lights shining on them there! 
 
With regards to the new T and X series trackers have a larger freedom of movement box than is quoted on the 
document with the 60hz units achieving 44x22x30cm and the 120hz units 30x22x30cm – with the new (T60 and X60) 
60hz units against the (1750) 50hz tracker in the document this is nearly a 50% improvement in each dimension. 
 
Page 54 : 
In the report it states that you should put your participant on a chair that doesn’t have wheels, tilt or swivel 
functionality – and this is 100% correct – however there is a slight error in that all the images then go to show a 
testing chair with wheels that also looks like it could swivel as well! Please try to use a static chair for testing to limit 
peoples’ ability to swing, swivel, tilt and roll around in front of the eye tracker. 
 
Page 57 : 
In the final paragraph whereas they declare mouse tracking as a low cost usability option, remember that Tobii 
Studio also tracks the mouse movement and mouse clicks for all users in addition to the eye tracking data and the 
user camera and audio, so encompasses all of the methods. In addition to this events can be logged automatically 
(mouse clicks, URL start and end etc) or manually (using the coding system) and these events can then be 
automatically segmented for analysis later on, or the text data exported to create a user log. 
 
Page 63 : 
Underneath the illustration it talks about issues with dynamic media being displayed. Within a gaze replay this detail 
is captured for each user, and using the scenes, web grouping and segmentation tools then popup menus, dynamic 
homepages, Flash or Java content etc can be analysed over an image representative of the screen as the user saw it. 
This does take a little bit of manual segmenting but is far from impossible and being able to deal with this sort of 
content is one of the Tobii software’s unique features. 
 
Page 73 : 
Where the bold type talks about a facilitator having to take control of the mouse to stop tasks and so on, with the 
new timeline format in Studio, and the ability to have a 2nd keyboard connected (or remote IP connectivity) then this 
is not an issue. With regards to ending a test a simple press of F10 on the facilitators’ keyboard will move to the next 
tasks, instruction, stimuli or - if it is the last element of the test – end the recording. 
 
Also on the ‘After scenarios’ section it talks about questionnaire usage. With Studio you can work with 
questionnaires on screen and not only capture answers (yes, no or maybe etc) but also see their eye track data – this 
gives an additional insight into the users behaviour. To expand on this imagine if a user answers ‘yes’ to a question 
on paper – straight forward enough, however, if with an eye tracked questionnaire on screen they answer ‘yes’ but 
the gaze data shows that it took nearly 40 seconds to come to that conclusion and they hovered with their mouse 
AND their eyes over ‘no’ for most of that time. The additional insight you can draw from there allows you to question 
the user over why the hesitated on their decision, what were their motives for not picking yes and what as the 
reason for their indecision. 
 
Page 74 : 
With regards to clip-on microphones we tend to find these a little invasive and can restrict movement or the cable 
can be caught (typically when a user stands up!). A quality desktop microphone is sufficient and recommended. 
 



 

 

The final paragraph talks about standing behind a user as you ‘adjust their position’. As the track status screen shows 
the eye level and also the users (and optimal) distance from the tracker on both the moderators and users screen 
then this is not necessary and we usually find that people like seeing their eye ‘dots’ on screen and this can be a 
relaxer / ice breaker in terms of becoming familiar with the equipment. This also allows you to demonstrate to the 
user their freedom of movement range as well and demonstrate what may affect  
 
Page 75 : 
In addition to the information above – the recommended optimum distance for a person, from a Tobii tracker is 
65cm. Tobii Studio shows an on screen display that tells the user where they are on a sliding scale – it is therefore 
incredibly easy to get the participant in the correct position for testing. Also with the screen based trackers to adjust 
the angle of the unit is as simple as tilting it on its supplied adjustable bracket. 
 
Page 76 : 
For the comments about a solid ‘lock’ on the user please refer to the notes on Page 74 and Page 75 above. Also in 
addition to this the new dual technology tracking within a Tobii unit will allow for much better accuracy and tracking, 
across a broader range of the population. 
 
Page 77 : 
Please refer to the notes for Page 75. 
 
Page 78 : 
With regards to point number 18, it shouldn’t take several attempts to get a ‘lock’ or calibrate. Using the track status 
screen you should be able to get the user in a comfortable position in front of the tracker very quickly, and from this 
point calibration is literally 30 seconds, if that! 
 
Page 79 : 
Regarding point number 19, the calibration system on the Tobii unit is very solid, and once you have calibrated a user 
their calibration should remain accurate until there is a change in circumstance (the user puts glasses on, the tracker 
is changed etc). However as recalibration is so quick we recommend that if the user gets up to use the bathroom or 
to take a break etc good practice is to recalibrate them.  Also with the live viewer open you can see instantly (even 
before calibration) if the users gaze is being picked up – there is no real need for a test project / page. However some 
users do like to insert a dummy test or image(s) to relax the user prior to an actual monitored task. These dummy 
tasks can be marked as such and will therefore not have gaze data recorded for them. 
 
For the bottom paragraph if the respondent fails to tell the facilitator that they have ended the task you can use the 
manual coding function to mark the end of a task therefore further eliminating the need for a sample task – and 
creating additional work or testing for no reason. 
 
Page 80 : 
During the ET calibration it is recommended that you tell the respondent to keep their head quite still and follow the 
on screen dot with their eye rather than their head. This will ensure much greater accuracy. 
 
Page 81 : 
There should be no need to run a calibration routine a few times, after calibration Tobii Studio will indicate any 
points it feels unhappy with (if any) and you can then simply recalibrate that one point. There is also the functionality 
to verify the calibration built into the software. 
 
Page 84 : 
At the end of the first section it talks about having to recalibrate users almost regularly, for example if the persons 
head moves. This is not necessary, as we detailed earlier the calibration is a robust algorithm which is only really 
affected by change of circumstance. 



 

 

 
In the second section it says please ‘don’t try to move too much’ and gives a list of do’s and don’ts – it is much better 
practice to show the track status window and allow the user to see the freedom of movement they have and the 
limits to allow them to relax and not be frightened of moving! Also as the tracker quickly recollects eye data after 
being obscured then an occasional hand moving across to sip a drink is not a major issue. In all cases if the tracker 
can still get data from one eye then you will still have a continuous stream of data to work with. (Tobii allows either 
the left or right eye data to be used for analysis or an average of the two) 
 
Page 85 : 
With regards to giving printed tasks and ensuring that the participant doesn’t move from their ‘well calibrated 
position’ there are two things to consider. The first is the point raised a couple of times now about calibration, that 
moving to look or accept something won’t affect it (and it is easy to see if the user is in the right position through the 
track status indicator). The second one is that tasks can be displayed on screen as an instruction and that these 
themselves can be eye tracked to see if a user read the instruction (and to see if there is any correlation between the 
way instructions are read / handled and potential failures within testing perhaps). 
 
Page 87 : 
With regards to users with a permanently dilated pupil, if this is something that has become apparent post testing 
(or post recruitment) then (as detailed above) Studio allows you to track from a single eye – and therefore this data 
can still be utilised and be valid. With regards to not being able to track users that are very tall or very small – this is 
indeed an odd claim – I myself am 6ft 7” and have no problem being tracked (otherwise it may make my job a little 
harder!). By tilting the angle of the tracker and moving it (or the user) closer then this should never be an issue. 
 
Pages 91 – 102 : 
These pages detail different things that may impair the eye tracking, such as leaning to one side, resting their chin on 
their hand and so on. It is true to say that some of these may obscure the trackers camera view briefly but at all 
times the moderator will have the on screen track status window and can constantly see the users position, and the 
quality of the track data to gently guide them into leaning back, sitting up etc. As per the notes regarding Page 74 
you can demonstrate the freedom of movement the respondent has prior to testing so they are aware of the 
limitations, and a good moderator can take care of the rest. 
 
Page 105 : 
From the Clearview software that is shown in the document there have been huge advances in the flexibility of the 
Tobii software and the way tests can be put together with multiple stimuli types, randomisation and timing / 
advancement methods. With regards to point number 36 with the new project layout this is not applicable and 
multiple web sites, images, movies etc and multiple tasks can be listed separately or along a single all encompassing 
timeline. 
 
Page 106 : 
On point number 37, WebPages are now loaded as they would be in the browser outside of eye tracking, so the main 
point to consider is the speed of your broadband connection to that of your expected (target) users. For example you 
data may not be as accurate if your testing takes place on a 10MB connection but your users will normally 
experience the site on a 1MB connection. 
 
Page 107 : 
For point number 39 as we detailed before you can accurately plot data over dynamic content, popup menus and the 
like using the scene and segment tools within the replay section of Tobii Studio. For point number 40 the browser 
window size is set in the timeline of Tobii Studio and you can easily check which screen displays the testing stimuli 
using the new functionality in Studio 2.0. For point number 42 web based tasks can be time based (you have 5 
minutes to do ‘x’ task) and the system can move on automatically from there, the moderator can advance to the next 



 

 

part of the test by pressing F10 and also the coding system allows individual parts of a task to be quick and efficiently 
marked out for separate analysis – in addition to the time line functionality. 
Page 108 : 
Regarding point number 43 you specify the user ‘name’ and recording ‘name’ prior to testing and everything is 
automatically saved during testing. If there was an unexpected error or power cut for example all the data would be 
saved up to that point. It also ensures that a facilitator can’t forget to save a test or project, nor accidently close 
down the software and lose a days’ work. 
 
Page 109 : 
With regards to backing up tests (point number 48) you can now copy folders rather than project files making 
backing up data much quicker. You will still need to export / import however if you are merging several tests (maybe 
from various trackers used simultaneously) together. 
 
Page 111 : 
Please see the notes for Page 108. 
 
Page 112 : 
With regards to a retrospective process please be aware that Tobii Studio Enterprise now has additional functionality 
to record a retrospective video and audio channel alongside an eye track test allowing you to have all your data in a 
central location, and all indexed easily. 
 
Page 113 : 
Although NNG don’t recommend retrospective protocols with eye tracking there have been many studies that have 
shown the benefits of RTA, and there are many practitioners that are getting some fantastic results from this 
methodology and again we draw your attention to the fact that if you do wish to use it – then you may want to look 
at Tobii Studio Enterprise edition which has this functionality built in. 
 
Page 116 :  
In the ‘gaze replays’ section it talks about recording the users facial reaction to a site during testing with a webcam or 
similar – this is an integrated part of the T series units, and is recorded directly, and time synced within Studio 
(alongside the audio if required) and as it is a part of the Studio functionality the issues with this causing system 
problems should not occur. In the paragraph regarding heatmaps not showing when someone looked somewhere 
this problem is covered by the introduction of animated heatmaps or gazeplots that will give a time based display of 
interaction, and as detailed before can be based on a section of the timeline (a sliding window) or accumulative. Also 
with a gaze plot if the gaze is lost for whatever reason then this fixation is numbered and marked with a dotted 
outline – the point where the gaze is recollected is marked with another dotted outline and the next number in the 
sequence making it very easy to see where the break in the journey was. By looking at the user camera data you can 
then also determine if this was a break in the track data for reasons other than user interaction (for example looking 
at a keyboard). Also within the final paragraph it talks about some fixations not been seen, or a fixation covering a 
larger area of small text and therefore making it difficult to find the exact point of interaction – this can be overcome 
by using the raw data filter which will show the users gaze point as opposed to a fixation based on time or location – 
this is a particularly useful for fine text on forms, terms and conditions or menu bars for example. 
 
Page 117 : 
Where the document talks about ‘gazeplots can be time consuming to analyze’ it states that gazeplots can only be 
from one user – this is not correct, they can be from as many users as you wish from the test, and can be 
automatically filtered by gender, age etc (based on questions asked and completed either off-line or within Tobii 
Studio) or selected manually by simply clicking from a list of tests. This means that the time spent creating these 
outputs are negligible. There is also the option to run batch exports therefore eliminating even more mouse clicks! 
 



 

 

Additionally, and as already mentioned several times in this reply, dynamic home pages, Java, Flash and other Web 
2.0 features can be tracked, analysed and visualised using the scene and segmentation tools alongside (for dynamic 
home pages) the web grouping tool. 
 
 
 
Page 118 :  
Heatmaps – as per the comments regarding page 21 there are three types of metric than can be applied to this 
output, and the one not detailed on page 118 is the relative duration heatmap which displays the interaction 
proportionally to the users time on that page / stimuli / image etc. 
 
Page 119 : 
Again covering things we have already brought up you can create scenes and segments to analyse dynamic content 
and you can also use animated heatmaps to determine the order in which gaze as focused across the stimuli – and as 
with all the other outputs from Studio this can be for a single user, all users or a selection. There are also batch 
export tools to allow you to create a number of outputs from a single click. 
 
Pages 124 - 134 : 
A further mention of the issues with dynamic pages causes me to re-iterate the use of scene and segmentation tools. 
In addition to this the coding scheme tools allow the moderator to mark points in the timeline (either in real time or 
in replay – depending on the version of Studio and the stimuli) which will then allow automatic generation of 
segments which cover, for example, users interaction with a pop up or drop down menu. 
 
Page 137 : 
To answer the title ‘heatmaps do not account for varying speeds users worked at’ – if you select the relative duration 
metric then to a large extent this will resolve this problem by looking at users gaze relative to their time on the page. 
With the second paragraph we have already mentioned several times that animated visualisations do give a time 
based view (in heatmap or gazeplot (or cluster) format) of what was seen as time progressed. 
 
Page 138 : 
The section fixations vs. Time talks about different metrics for heatmaps and finishes by stating that NNG normally 
use the time based heatmap as it is easier for people to interpret. With web based studies (especially those that 
aren’t time limited tasks) the relative duration metric is more suitable and more accurate to show the percentage of 
time a user spent out of their journey through the page. A time based heatmap can be massively offset if a particular 
single user had difficulty with a part of the site and / or spent a lot of time looking at an area that was outside of 
most users’ interaction. In practice the best type of metric will vary dependant on the task or brief, users, objective 
and the web site in question. The choice of which metric applies should not be based on what is easier to explain or 
for others to understand, but on the most relevant functionality for that case or study. 
 
The section regarding areas of interest talks about if a user doesn’t see a particular AOI then the data can be skewed, 
within Studio there is a function to eliminate null results if required – although for certain metrics (participant % who 
viewed the AOI) then the zero results are essential for accuracy. With regards to if the user is shown a page or not 
affecting the outcome of statistical data this is also incorrect as Tobii Studio only includes data from people that were 
presented with the stimuli – and only these recordings will be available for analysis. And as the last sentence 
suggests – technology has moved on and creating AOI boxes takes literally seconds and these can be of almost any 
shape or size and can also be nested upon each other, resized, named and so on. 
 
Pages 139 – 142 : 
With regards to analysing video and animations – the beeswarm tool in Studio Enterprise allows instant visualisation 
of peoples interaction with a video over a moving stimuli, and also the scene and segmentation tools allow parts of 
the video to have gazeplots or heatmap data overlaid (although this will be over an image representative of that clip 



 

 

and not a moving stimuli). Alternatively an export of the heatmap or gazeplot (or cluster) overlay can be exported 
and overlaid on top of the original video. You can see an example of this type of output here 
http://www.youtube.com/watch?v=BY2fOW-5LI0 
 
Page 143 : 
As detailed earlier and in answer to point 61 the software automatically saves data during testing, and if there is a 
crash or failure partial data will have been captured and saved automatically.  
 
Page 152 : 
On point number 65 if you have an eye tracker in-house, and many designs are mocked-up via a PC anyway, why not 
eye track them at this stage to get some finer data during the design process. Using the screen recording tool you 
can have the raw html / Visio / etc files or similar on your desktop and quickly test them using the tracker. 
 
Page 155 : 
Where there are several ‘technology related notes’ please be aware of the following (although many points have 
been covered in the previous 8 pages!) 

 The stability and improvements in the software and hardware should eliminate the majority of crashes – in 
addition to this the software auto saves data now. 

 There is a published specification detailing the system needs for Tobii Studio to run – adhering to these will 
ensure that any potential problems are minimised. 

 Whereas it states the system can be slow to load or save files – exporting or importing can be slow as these 
files can be dozens of screen recording, statistical data, audio and video user files and more – again the 
specification of the testing PC and good hard disk / system admin can keep this to a minimum. 

 To export or backup files quickly you can now find the root folder for the test and simply copy it across – 
saving the excessive export times quoted. 

 With back up storage so cheap I feel the final point being unnecessary – at time of writing a 1TB external 
HDD is around £70, hardly a large price to pay to back up work worth many thousands of pounds! 

 
 
Conclusion : 
This list is by no means extensive or exhaustive but we hope to clear up any misconceptions, or misunderstandings 
about the use, reliability and functionality of the Tobii hardware and software. We will happily discuss or answer any 
questions on these points or others – as the UK and Ireland reseller for Tobii equipment we pride ourselves on our 
ability to excerpt the best from this equipment and are keen to help users do the same. As with all technology – 
things have moved on since the 1750 and Clearview was launched and it would be unfair for people to have ideas 
about eye tracking that are clouded by inaccuracies, hence this document. If you want to contact us about anything 
in this document, Tobii equipment sales or upgrades or training then please feel free on 0044 (0)1189 00795 or 
sales@acuity-ets.com. 
 
Jon Ward 
Sales Director  
Acuity ETS Limited 
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