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Video: Eye Tracking funny (edited).mp4
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Eye Tracking
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>> Field of research is 100+ years old

>> basically seeing is a sequence of saccades / fixations

“… beams of light used to illuminate
the participants’ eye. The reflections were 
captured via mirrors on a celluloid film …”
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Opthalmograph

Experiment of Yarbus

Search Coil in 
Contact Lens

Electro-oculography

Limbus tracker

Precise Tracking

Remote Trackers

Head-mounted Trackers

1950s 1970s 2000s

A
ll 

im
ag

es
 u

se
d 

w
it

h 
pe

rm
is

si
on

, f
or

 d
et

ai
l s

ee
 d

is
se

rt
at

io
n.

Eye Tracking Evolution
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Tobii Pro Glasses
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Eye Tracking Evolution

Today

VR
Integration
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Eye Tracking Evolution

[Dissertation G. Rakoczi “Analysis of Eye Movements in the Context of e-Learning”]
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My goal for Master / PhD

>> Gaze data used for

> insights into navigation processes of a VLE
> detect areas where features expected
> usability testing
> Differences of human factors (resp. gaze data)
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 Illusion of complete vision
 Brain is limited in capacity, works on need-to-

know basis … eye tracker challenge videos 
 Constant, fast and abrupt repositioning of the eyes
 Only foveal area (~ 2°) is “sharp”  fovealization
 Various vision techniques (pop-out, peripheral, 

parafoveal etc.)
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How we (students) look
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1. Arrangement of stimuli
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Eye tracking experiment

2. Definition AOIs 
(Areas of Interest)

3. Pull parameters 
from AOIs

time to first fixation
mean fixation duration
returns
…
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Eye tracking experiment
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Eye tracking experiment

 Calibration 
is not easy 
 e.g. 
black 
pupils, 
glasses, 
mascara 
impair 
tracking)
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 Gaze-Replay
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Eye tracking experiment

Video: Testvideo Damjan -
Kopfrechnen.avi
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 BeeSwarm Analysis (Video: Fehlersuche_BeeSwarm_edited.mp4)
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Eye tracking experiment
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Studies

http://static2.thrivesmart.com/uploaded_images/business_images/0003/4105/Eyes_slide_show.jpg
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VLE Usability - distribution

“F-shape pattern”
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 Rapid fire task design (10 seconds, white cross)
 2-6 saccades are the most interesting
 2 vs. 3 column-layout
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User interface design
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User interface design
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Moodle quiz workflow
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>> images pull 
attention

>> but text provides 
context

>> ineraction items 
 the easier to 
understand the 
less fixations / 
saccades needed

Visual attention development over time



Visual Analysis of Human Motion

Performance groups
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Influence of ethnicity

China

USAÖsterreich

Chinese students

>> faster overall overview
>> more focus on visuals (images)  so visual „reduction“ helps
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 Hardly any significant differences
• Earlier fixations atop all AOIs for females
• Female reading: Lower mean fixation duration
• Female: Higher fixation durations atop navigational items 

(higher cognitive load during decision making)
• Go along with Comprehensive information processing 

defined by [Meyer-Levy, 1986]
 Transition matrices not significantly different
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Female learners

Male learners

After 3.5 seconds

Gender
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22 hints

https://www.yumpu.com/en/doc
ument/read/29648360/22-useful-
hints-teaching-support-center-
der-tu-wien

https://www.yumpu.com/en/document/read/29648360/22-useful-hints-teaching-support-center-der-tu-wien
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… for your attention! 
Any questions?

Thank you
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