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Today and Thursday

What measures should you use to gather data?

How do you analyze the data?

How do you present your findings?



Beyond people perform 

and what they say



Behavioral Measures



What People Do

Clickstream measures
Where they click, what they type

How much time they spend on dialogs, screens
Verbal behaviors

What people say
Nonverbal behaviors

How people behave



Click Paths



Number of Pages Visited

# of pages visited beyond the minimum 
necessary to complete the task



Verbal Behaviors

Verbal behaviors provide valuable insight into 
people’s emotional and mental state

Examples: (Tullis & Albert)

“This is terrific!”

“This website is terrible!”

“This isn’t what I was expecting…”

“How does this work?”



Verbal Responses



Verbal Responses



Nonverbal Behaviors

Provides somatic information on emotional and 
mental states

Facial expressions (frowning, smiling, looking surprised, 
having a furrowed brow)

Body language (fidgeting, posture, gestures)



Facial Expressions



Coding Behaviors



Questions?



Physiological Measures



Eye tracking

Pupil dilation

Galvanic skin response (GSR)

Muscle movements (GSR)

Muscle Activity — Electromyogram (EMG)

Brain activity
Electroencephalogram (EEG)

Functional Magnetic Resonance Imaging (fMRI)



Eye Tracking

Eye movement might indicate 
the amount of cognitive 
processing a display requires

Head or desk-
mounted equipment 
tracks eye position



Fixations: Eye maintains a stable position.  Number 
and duration indicate level of difficulty with display



Scan paths: Moving straight to a target with a 
short fixation at the target is optimal



Before After



Pupil Dilation

Pupils dilate in response 
to:
Extreme emotional situations 
(fear, pain, contact with nerves)

Loads on working memory, 
increased attention, sensory 
discriminations, cognitive load



Galvanic Skin Response (GSR)



Electroencephalography (EEG)

Measures large groups 
of neurons

Low spatial resolution

High temporal accuracy



Magnetic Resonance Imaging (fMRI)

Measures changes in 
blood flow related to 
neural activity

High spatial resolution

Low temporal accuracy



Electromyography (EMG)

Measures electrical activity in muscles

Example: facial expressions





Questions?



Presenting your 
findings



Key Things To Consider

What are you trying to get across?

Who is your target audience?

What context will it be looked at in?

How many dimensions is your data?

How is each dimension encoded?



Who is your audience?



What is the context?



Common Options



Dimensions

Each dimension is a 
piece of data that you 
want to present

How many dimensions 
is this graph?



Encoding



Encoding & Readability



Questions?


