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Cognition
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The mental process of acquiring 
knowledge and understanding 
through thought, experience, 
and the senses. 

how the brain takes in, 
processes, and uses information 
to interact with the world.  

It includes:  
- thinking 
- learning 
- memory 
- perception 
- attention 
- language 
- decision-making 
- problem-solving
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The Magical Number Seven, 
Plus or Minus Two: Some 
Limits on our Capacity for 
Processing Information 

Author(s):  
George A. Miller (1956) 

Source:  
First published in Psychological 
Review, 63, 81-97.



1 Bit of Information

1 0  
Yes No

Information Theory



Is the person taller than 5’6”?

1 0  
Yes No

Information Theory



Is the person taller than 5’6”? 
Is the person male?

Information Theory

00 01 10 11  
No-No, No-Yes, Yes-No, Yes-Yes



I will show you some 
numbers for 5 seconds - try 

and memorise them.



7 2 9 5 4 8 3



What were the numbers?



How did you remember them?



Ready for the next one?



0 1 1 8 9 9 9 8 8 1 
9 9 9 1 1 9 7 2 5 3



What were the numbers?



Was this harder?



✦ Miller found that the human brain is good at 
remembering up to 7 items at once in working 
memory, past which error rates increase. 

✦ This holds true for different types of stimulus like 
sounds, taste, numbers, etc. 

✦ This working memory can be increased a little 
by “chunking” each item. 

✦ More modern research suggests this number is 
more like 4 chunks.



Ready for the next one?



9 1 7 9 8 2 1 2 1 5 4 6



How about now?



(+91) 79—8212—1546



What would I need to 
know to design the 
Aeron chair so that it 
is comfortable for 
everyone?



Anthropometry
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Refers to the measurement of human individuals 

✦ ánthrōpos: 'human'  

✦ métron: ‘measure 

Relevant for industrial design, clothing design, ergonomics and architecture 
where statistical data about the distribution of body dimensions in the 
population are used to optimize products.
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Sampling
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It may not be possible to get data for every person, so we use some people as a 
representation of the population.
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For physical ergonomics 
we discussed how 
anthropometry can help 
with making decisions 
about designing physical 
environments. 



For physical ergonomics 
we discussed how 
anthropometry can help 
with making decisions 
about designing physical 
environments.  

What about cognitive 
ergonomics? What could 
we measure?



What would I need to 
know to design 
digital apps so that 
they are comfortable 
for everyone?



What would I need to 
know to design 
digital apps so that 
they are comfortable 
for everyone?

(Some physical ergonomics 
factors are still relevant)



What would I need to 
know to design 
digital apps so that 
they are comfortable 
for everyone?

But we’ll talk more about 
cognition today.



Do we perceive the 
world exactly how it is?

Visual Perception



Do we perceive the 
world exactly how it is?

Visual Perception



Signal vs Noise

• Using special properties of the 
visual system to help us think.  

• Your visual system is good at 
specific tasks. 

• All visualizations are made 
from a series of compromises.



https://www.youtube.com/watch?v=vJG698U2Mvo


Stroop Test 
Visual Perception

Read out words in the text 
and ignore the colors.







Stroop Test 
Visual Perception

Why do you think this was 
hard to do?



Stroop Test 
Visual Perception

Why do you think this was 
hard to do? 
What does the Stroop Test 
reveal about human 
perception?



Line A

Line B
Which line is 
bigger?

Visual Perception



Line A Line B

Which line is 
bigger?

Visual Perception



Line A Line B

Which line is 
bigger?

Visual Perception



Which line is 
bigger?

Visual Perception

It is easier to 
compare widths 
when 2 lines are 
compared on the 
same axis.



Which area is 
bigger? 

‘JK Rowling’ 
or ‘Others’?

Visual Perception

Chart by Isshita Bansal



Which area is 
bigger? 

‘JK Rowling’ 
or ‘Others’?

Visual Perception
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130

1020

380

430

1,32,600

1,63,400

sq units

sq units



Circle A Circle B

Which inner 
circle is 
bigger?

Visual Perception



Circle A Circle B

Which inner 
circle is 
bigger?

Visual Perception



Circle A Circle B

Which inner 
circle is 
bigger?

Visual Perception

Neighbouring 
objects can make 
an object feel 
smaller or larger 
by comparison.



Is the centre 
rectangle a 
gradient?

Visual Perception



Is the centre 
rectangle a 
gradient?

Visual Perception



Is the centre 
rectangle a 
gradient?

Visual Perception



Is the centre 
rectangle a 
gradient?

Visual Perception



Is the centre 
rectangle a 
gradient?

Visual Perception

#787878



Psychophysics 
Visual Perception

What do you think this means? 



Psychophysics 
Visual Perception

Branch of psychology that deals 
with the relations between 
physical stimuli and 
mental phenomena. 

 
 
 
 
 



Steven’s 
Psychophysical 
Power Law 

Visual Perception



Steven’s 
Psychophysical 
Power Law 

Visual Perception

Humans perceive 
different stimulus 
differently.



Steven’s 
Psychophysical 
Power Law 

Visual Perception

For eg, small 
increases in 
electric current are 
felt very sharply.



5 milli Amp 
Ouch!



5 milli Amp 
Ouch!

10 milli Amp 
Can’t let go!



100 Lumens 
Bright



100 Lumens 
Bright

200 Lumens 



100 Lumens 
Bright

200 Lumens 
Only a little brighter



Steven’s 
Psychophysical 
Power Law 

Visual Perception

Difference in brightness is 
harder to tell apart for humans, 
and the least amount of 
brightness difference required 
for two sources to be identifiably 
different is also higher.



Graphical Perception: Theory, 
Experimentation, and 
Application to the 
Development of Graphical 
Methods  

Author(s):  
William S. Cleveland and Robert 
McGill  

Source:  
Journal of the American Statistical 
Association , Sep., 1984, Vol. 79, 
No. 387 (Sep., 1984), pp. 
531-554



Graphical Perception: Theory, 
Experimentation, and 
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Development of Graphical 
Methods  
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William S. Cleveland and Robert 
McGill  

Source:  
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Association , Sep., 1984, Vol. 79, 
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531-554 Is A bigger or C?



Graphical Perception: Theory, 
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Graphical Perception: Theory, 
Experimentation, and 
Application to the 
Development of Graphical 
Methods  

Author(s):  
William S. Cleveland and Robert 
McGill  

Source:  
Journal of the American Statistical 
Association , Sep., 1984, Vol. 79, 
No. 387 (Sep., 1984), pp. 
531-554



Gestalt 
Principles

Visual Perception



Proximity



Proximity 
Gestalt Principles

Objects that are 
close together are 
perceived as a 
group



Proximity 
Gestalt Principles

• Titles 
• Legends 
• Related Charts 
• Properties 

grouped together



Similiarity



Similiarity 
Gestalt Principles

Objects with the same 
visual properties are 
assumed to be similar 
and are grouped 
together.



Enclosure



Enclosure 
Gestalt Principles

Objects that appear 
to have a boundary 
around them (i.e., are 
found within the same 
common or enclosed 
region) are perceived 
as being related.



Continuity



Continuity 
Gestalt Principles

Elements that are 
aligned (on the same 
line, curve, or plane) 
are perceived to be 
more closely related 
to each other than to 
other elements.



Connection



Connection 
Gestalt Principles

Objects that are 
connected, such as by 
a line, are perceived 
as a group



Focal Point



Focal Point 
Gestalt Principles

Whatever stands out 
visually is perceived as 
the most important. It 
will grab our attention 
first, and hold it for the 
longest.





Figure and 
Ground



Figure and 
Ground 

Gestalt Principles

The mind separates an 
image into a figure (the 
focal object or element) 
and the ground (the 
background or 
surrounding area)



Figure and 
Ground 

Gestalt Principles

The mind separates an 
image into a figure (the 
focal object or element) 
and the ground (the 
background or 
surrounding area)



Closure



Closure 
Gestalt Principles

The mind fills in the blanks 
to perceive a complete 
object whenever an 
external stimuli partially 
matches that object.



• We don’t view in a fixed order 

• We see first what stands out 

• We see only a few things at once 

• We seek meaning and make connections 

• We rely on conventions and metaphors

How do we see?
Gestalt Principles



Visual Perception 
and Encoding

• Using special properties of the 
visual system to help us think.  

• Your visual system is good at 
specific tasks. 

• All visualizations are made 
from a series of compromises.



Class Activity - Gestalt in Interfaces
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- Find an app or website that you think is poorly designed.  

- Identify which gestalt principles are used or violated in the design. 

- Redesign the layout using pen and paper in 5 minutes using Gestalt principles to improve 
perception.
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