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Everyday mental models Mental models

All our ideas and concepts are only internal pictures

Ludwig Boltzmann (1899)
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Models guide our perception

Models for mental simulation

For example we use mental
simulation (manipulation of
a mental model) to solve the
problem:

Which rotated image
corresponds to the first one?




Models simplify and abstract
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Where mental models live

‘ Attention l
Decision
Execution

Mental models are built
in our working memory

Leong-Term Memo:
MEMORY

Then the new concepts discovered
crystallize as new knowledge
building links to existing information
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Imagination

Imagination is
more important
than knowledge

Albert Einstein
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Imagination from where?

Imagination is vision
running backwards

S. Greenfield

Leo Leoni, Fish is Fish, Pantheon, 1970
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Working memory limits

‘ Attention l
) Decision '
Perception Execution

Leng-Term Memory

But working memory:

Has limited capacity
(7 + 2 items)

Disappears in ~2 min

Beyond Ball-and-Stick Tutorial Mario Valle CSCS U ser Day 27/09/2005 ’

External cognition

We have always created extensions to our mind and
body to overcome our limitations
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Example from mental math

Time needed

34 x 20
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""" 80
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Mental On paper
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Vision and cognition
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Now there’s a supercomputer (
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Visual patterns discovery

Trends, Clusters, Gaps, Outliers, Correlations, ...

Vision enables direct perception

Vision provides an holistic view

How many 3 are there?
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Immediately seen if color added
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Preattentive perception

"Civilization advances by extending the number of
important operations which we can perform without

thinking about them."
Alfred North Whitehead‘

Structure formation

See nonexistent structures

Change blindness

Our eye is not a movie camera!l
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“Using vision to think”

S. K. Card,
J. D. Mackinlay,
B. Shneiderman




