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Your brain is not a computer



Biological neurons or nerve cells

200 billion neurons, 32 trillion
interconnections.

Neuron size: 10-6 m.

Energy consumption: 6-10 joules
per operation per sec.

Learning capability

=

Silicon transistors
1 billion bytes RAM, trillion of bytes on disk.

Single transistor size: 10-gm.

Energy consumption: 10-16 joules per
operation per second.

Programming capability




What is a computer?
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Von Neumann Architecture
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What is a brain?



NEURC

- Dendrites - ‘[ £
AxXxon Terminals (receiVersﬁ"::j_;-.._____ /P\ P

(transmitters) |[

Schwann’'s
1 Cells

(they make

‘ the myelin)

Node of Vo "o.‘
/Ranvier g Nucleus

AxXon

(the conducting Myelin Sheath
fiber) (insulating fatty layer

that speeds;transmission; EnchantedLearnin.com




e Executive Skills and the Brain
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Neuroplasticity







The Triune Brain model



May 1, 1913 — December 26, 2007
American physician and neuroscientist

Your Three Brains

Reptilian or
Primitive Brain

Neocortex,
cerebrum or
Human Brain

Limbic or
Mammalian
Brain"




Triune Brain Theory

Lizard Brain Mammal Brain Human Brain

Brain stem & cerebelum Limbic System Neocortex

Fight or flight Emotions, memories, Language, abstract
habits thought, imagination,
consciousness

Autopilot Decisions Reasons, rationalizes

The Triune Brain in Evolution, Paul MacLean, 1960




The Triune Brain

Three Brains in
One

Neocortex - Thought (including
planning, language, logic & will,
awareness)

Limbic System - Emotion
(feelings, relationship/nurturing,
images and dreams, play)

Reptilian Brain - Instinct
(survival,
breathing/swallowing/heartbeat,
startle response)




Neo-Cortex

“executive brain”

Limbic
“emotional brain”

enabled learning

value judgments

conscious awareness
decision making
working memory emotional memory

Reptilian

“rudimentary brain”

breathing / heart rate
survival, flight or fight

Amygdala

“seat of anxiety”

Hippocampus
“new memories on past experience”



3rd Brain: High level

Control: Foresight

Functions and Basic Drives:

* Perception and differentiation of
thoughts and emotions

* Discrimination of
appropriate behavior \

* Self-reflection

* Problem resolution

* Goal satisfaction

2nd Brain: Mid Level
Control: Hindsight
Functions and Basic Drives:
* Territoriality

1st Brain: Low level
Control: Reflex/Instinct
Functions and Basic Drives:

* Approach/Avoidance : Fear

* Hormonal control Anger

* Temperature control . :":ck -

- i * Maternal Love
Hunger /Thirst o« Kedite

* Reproductive drive

* Respiration and heart rate control : :ln"e
ealousy



PRIMATE “THINKING” BRAIN:

* Brainregion Neo cortex

Responsible for sensory perception, spatial reasoning, generation
of motor commands, conscious thought, intellectual memory
Happy when leaming, anticipating future reward, connected to
higher purpose, in flow

Evolutionary role. predicting brain that helps the community thrive

MAMMILIAN FEELING™ BRAIN:
* Brainregion Limbic system (includes amyadala fear center &

Responslbbfor (posmve) emotions, Ieaming, emotional memory
and spintuality

Happy when feel trust, social bonds, higher status
Evolutionary role social brain that helps the community survive

REPTILIAN INSTINCTIVE” BRAIN:

* Brainregion brain stem

Responsible for the 4 F's - fight, flight, feed and fomicate (wired for
danger and therefore negative emotions)

Happy when safe from danger

Evolutionary role selfish brain that helps us survive individually




The Triune Brain model
IS a simplification

(especially the evolutionary aspect)

but still a good fit for laymen



Your brain can be in one of
two thinking modes
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2, 1862 — December 7, 1947
erican philosopher, diplomat, and educator.

All the problems of the world could
be settled easily if men were only
willing to think.

The trouble is that men very often
resort to all sorts of devices in
order not to think, because
thinking is such hard work.



Information
Processing
In the brain



SYSTEM 1

Intuition & Instinct

Unconscious
Fast
Associative
Automatic pilot

Source: Daniel Kahneman

SYSTEM 2

Rational thinking

Takes effort
Slow
Logical
Lazy
Indecisive




DANIEL KAHNEMAN'S SYTEMS OF THINKING

COMPLEX

INSTINCTIVE DECISIONS

: NC
QUICK Wi L,E/ ;O SLOWER CONSCIOUS
EFFORT

EFFORTFLIL
EMOTIONAL

NO SENSE MORE
OF VOLUNTARY AUTOMATIC LOGICAL
CONTROL

MORE
DELIBERATIVE




Myth #1: It’s Just Like Left-Brain and Right-Brain

There are huge differences!

e=mc?

3
System 2

—\

Logical Intuitive
Slow Fast
Rule based Emotional

Tiring Effortless
Considered :
Automatic

If the 2 systems were equal, behaviour change strategies based on
triggering System 2 (like giving people more information) would work.




We use two major thinking systems

System 1 System 2
» CONSCIOUS » UNCONSCIOUS
» focused » fast, parallel

» precise » approximate




Brain's
Energy
Needs

20%




Memory
INn the brain
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Patients undergoing colonoscopy
reported their pain every 60 sec.
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How much did these
Patients suffer?

- —

Patient B

Pain Intensity

2

Time (minutes)




PERCEPTION INTUITION
SYSTEM 1

REASONING
SYSTEM 2

PROCESS

Fast
Parallel
Automatic
Effortless
Associative
Slow-learning

Slow
Serial
Controlled
Effortful
Rule-governed
Flexible

CONTENT

Percepts Conceptual representations

Current stimulation

Past, Present and Future

Stimulus-bound Can be evoked by language

]"z'g‘zu'e i




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

thinking about them.

Operations of thought are [...] strictly
Alfred North Wh.tehead‘ | limited in number, [...] and must only be
15 February 1861 — 30 December 1947 2 made at deCISIve mOmentS

British mathematician, American philosopher




Even though your bram is only about
2% of your body’s weight, about 3
pounds, it uses 20- 30°/i of the calories

you consume. J /Y
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A .2.U9 Brain metabolism requires large energy inputs.

Metabolism of the brain

The energy demands of the brain are high: they account for at least
20% of a human adult’s energy consumption.

Studies indicate have
linked higher cognitive
functions to increased
glucose demand.

Cell respiration produces
the ATP that is constantly
required by neurons to:

* Synthesise neurotransmitters

* carry out the active transport needed
to maintain resting potential.




Digital Dementia?
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AND NOW FOR SOMETHING
COMPLETELY DIFFERENT o

3 (Intentionally unexpected intermission in the narrative arc) -




#WUD2018


https://worldusabilityday.org

#WUD2018

UX Design for



The three archetypes of evil system design:
The Good, the Bad & the Ugly

The Ugly The Bad The Good
“Justimplemented the | “UX design exists “I'm a shiny knight
Hawaii missile alert” | to make more profit (that is igr;:)rant) :

S———

> =T 0
Just ignorant why critical Intentionally creates dark Tries very hard to do good,
systems need careful design patterns for selfish gains but ends up serving evil



http://timewellspent.io
https://darkpatterns.org
https://darkpatterns.org

#WUD2014



#WUD2014
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Engaging design
IS actually
addictive design
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Abstract

Over 500 million people interact daily with Facebook. Yet, whether Facebook use influences subjective well-being over time
is unknown. We addressed this issue using experience-sampling, the most reliable method for measuring in-vivo behavior
and psychological experience. We text-messaged people five times per day for two-weeks to examine how Facebook use
influences the two components of subjective well-being: how people feel moment-to-moment and how satisfied they are
with their lives. Our results indicate that Facebook use predicts negative shifts on both of these variables over time. The
more people used Facebook at one time point, the worse they felt the next time we text-messaged them; the more they
used Facebook over two-weeks, the more their life satisfaction levels declined over time. Interacting with other people
“directly” did not predict these negative outcomes. They were also not moderated by the size of people’s Facebook
networks, their perceived supportiveness, motivation for using Facebook, gender, loneliness, self-esteem, or depression. On
the surface, Facebook provides an invaluable resource for fulfilling the basic human need for social connection. Rather than
enhancing well-being, however, these findings suggest that Facebook may undermine it.
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Do you remember phone numbers of your immediate family members?

Yes|do 66%

No | don't 34%

What would you do if you don’t remember something

| whip out my smartphone right away

60%

I try to think hard

40%




Digital dementia refers to the
decline in cognitive function
due to excessive use of digital
devices, such as smartphones.



https://www.youtube.com/watch?v=FnDEF7Aw9HI

DIGITAL DEMENTIA

A sensory mismatch in the brain from over utilization of technology and excessive
slouched sitting postures, leading to signs and symptoms of dementia.

UNDER-STIMULATION OF
THE PARIETAL LOBE:

For proprioception and
spatial awareness

UNDER-STIMULATION OF
THE FRONTAL LOBE:

For reading, motivation, problem
solving, memory, and movement

UNDER-STIMULATION
OF THE PMRF:

For proper posture and
pain reduction

OVER-STIMULATION OF
THE OCCIPITAL LOBE:

Due to bombardment of visual
signals from technologic devices

UNDER-STIMULATION
OF THE CEREBELLUM:

For accuracy, balance, and
coordination of movem




Neuroplasticity




The alternative?
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There’s a race
to the bottom to
capture our
attention

Tristan Harris :
former Design Ethicist at Google, IR 12
co-founder of Center for Humane Technolog \

I


https://humanetech.com/

Take-Home Messages

A brain doesn’t work like a computer

The brain is constantly building new connections

In the brain “CPU” === “memory”

There is a shortcut thinking (System 1) and rational thinking (System 2)
There is a experiencing self and a remembering self

The brain hasn’t evolutionarily adapted to High-Tech over thousands of years
Excessive tech use may negatively our psychological and neurological health
Engaging design is actually addictive design

The question is not whether UX designers impact the world.
The hard question is: HMW change it for the better?



THANK YOU!






Read this

HOME WELL-BEING WISDOM WONDER PURPOSE WORK SMARTER UNPLUG & RECHARGE [ THRIVE Q

THANKING,

How Technology is Hijacking Your Mind —
from a Magician and Google
Design Ethicist

Estimated reading time: 12 minutes.

FAST. SLOW

MANFRED
DANIEL SPlTZER

NICCITAI about how to de! things in a way that defends
it 1 from getting hijacked.
K A N E M A N Wie Wir uns und unsere Kinder 'hen using technology, we often focus o istically on all the things it does
i for us. But I want to show you where it might do the opposite.
WINNER OF THE NOBEL PRIZE IN ECONOMICS um den VerStand br'ngen

Where does technol, ploit our minds’ weakn
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Backup slides



Is the OCEAN (or similar
psychological models)
Important



Belbin team roles
(or tasks?)



3 types of evil system
design
(WUD topic 2018)
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Complementary VS Competitive Cognitive Artifacts

Complementary Competitive
Cognitive Artifacts Cognitive Artifacts
thase are artifacts that compemen
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David C. Krakauer,
American evolutionary biologist,
Professor of Complex Systems at the Santa Fe Institute




