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Who Am I?
Writer and sw designer…two 
design books, blog, IEEE Software 
design column, patterns…

Inventor of Responsibility-Driven 
Design and the xDD meme

First female principal engineer at 
Tektronix, started in QA

Runner

Agile Experience Report Program 
Director

email: rebecca@wirfs-brock.com
twitter: @rebeccawb



Agenda

• Fast and slow thinking
• The tasks we do and 

their thinking impacts
• Fast thinking drawbacks 

and exploits
• Decision-making 

challenges
• Reframing thoughts

Presenter
Presentation Notes
This presentation is based on material in Daniel Kahneman’s book,  Thinking Fast and Slow
I’ll introduce characteristics of f +s thinking and how it impacts our work
Fast thinking can be very helpful (giving us “immediate” answers), but it can also trip us up
So we’ll talk about some things to be aware of, especially as you make decisions.
And we’ll have some time to share our personal stories and reframe our thoughts in terms of f + s thinking concepts, ideas, and biases



Presenter
Presentation Notes
What’s your first reaction to  this photo?
I know I had one.
That dog is ugly. It seems crazed, angry….scary.

This is Peanut, the winner of the 2014 Ugliest Dog contest. His wild hair, bulging eyes and protruding teeth belie his sweet personality.
Peanut is healthy now. Holly Chandler of Greenville, North Carolina, says he was seriously burned as a puppy, resulting in bald patches all over his body.

System 1 thinking operates automatically and with little or no effort or sense of voluntary control

It effortlessly generates impressions and feelings that are the main source of explicit beliefs and deliberate choices of system 2.
Our strong impressions happen automatically and require little or no effort.




automatic
spontaneous
impulsive
emotional
associative

Presenter
Presentation Notes
Fast thinking is automatic (we do not have to work at it)
Impulsive (we can’t control it easily)
Emotional (now that I’ve told you a little about Peanut’s story…you probably feel sorry and sad and more positive towards Peanut)….

And…fast thinking draws on our great abilities to quickly form associations between related things.

Daniel Kahneman in Thinking Fast and Slow introduce the idea of two kinds of thinking we do with our brains.
These are conceptual ideas. We don’t exactly have two different parts to our brains (we’ve got many more), but we do have distinctly different mechanisms. So it is useful shorthand to think about how our brains operate using these concepts. 



Presenter
Presentation Notes
Fast thinking locates the source of a sudden sound…



More System 1 Thinking

Presenter
Presentation Notes
It can tell us which object is more “distant”
Perform simple arithmetic

2 + 2 = ?
Find a strong chess move (if a master)
Understand simple sentences
Recognize “self directed and can work independently, but also as a team player” as a job stereotype




Presenter
Presentation Notes
Drive on an empty road




Presenter
Presentation Notes
Find a move in chess *assuming you are experienced at chess”



Presenter
Presentation Notes
Understand simple sentences in your native language.



“self motivated and 
can work 
independently, but 
also is a team player”

Presenter
Presentation Notes
And even recognize that “team player”…is a occupational stereotype (probably of someone who works on an agile team)  using our associations between job and skills/inclinations…



effort
logical
deliberate
concentration
computation, reasoning
self-critical

Presenter
Presentation Notes
System 2 thinking is quite diverse but all operations of system 2 have one thing in common: They require attention and are easily disrupted when attention is drawn away.
Interrupting system 2 thinking causes problems (it is hard to get back into detailed thinking)

Focus on a particular person’s voice in a crowded room
Identify a surprising sound
Maintain faster than normal walking speed
Monitor the appropriateness of your behavior
Park in a narrow space
Compare two items for overall value
Fill out tax forms
Check validity of a complex logical argument





Presenter
Presentation Notes
These are in order of difficulty.
Focus on a particular person’s voice in a crowded room



Presenter
Presentation Notes
Identify a surprising sound



Presenter
Presentation Notes
Maintaining a faster than normal walking speed (or for me, a runner, a faster pace than I’m used to---tempo runs require focus and effort).



Presenter
Presentation Notes
Parking in a tight space



Presenter
Presentation Notes
Completing your tax forms



Presenter
Presentation Notes
Checking the validity of a complex logical argument



Presenter
Presentation Notes
But It is too simple to say that our brain is either emotional and associative (fast thinking) or logical (slow thinking).
We don’t always get to choose which form of thinking we use….
The two systems interact…and that’s where it gets really interesting….



System 1 runs automatically

System 2 runs normally in a 
comfortable, low-effort mode

System 2 often adopts suggestions 
from System 1 with little 
modification

…except when System 1 runs into 
difficulty.

It calls on System 2 for more 
detailed, specific processing

System 2 continuously monitors 
behavior (self-control)

System 2 kicks in when it detects an 
error about to be made

Presenter
Presentation Notes
In a typical day, system 1 runs automatically, effortlessly while system 2 thinking is typically idling (unless you are concentrating on a system 2 kind of task). And a lot of programming is just that—heavy system 2 thinking.


So system 2 in addition to being the place where we do heavy, logical thinking also plays a role in monitoring what system 1 comes up with and monitoring and controlling our behavior….it keeps us in check.






Agile Tasks
• Specifying acceptance 

criteria
• Programming
• Writing tests
• A design spike
• UI design
• Schema design
• Performance tuning
• Checking in code
• Conversations about 

functionality and features

• Estimating
• Identifying tasks 
• Identifying risks
• Exploratory testing
• Prioritizing work
• Fixing a bug
• Refactoring code
• Splitting a story
• Getting customer feedback
• Running tests
• Analyzing trends



Architecture Tasks
• Define architecture:

components/interfaces/services/c
haracteristics

• Establish standards
• Prototype
• Competitive assessments
• Benchmark
• Review documents, designs, 

code, configurations…
• Conversations about 

architecture concerns
• Make tradeoffs

• Gather evidence
• Identify architecture tasks
• Communicate decisions
• Resolve disputes
• Identify risks
• Resolve technical problems
• Vet new technology
• Explain tradeoffs
• Examine architecturally critical 

code
• Recommend tools, 

environments, frameworks…



SOME FACTS 
ABOUT 
SYSTEM 1 
AND 2 



Presenter
Presentation Notes
Which line is longer?
This is known as the Muller-Lyer illusion

You know they are the same length, but even knowing doesn’t change what you see.
GRRRR.

To resist this illusion you must learn to mistrust your impressions of line lengths with arrows attached to them (the bottom one).
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Which line is longer?
This is known as the Muller-Lyer illusion

You know they are the same length, but even knowing doesn’t change what you see.
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Presenter
Presentation Notes
Similarly, because of how our brains work, there are illusions of thought, which are called Cognitive Illusions?
Can cognitive illusions be overcome?
Not very easily.
Since System 1 operates automatically and cannot be turned off at will…errors of intuitive thought are difficult to prevent
Biases cannot always be avoided because system 2 may have no clue to the error
Even when cues to likely errors are available, errors can be prevented only by enhanced monitoiring and hyper vigilence….
Not always a good thing to be vigilent

So, what should we do?
Learn to recognize situations in which mistakes are likely and try harder to avoid them when the outcome is important….



W Y S I A T I

Presenter
Presentation Notes
So one of the biggest illusions  I personally work to avoid is Ignoring Missing Evidence
This acronym should be burned into our brains:�What You See Is All There Is

If I can’t see it, I am not factoring it into my considerations….
As a former tester and developer/designer…when things go wrong it is really easy to get too narrow in your focus and miss what you aren’t seeing.
What else is there?




“They made the decision on based on the report 
from that one consultant. WYSIATI! They did not 
realize how little information they had.”

Presenter
Presentation Notes
On another level, I often find decision-makers leaping to conclusions, especially when “recommendations” come from outside experts (another bias).



Scenario 1: Account has sufficient 
funds
Given the account balance is \$100
And the card is valid
And the machine contains enough 

money
When the Account Holder requests 
\$20
Then the ATM should dispense \$20
And the account balance should be 

\$80
And the card should be returned

Scenario 2: Account has insufficient funds
Given the account balance is \$10
And the card is valid
And the machine contains enough money

When the Account Holder requests \$20
Then the ATM should not dispense any money
And the ATM should say there are insufficient funds
And the account balance should be \$20
And the card should be returned

Scenario 3: Card has been disabled
Given the card is disabled
When the Account Holder requests \$20
Then the ATM should retain the card
And the ATM should say the card has been retained

Scenario 4: The ATM has insufficient funds
...

Story: Account Holder withdraws cash

I T A T I ?

Presenter
Presentation Notes
A way to get around (or remind yourself not to fall into WYSIATI thinking is to constantly ask….
Is that all there is?
Is it?
Well is it?
Kind of like being an inquisitive 2 year old. Instead of asking why? ask “and?”



Framing Effects

• Different ways of presenting the same 
information evoke different emotions.

Presenter
Presentation Notes
Framing something as a loss evokes strong reactions.
Especially in terms of wins and losses….

There is a one month survival rate of 90%
There is a 10% mortality rate in the first month.

Or, as my SIL had to deal with before recent back surgeries:
90% of patients do not get a secondary infection after this surgery
10% of patients get a secondary infection after this surgery


These don’t mean the same, do they?
Brazil lost the FIFA World Cup
Germany won

Even though they logically describe the same outcome, they evoke different emotions. And that is what our system 1 thinking thrives on…



Confirmation Bias

Presenter
Presentation Notes
People seek data compatible with their current beliefs.
This is the opposite of what I learned in school about how to prove a scientific theory. If you want to test a hypothesis you try to find evidence to prove it false. And if you can’t, and your theory offers an explanation, well then it becomes a stronger theory.

System 1 is biased to believe. When system 2 is busy doing something else, we will believe almost anything.
System 2 is in charge of doubting and unbelieving, but sometimes it is busy (and also lazy).
That’s why we are more influenced by ads when we are tired.




E A T

Presenter
Presentation Notes
what should this word be? (complete the word)

Priming increases the speed at which a second, related item is recognized.
So most after seeing EAT will say the word should be SOUP, not soup.

We’re primed not only for soup, but a whole bunch of food-related ideas…

fork, hungry, fat, diet, cookie (something we had at breakfast this morning)….


Priming introduces new things or brings old thoughts close to the surface of our subconscious, thus making them more accessible and more likely to be used over less accessible (and possibly more relevant) thoughts.
Priming has a limited effect as your thoughts fade back to the deeper subconscious. But  primed ideas are effective for around 24 hours. That seems like a really long time to me.



S O _ P

Presenter
Presentation Notes
what should this word be? (complete the word)
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Priming introduces new things or brings old thoughts close to the surface of our subconscious, thus making them more accessible and more likely to be used over less accessible (and possibly more relevant) thoughts.
Priming has a limited effect as your thoughts fade back to the deeper subconscious. But  primed ideas are effective for around 24 hours. That seems like a really long time to me.



priming

Presenter
Presentation Notes
Priming influences your near-term future thoughts and actions, even though they are not connected.
It isn’t just word associations that are “triggered” by priming.

If I watch someone walking slowly with a cane, unconsciously the next time I get up out of my chair, I’ll do so more slowly. I’ll even walk more slowly, too.

And if are asked to walk slowly, then you’ll recognize words related to old age/infirmity more readily (reverse priming). Associations go two ways.


All this happens without any awareness.

Reciprocal links are common in our associative network: being amused makes you smile, smiling makes you feel amused.

Have you heard of the saying, “fake it until you make it?” ---just getting out the door and exercising makes you feel better about exercising…

Act calm and don’t panic regardless of how you feel, actually makes you more calm





. 
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Money Priming Effects

Reluctance to be involved with or depend on 
others
Persevere longer on difficult tasks
More selfish, less willing to help

Presenter
Presentation Notes
Kathleen Vohs has done extensive research on effects of money priming
Pick up fewer pencils dropped by researcher
Set up chairs farther apart



I’m not lazy...
System 2 Easily Tires

I just rest 
before I get 
tired. 



Presenter
Presentation Notes
Two conditions for acquiring a skill:
an environment sufficiently regular to be predictable
An opportunity to learn these regularities through prolonged practice





ACTIVITIES THAT IMPOSE HIGH DEMANDS 
ON SYSTEM 2 WEAR US OUT



Presenter
Presentation Notes

Some may find the Pomodoro technique (where you work on a task for 25 mins and take a 5 min break) one way to concentrate / use system 1, then rest and repeat.

But for me I find it breaks my flow.
Flow happens and is real.
Narrow focus
Only on the task at hand
Exhilarating

As long as flow is working for you you are “in a groove”…




WHEN COGNITIVELY BUSY WE ARE 
MORE LIKELY TO…

make selfish choices

make superficial judgments





“The question we face is whether this candidate 
will succeed. The question we seem to be 
answering is whether she interviews well. Let’s 
not substitute.”



A Remedy

Keep asking:

“Do we remember the question we are 
trying to answer? 
Have we substituted an easier question?”



Presenter
Presentation Notes
Share a story about your fast and slow thinking exploits (10 minutes).�In pairs, share stories where the right type of thinking really worked well in a specific situation. Then, we'll reflect on why experiences were so positive. 



DECISION-MAKING CHALLENGES



Shortcomings in Decision-Making

• overconfident when at ease
• overestimate likelihood of rare events
• overreact to potential losses
• frame problems too narrowly
• inappropriately trust our intuitions

Presenter
Presentation Notes
We could attribute these all to deficits in system 1 thinking (or laziness on the part of system 2)…but that is overly simplistic.
This is just how most of our brains tend to work unless we change things up sometimes….



Cognitive Ease Causes and 
Consequences

Ease

Good Mood

Primed Idea

Clear Display

Repeated Experience

Feels Effortless

Feels Good

Feels True

Feels Familiar

Presenter
Presentation Notes
When you are in a state of cognitive ease you are prob in a good mood, like what you see, believe what you hear, trust your intuitions, feel that the current situation is familiar.
Also casually superficial in your thinking.

When you are not at ease, you are more likely to be vigilant, suspicious, invest more effort in what you are doing, feel less comfortable, make fewer errors, but less intuitive/creative that usual.



We Judge Probability based on 
Representativeness

Intuitions can be better than guesses:
– Most people who act friendly are friendly
– A tall athlete is more likely to play 

basketball than football
– Young men are more likely than elderly 

women to drive aggressively
– People with PhDs are more likely to 

subscribe to the New York Times than those 
who only completed high school



Which is more likely?
– She has a PhD
– She does not have 

a college degree

Photo courtesy Ed Yourdon flickr.com
Used courtesy of creative commons license
https://creativecommons.org/licenses/by-nc-sa/2.0/

Presenter
Presentation Notes
So let’s test our thinking.
You see a woman reading a copy of the New York times on the New York subway….. (she’s also wearing glasses)…

Which is more likely? She has a PhD or she does not have a college degree?

Time’s up.

How many think she is more likely to have a PhD?
She does not have a college degree?



Representativeness says, bet she has a PHD. But this is not necessarily wise.
Consider these facts:
Over 5 million people ride the transit network each weekday
The readership of many New York dailies is comprised in large part by transit riders who read during their commutes.
1.68 % of the pop has PhD
88% are high school grads


Many more non-graduates that graduates ride the subways.
So based on the overall sampling (maybe 1 percent of the people riding the subways have PhDs)…you’d have a better bet.

She may fit the profile, but probabilities are better that she is NOT a PhD




Julie is a senior at a state university. She read 
fluently when she was 4 years old. What’s her 
Grade Point Average?



How do you come up with an answer?

1. Look for causal link between evidence (reading) 
and a prediction (her GPA)

2. Evaluate evidence relative to the norm. (How 
precocious was Julie at 4?)

3. Substitute (Julie’s quite a precious reader!) and 
intensity match (Smart reader = High GPA). Voila!





correcting bias in an 
extreme prediction

• determine baseline 
or base rate 

• readjust based on 
probability towards 
baseline

Useful 
evidence

?

yes
no

Choose the 
baseline

Extremely 
confidant

?

Stick with your 
prediction

Readjust
to value 
between

no

yes

Presenter
Presentation Notes
a baseline prediction is one you’d make using averages, assuming you knew nothing about the specifics.
Average female GPA at state schools
if no useful evidence, stay with the baseline
If extremely confidant, stick with your intuition




Don’t trust
when no stable regularities to learn 
from

Regular 
environ-

ment
?

yes

Lots of 
time to 

learn and 
practice

?

Intuition 
likely skilled

yes



P a i n  
f r o m  
l o s s

Pleasure
f r o m  
g a i n

Presenter
Presentation Notes
Loss aversion….

Remedy

We have separate accounts for things
Don’t like to lose
But we can restate or frame our view of a loss vs. a gain to make a more “rational” decision…



?

Pre-Retrospectives Can Surface Risks



Pre-Mortem Retrospective

take 5 – 10 minutes to privately write your history 
of the past year…why we failed

use stories to overcome groupthink,

unleash imagination, and

search for /counteract possible threats

knowledgeable group

imagine a year from now that we implemented our 
plan (made that big decision) and it was a disaster

Gary Kleinlegitimize doubts
http://hbr.org/2007/09/performing-a-project-premortem



R E F R A M E



A Reframing Recipe

step back, then ask a question about what 
happened

consider the 'lens’/frame you are currently using

state unspoken assumptions and beliefs

restate what you believe using what you know 
about system 1 and 2 thinking

situation you want to revisit/rethink

time to pause and reconsider

Daniel Kahneman



Reframing a (Wildly) Optimistic 
Prediction

• Step back: “Why did we make that low of an 
estimate?”

• Consider your frame: “We have a can-do 
attitude. We have also read a positive review of 
that new framework on (Your Favorite 
Authority’s) blog.”

• Assumptions: “We want to believe we can do this 
more quickly using the new framework.”

• Restate: “We’re probably too optimistic. Let’s 
consider our lack of experience and revisit our 
estimate.”





Presenter
Presentation Notes
As a group we'll take several concrete situations and revise how we think about them to reflect fast and slow thinking concepts and cognitive biases.



FAST and SLOW,
not

FAST versus SLOW

Exploit both types 
of thinking

Counteract fast 
thinking quirks

Strengthen and 
support necessary 
slow thinking
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