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Systems of Thinking
SYSTEM 1

• Fast

• Coherence/patterns

• Certainty

• Normalcy

• Emotion/intuition

• Hard working/efficient

• Unconscious

• Belief bias

SYSTEM 2

• Slow

• Uncertainty

• Surprise

• Deliberative

• Statistics/evidence/logic

• Lazy

• Taxing

• Unbelieving

Kahneman, Daniel, “Thinking Fast Thinking Slow” (2011)



Piaget - developmental psychology; schema; assimilation; 
accommodation; disequilibrium. 

Kahneman - Nobel Prize winner in Economics, cognitive psychology; 
categories/coherence; use of memory, recent events to create 
associations/patterns; drive toward certainty and belief/comfort.

Biotechnology reimagines what human nature is, what nature is and 
forces us to redefine what’s ‘normal’. 

Blurs and breaks our water-tight categories of knowing.

Threatens the relationships that are central to our lives, and knowing 
how to act and relate to the world around us.  Baylis’ Moral Confusion





















The Yuck Factor and the “Wisdom of Repugnance?”

Scientific literacy - the deficit model 

Framing: media and scientists 

Screening the facts

The importance of values







The largest differences between the 
public and the AAAS scientists are 
found in beliefs about the safety of 
eating genetically modified (GM) 
foods. Nearly nine-in-ten (88%) 

scientists say it is generally safe to 
eat GM foods compared with 37% of 
the general public, a difference of 51 

percentage points.



Pew Research Center, Public and Scientist Views on Science and Society. 
http://www.pewinternet.org/2015/01/29/public-and-scientists-views-on-science-and-
society/pi_2015-01-29_science-and-society-00-02/

Citizens’ and scientists’ 
views diverge sharply 

across a range of 
science, engineering and 

technology topics. 
Opinion differences occur 
on all 13 issues where a 

direct comparison is 
available. A difference of 
less than 10 percentage 
points occurs on only two 

of the 13.



Systems of Thinking
SYSTEM 1

• Fast

• Coherence/Certainty

• Normalcy

• Emotion/intuition/patte
rns

• Hard working/efficient

• Unconscious

• Confirmation

• Belief bias

SYSTEM 2

• Slow

• Uncertainty

• Surprise

• Deliberative

• Statistics/evidence/logic

• Lazy

• Taxing

• Unbelieving

Kahneman, Daniel, “Thinking Fast Thinking Slow” (2011)



Frames in social science are concepts and theories about 
how individuals, groups and societies organize, perceive and 
communicate about reality.

Frames organize central ideas, defining a controversy to 
resonate with core values and assumptions. Frames pare 
down complex issues by giving some aspects greater 
emphasis. They allow citizens to rapidly identify why an issue 
matters, who might be responsible, and what should be done.



• Stem Cell Science: “scientific progress” 
“comparative competitiveness” or “moral 
status of the embryo” 

• Climate Change: “scientific uncertainty” 
“unequal burdens”

• Genetically modified food: “Feed the world” 
or “corporate greed and consolidation”







• Neurologically - shortcuts - screening according 
to our value predispositions 

• The role of fact - grabbing the facts that support 
our case; rejecting “their” experts

• Value predispositions may come from historical, 
cultural, religious, national or personal contexts 
and experiences

• Different ethical perspectives



Value Predispositions



• Historical
• German Nazi regime
• US Tuskegee Syphilis scandal
• Cultural values
• UK (freedom of science)
• US (individual liberty)
• Religious values
• Irish, Italian
• National temperaments
• US (distrust of government intrusion)
• Canadian (distrust of unfettered individualism)
• Cultural Tribe
• Ethical Perspective





Cultural Cognition Thesis
Certain type of group affinities are central to the mental 
processes people use to assess risk.
When positions on facts become associated with opposing social 
groups ….everyday networks of people linked by common moral 
values, political outlooks, and social norms — individuals 
selectively assess evidence in patterns that reflect their group 
identities. 
[Kahan, 2011]. 









Expect controversy and profound intuitive 
disagreement in areas of novelty and uncertainty.

Benefits vs Risks: Getting to WHY
Utility - both scientifically and socially

Lead with values, follow with facts

Use a narrative to create a coherent story

Expect it to take time

Listen without judgement





















– R o d  L i d d l e  ,  T h e  S p e c t a t o r

So, as we knew all along, chronic fatigue syndrome – or ME – is not a chronic 
illness at all.

The Oxford study suggests that what people suffering from ME need to do is 
quite simple: get out for a nice walk once in a while and maybe see a shrink. But 

I suppose the ME lobby will now turn its bizarre loathing on the university. 
Nothing will stop them believing it’s a virus, or caused by pollution, or a 

conspiracy on the part of the government and health professionals.



W h y ?
• “Researchers don’t p-hack in a vacuum - they (usually) don’t sit 

around smoking cigars contriving ways to gin up fake results and 
hoodwink the public. Rather, when they cut corners it’s partly 
because they are too confident in their theory.” (Bartlett, 2017)

• There are “true believers” who are unable to imagine that the 
results won’t support their theory.

• “The scientific establishment too frequently rewards dubious 
work and seems to prefer flashiness over rigor.” (Bartlett, 2017)





S o c i a l  a n d  I n f o r m a t i o n a l  
B i a s e s

• Social biases influence connectivity with others - similarity 
attraction bias (homophile)/in-group dynamics

• Informational biases influence the weight given to other 
points of view or contrary evidence/observations -
confirmation bias

“It is hard to attend to divergent ideas and even more so when 
they are delivered by those who are not in one’s in-group” (Bourke 
2016) 

“(I) followed a golden rule, namely, that whenever a published fact, a new 
observation or thought came across me, which was opposed to my general 
results, to make a memorandum of it without fail and at once; for I had found 
by experience that such facts and thoughts were far more apt to escape from 
the memory than favorable ones.”

– C H A R L E S  D A R W I N



O r g a n i z a t i o n a l  F i x e s

• Surface level diversity - group composition: race, 
gender, functional roles and educational disciplines

• Deep level diversity - combinations of mental 
frameworks for problem solving (process oriented, 
evidence oriented etc.…) 

• Mitigation of bias that pulls towards the status quo: 
mindfulness and conscious effort

• Inclusive leadership that models collaboration, and 
creates an environment that respects and values 
diversity (generation of ideas/identification of risks) 
(Bourke 2016)



C h a n g i n g  t h e  c u l t u r e  o f  a  r e s e a r c h  
e n t e r p r i s e

• Enhancing community between diverse people 
by providing opportunities for conversation and 
exchanges of ideas both formal and informal 

• Creating a culture that respectfully questions all 
assumptions and generalizations, whether 
biased or not. (Murray 2016)

• Absolute adherence to ensuring all members of a 
group feel comfortable questioning assumptions -
the anti-hierarchy. 


