
 

 
 
 
  

 

Simple Decision Support 
  
 
 
  

 



Decision Support Systems 

For Review see: 
Gorry and Scott Morton (1971) 
Shim et al. (2002) 
 

• Since 1960s 

• Computer systems designed to 

support complex decision making 

• Major successes (and failures) in: 

– Managerial  

– Clinical/Professional  

– Policy Level 

 

 

 

 

 

 

 

 

 

 

 

 

 



Defining Decision Support 

• Evolving Applications 

• A Defining Feature of Decision 

Support Programs: GOALS 

– Efficiency 

– Efficacy 

• Lots of ways to improve decision 

making… 



Power of Simplicity 

 



Organ Donation 

• In the US, about 10,000 

people per year die 

waiting for organ 

donations. 

• Despite millions spent on 

advertising 29% of 

Americans are donors. 

 

 



Organ Donation 

• In France (and many other 

EU countries) 99.9% of 

people are donors. 

• What’s the difference? 

 

 

 

 

 



Choice Architecture 
• In the US, the default is NOT to 

donate organs 

• In France, the default IS to 

donate organs    

• HEURISTIC: If you trust, then 

go with the default 

• “choice architectures” help 

people make better decisions 

• Nudged EVERYTHING! 

• From Retirement Plans  

• To Toilet Behavior… 

 



 



Behavioral Insights 

 



Science for Informed Decision Making 

• Choice Architecture isn’t 

primarily about: 

– Nudging 

– Tricking 

– Persuading 

– Framing 

• Supporting Skilled and 

Informed Decision Making 

– Reducing Errors 

– Improving Understanding 

 



Simple Tech: Checklists 

• Checklists save lives… 

• A study of 100 hospitals in Michigan 

• Adopted a 5 point checklist for placing 

central line IVs 

• Reduced patient deaths by 100/month   

• Saved $13,000,000/month  

• WHO estimates | New Surgical 

Checklist save about 500 people… 

• EVERY DAY 

 

 



 



 
 

What other simple factors 
promote skilled and successful  

decision making? 
 



Risk Literacy 
“…the ability to evaluate and understand risk” 

For reviews see  
Cokely et al. 2012, 2013, 2014, 2017 

Garcia-Retamero et al., 2013, 2014 
 Gigerenzer, 2012 



Simple Visual Aids 

 



INTERPRETING  
HOME HIV TEST RESULTS 



• Test Specificity is 99.8% 

• Test Sensitivity is 99.3% 

• If a random person gets a 

positive test result, what is the 

probability that they actually 

have HIV? 

• Nearly everyone answers this 

question wrong… unless… 

INTERPRETING  
HOME HIV TEST RESULTS 



Visual Aid  
HOME HIV TEST RESULTS 



 



 



 



2014 | WORST EBOLA OUTBREAK IN HISTORY 

 



September 29th, 2014 

 



 



Behavioral Intentions 

 



Policy Recommendations 



Simple Visual Aids 

• Particularly helpful among more 

vulnerable populations 

• Non-native English speaking 

immigrant samples  

• Older Adults 

• High risk patients 

• People with lower education levels 

• As effective as best nudges 

• As effective as leading 8 hour 

educational interventions  

For Reviews See: 

Garcia-Retamero & Cokely, 2013 

Garcia-Retamero & Cokely, 2017 
 



Simple Psychometric Assessments: 
Numeracy Tests 

• Practical understanding of mathematics 

• Numeracy is one of the strongest predictors of 
individual differences in Risk Literacy… 

 

 

For reviews see  
Cokely et al. 2009, 2012, 2014 
Peters et al. 2006, 2012 
Reyna, et al. 2009 

Numeracy Statistical 
Numeracy 



Measuring Numeracy 

• Which of the following numbers represents the 
biggest risk of getting a disease? 

• ___ 1 in 100, ___ 1 in 1000, ___ 1 in 10 

• 30% of Americans don’t get it right… 

 



Psychometrics: Item Response Theory 



Berlin Numeracy Components Test 



• Brief, Efficient Tests 

• Adaptive Tests 

– Hard/easier depending 
on responses of user 

• Takes < 2 minutes 

 

 

 

The Berlin Numeracy Test 
 



The Berlin Numeracy Test 
21 Studies (n = 5036) 

(Cokely et al., 2012) 

• Single best predictor of  

– Risk Literacy 

– General Decision Making Skill 

•  Doubled the predictive power of instruments predicting   

• Evaluating medical treatment risks 

• Interpreting forecasts 

• Evaluating non-numeric claims about consumer products  

• Predicted decisions independent of other general abilities 

– Fluid and Crystallized Intelligence  

– Attentional control & impulsivity 

 



Cognitive 
Process 
Models 

via 

Structural 
Equation 
Modeling 

 



Predicting Behavior 



A Model of  

Skilled & Expert Decision Making 
(Cokely et al., 2017) 

Risk Literacy 

Decision Aids 
Deliberation 

Confidence 

Comprehension 

Affect 

Decision 

Quality 

Warning 

Awareness 



Simple Decision Support 

• Measurement 

• Prediction 

• Personalization 

• Training 

• Outreach 
 



 



Since 2012  >  100,000 | 166 Countries 

 



RiskLiteracy.org Coalition 

 



Reverse Engineer Performance: 
Assess Decision Making Biases 



RiskLiteracy.org   
Adaptive Tutor 

• Intelligent Risk and Science Comprehension Tutor  

• Online Curriculum (e.g., K8-16 & beyond) 



 



• 1/3 of all deaths 

• MANY people 

ignore heart attacks 

• One numeracy 

question predicts 

risk of decision 

delay during ACS 

• 2-3 times greater 

risk of death or 

major morbidity 

Numeracy Predicts  
Heart Attack Risks 



 Numeracy IS a Vulnerability Index 
~ “Risk Reading Level” ~ 

 



Understandability Indices 
 According to the graph, TAMIFLU 

prevents flu infections for 92 out of 

100 people (92%)  

  There is an alternative medicine 

which competes with TAMIFLU. 

This medicine prevents infections 

for 22 out of 100 people.  Imagine 

you are trying to prevent the flu. 

Taking into account the information 

on the graph, which medicine 

would you prefer to take? 

(N = 422 residents of the United 

States, Amazon’s Mechanical 

Turk) 

 What was the maximum value 

represented on the y axis? 

Graph 
Liter 

Y-Axis 
Fixations 

Total 
Fixations 

Memory 

Perfor .342** .366**  .350** 

 

.556** 

 

Memor .463**  .412** .476** 



 



• What kinds of knowledge 

reduce risks and biases? 

• How do people prepare and 

how should they prepare?  

• What about other risk 

factors (e.g., age, lifestyle)  

• What kinds of information 

is most useful and why? 

• Do people actually get 

warning messages? 

Tornado Risk Literacy 



Subjective Warning Awareness 
1. I receive all important weather and hazard alerts issued in my area.  

2. I never miss important weather or hazard warnings issued for my area. 

3. I usually know about weather and hazard alerts as soon as they are issued. 

4. I sometimes miss important weather and hazard warnings.* 

 



0.186 

(0.022) 

Numeracy 

Hazard 

Knowledge 

Subjective 

Awareness 

Tornado 

Decision 

Vulnerability 0.048 

(0.022) 

0.057 

(0.022) 

0.156 

(0.022) 

Warning Awareness  
Vulnerability = Belief in Tornado Myths 



PREDICT & EXPLAIN  

BELIEF IN TORNADO MYTHS 

0.079 

(0.022) 

Education 

Hazard 

Knowledge 

Warning 

Knowledge 

Decreased 

Myth 

Beliefs 
Income 

Gender 

Numeracy 

Age 

0.133 

(0.022) 

0.103 

(0.021) 

0.209 

(0.021) 

0.076 (0.022) 



 

 
 

Simple Decision Support  
can have a big impact… 

  
 
  
 
 
  

 



 

 
 

Simple Decision Support  
can have a big impact… 

IF 
 
  
 
 
  

 



 

 
 

Simple Decision Support  
can have a big impact… 

IF 
1. Identify the decision we want to improve (and why) 

     

  
 
 
  

 



 

 
 

Simple Decision Support  
can have a big impact… 

IF 
1. Identify the decision you want to improve (and why) 

2. Assess User Needs, Capabilities, and Processes 

  
 
 
  

 



 

 
 

 
 

Thanks! 
 
  
 
 
  

 



 



 



Funding 



RiskLiteracy.org Coalition 

 


