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Background 

Numeracy 
 The ability to understand and work with 

numbers 

Low vs. High Numeracy 
 An individual’s level of understanding of 

numerical concepts 

 Measurement of someone's level of 
numeracy  



Background (cont.) 

Low numerate people will make poorer 
decisions than higher numerate people 

 Individuals level of numeracy can affect their 
judgment and decision making 

 



Purpose 

The purpose of this research is to identify: 

 Numeracy 

 Importance 

 Role in every day life 



Questions 

How does numeracy relate to decision-
making? 

Does numeracy relate to reaction times? 



Variables 

 Participant Variable 
(non-manipulated) 
 High vs. low numeracy 

 Independent Variables 
 Vary by study 

 Ex. Positive vs. 
negative frame 

 Ex. Frequency vs. 
percent 

 Dependent Variables 
 Choices and ratings in 

risk and decision 
making task 

 Reaction time 
(completion time per 
task) 



Methodology 

Replication 

 Numeracy and Decision Making 

 Peters et al. (2006) 

 Single sample 

Expanded numeracy measure 

MTURK survey 

 Payment of 20¢ (regardless of completion) 



Methodology (cont.) 

Numeracy measures 

 Lipkus Scale (11 questions) 

 Berlin Scale (4 questions) 

 Judgment and decision tasks 

 Attribute framing (correct vs. incorrect) 

 Risk representation 

 Affective information 

 Affect and Betting 

 



Lipkus Scale 

Ex. Chances of a disease  



Berlin Scale 

Ex. Rolling a die 



Expected Result 

 There will be an interaction between numeracy and 
the manipulations  

 High numerate participants responses will depend on 
their logical thinking (replicated results/interaction) 

 Low numerate participants responses will depend on 
affective information(replicated results/interaction) 

 High numerate people will answer faster(new results) 



Study 1-Attribute Framing 

Participants rated the performance of a 
students test grades 

Rating scale ran from “very poor” to “very 
good” 

Participants given the percent correct or 
incorrect of the students test score 



Study 1-Attribute Framing 
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Study 1: Attribute Framing 

Correct Frame
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Study 1: Attribute Framing 

Correct Frame

Incorrect Frame

Results: 
• High numerate participants rated the students’ grades significantly 

lower than did the low numerate people 
• Participants took longer to respond with the the incorrect frame 
• Interaction was not significant 
 



Study 2-Risk Representation 

Participants given a vignette of a mental 
health patient 

Participants were to rate the level of risk of 
the patient committing an act of violence 

Rating scale ran from “very low risk” to “very 
high risk” 

Participants given the level of risk as a 
percent or a frequency 



Vignette of Mental Health Patient 



Study 2-Risk Representation 

Results: 
• Reaction time for high numerate was higher (opposite of 

expectation) 
• Interaction was not  significant 
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Study 2: Risk Representation 

Frequency (10 out of
100)

Percentage (10%)
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Study 2: Risk Representation 

Frequency (10 out of
100)

Percentage (10%)



Study 3-Affective Information 

 Participants given two jars of jellybeans 

 Jar A 

 9 red jellybeans out of 100 

 Jar B 

 1 red jellybean out of 10 

 Participants chose which jar they believed had the higher 
chance of them picking a red jellybean 



Jar of Choice 



Study 3-Affective Information 
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Study 3: Affective 
Information 

Jar of Choice
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Study 3: Affective 
Information 

Jar of Choice

Results: 
• High numerate participants were more likely to choose the jar with 

fewer jelly beans (greater chance of winning) than were the low 
numerate participants 

• High numerate took longer to respond (opposite of expectation) 
• Interaction was not significant 



Study 4-Affect and Betting 
Loss vs. No Loss Bet 

 Participants given a small loss or no loss bet 

 No loss bet 

 7/36 chance to win $9 or 29/36 chance to win 
nothing 

 Small loss bet  

 7/36 chance to win $9 or 29/36 chance to lose $0.05 

 Participants rated the attractiveness of the bet on a 
scale from “0- not attractive at all” to “20-extremely 
attractive” 



Study 4-Affect and Betting 
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Study 4: Affect and Betting 

No Loss Bet

Small Loss Bet
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Study 4: Affect and Betting 

No Loss Bet

Small Loss Bet

Results: 
• High numerate we affected by affective information 
• Participants rated a bet involving a small potential loss as more 

attractive than a bet involving no chance of a loss 
• Reaction time was higher and more significant for high numerate 
• Replication of loss bet over no loss bet 



Conclusion 

The interactions were not there but the 
main affects were replicated 

 Using a the split halves and tertiary split 
did not come out correct 

 Data was evenly distributed 

 Distribution was not wide enough 

 Low numerate were not low enough 



Conclusion (cont.) 

 The response times were more significant for high 
numerate participants (opposite expectation) 

High numerate participants had more time 
thinking over the questions 

 Solutions 

 Continuous analysis 

 Younger participants 

 Lower education level 
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