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•  People prefer explanations for psychological phenomena that contain logically irrelevant neuroscience information (Weisberg et al., 
2008; see also Fernandez-Duque et al., 2015; Rhodes et al., 2014; Weisberg et al., 2015). 

•  A recent study found that this was part of a general preference for explanations that refer to a more fundamental field of science 
(e.g., explanations of biological phenomena that reference chemical processes; Hopkins, Weisberg, & Taylor, 2016). 

•  Does advanced training in science protect against the allure of reductive information?  
•  What is the effect of advanced training in philosophy, a discipline focused on analyzing arguments and 

explanations? 

Error bars are 95% confidence intervals

Participants 
•  N = 564 (253 men, 297 women, 14 unreported); Mean age = 30.5 years (Range: 20-78) 
•  Participants were recruited from the following fields: Physics (n = 83), Chemistry (n = 

80), Biology (n = 80), Neuroscience (n = 81), Psychology (n = 81), Sociology/Political 
Science (n = 80), and Philosophy (n = 79) 

Method

Morphine is an effective pain medication because it mimics the body’s natural pain relief mechanism. In response to a painful 
stimulus, the body releases endorphins. Endorphins bind to neurons in the brain, causing dopamine to be released. Increased 
dopamine in the brain reduces the feeling of pain. Morphine can also bind to endorphin receptors and cause the release of dopamine. 
Although morphine is very effective, it is also highly addictive. 
Why is morphine addictive? 

Good Bad
Non-reductive Morphine is addictive because prolonged use decreases 

the sensitivity of the endorphin receptors in the brain. 
Thus, the body’s own endorphins become less effective, 
and the user experiences painful withdrawal symptoms. 
Because the receptors become less sensitive to the drug, 
over time the user requires larger doses to achieve the 
same effects. 

Prolonged used of morphine leads to changes in the 
endorphin receptors in the brain. Users will generally 
experience cravings for more of the drug. When a person 
stops taking it, they often experience painful withdrawal 
symptoms. Such symptoms can last for up to 72 hours 
and include aching muscles, anxiety, and insomnia. 

Reductive Morphine is addictive because prolonged use changes 
the protein structure of the endorphin receptors, 
decreasing their sensitivity. Thus, the body’s own 
endorphins become less effective, and the user 
experiences painful withdrawal symptoms. Because the 
receptors become less sensitive to the drug, over time the 
user requires larger doses to achieve the same effects. 

Prolonged used of morphine changes the protein 
structure of the endorphin receptors in the brain. 
Users will generally experience cravings for more of the 
drug. When a person stops taking it, they often 
experience painful withdrawal symptoms. Such 
symptoms can last for up to 72 hours and include aching 
muscles, anxiety, and insomnia. 
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Procedure 
•  Participants read a description of a scientific 

phenomenon accompanied by an 
explanation. They rated the quality of the 
explanation on a scale from -3 (very poor) to 
3 (very good). 

•  Each participant rated 12 explanations, 
2 per science. 

Example phenomenon and explanations (neuroscience) 
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Phenomenon Field

Philosophers (n = 79) Non-reductive/Good
Reductive/Good
Non-reductive/Bad
Reductive/Bad

• Significant main effect of 
Quality:  
β = 2.44, 95% CI[2.19, 2.64] 

• No significant main effect of 
Explanation Level:  
β = -0.06, 95% CI[-0.39, 0.26] 

• No significant Quality x 
Explanation Level interaction:  
β = -0.04, 95% CI[-0.45, 0.36]  

Conclusions
•  Advanced training in science does moderate the reductive allure effect: Individuals with graduate education in science were less 

affected by reductive information than novice participants in past studies. 
•  However, they still rated bad explanations more highly when they contained logically irrelevant reductive information. 
•  In contrast, individuals with graduate training in philosophy were not affected by the presence of reductive information. 
•  This suggests that domain-general training in logic may be more effective at reducing the reductive allure bias than domain-specific 

training in scientific content.	  
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Phenomenon Field

Scientists (n = 485) Non-reductive/Good
Reductive/Good
Non-reductive/Bad
Reductive/Bad

• Significant main effect of 
Quality:  
β = 2.18, 95% CI[1.90, 2.46] 

• No significant main effect of 
Explanation Level:  
β = 0.06, 95% CI[-0.05, 0.19] 

• Significant Quality x 
Explanation Level interaction: 
β = -0.23, 95% CI[-0.40, -0.07] 

p < .10

Comparing the two samples: 
•  A Quality x Condition x Sample regression revealed a significant main effect of 

sample (β = -0.37, 95% CI[-0.53, -0.19]) and a significant Sample x Quality 
interaction (β = 0.27, 95% CI[0.06, 0.48]). 
•  Philosophers gave lower ratings on average than scientists. 
•  The difference was larger for bad explanations than for good explanations. -‐3	  
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