
What To Believe: 

How to tell good science 

from bad. 





www.dailymail.co.uk/sciencetech/article-2361876/Fracking-lead-earthquake-
domino-effect-weakens-fault-lines-deep-earths-crust-scientists-claim.html 



http://www.dailymail.co.uk/sciencetech/article-2306643/Fracking-
causes-seismic-activity-jumping-ladder-study-concludes.html 





MMR vaccine and the media 





Data 101 



Step 1: Is it important? 

Do you care? 





Step 2: Know our 

biases 



Why our biases matter!! 



Randomness 

http://psych.cornell.edu/sites/default/files/Gilo.Vallone.Tversky.pdf 



Regression to the mean 



Regression to the mean 



Conformation bias 

http://psychsystems.net/lab/06_Westen_fmri.pdf 



Pictures of brains 

http://blog.ted.com/2012/12/18/spotting-neuro-fiction-a-guide-to-dissecting-overblown-neuroscience-headlines/ 

http://blog.ted.com/2012/12/18/spotting-neuro-fiction-a-guide-to-dissecting-overblown-neuroscience-headlines/


Pictures of brains 

www.sciencedirect.com/science/article/pii/S0010027707002053 





Step 3: What does the 

number actually 

mean? 



Is it a big number? 



Is it a big number? 



Is it a big number? 

0.00013% get mouth cancer 

per year in the USA 

Triple this: 0.00041% 



How does it compare? 

www.cdc.gov/heartdisease/facts.htm 



How does it compare? 

www.cdc.gov/heartdisease/facts.htm 

Over 16 times more people 

have a heart attack 

compared to getting mouth 

cancer 



Step 4: Who reported 

or produced the data? 



People trying to sell you 

something? 

www.hydroxatonetrial.com/sau3/ 



People trying to sell you 

something? 

www.hydroxatonetrial.com/sau3/ 

All the results are SELF-

REPORTED 



Campaigning 

organisations? Charities? 

http://www.theguardian.com/business/2014/jan/20/oxfam-85-richest-people-half-of-the-world 



Political Party? 
http://www.conservative.ca/?p=4349 



Journalist? 

www.dailymail.co.uk/news/article-1153583/Social-websites-harm-
childrens-brains-Chilling-warning-parents-neuroscientist.html 



Step 5: Is it a survey? 



It is very easy to manipulate surveys 



Self reporting 

www.foxnews.com/health/2014/03/04/eating-large-amounts-meat-cheese-may-be-as-deadly-as-
smoking-study-shows/ 



Make your own biased 

survey! 

• What method (and time?) would 

you contact people? 

• What questions would you ask? 

• How would you phase the 

question? 

• Anything else? 



Step 6: Is it peer 

reviewed? 





Step 7: Is it a 

randomized, 

controlled trial? 



Controls and Randomization 

www.thelancet.com/journals/lancet/article/PIIS0140-6736(72)90996-8/abstract 



Double blind study 



Step 8: Is it too 

simplistic? 



Things are really complicated!! 





Step 9:  Is it just a 

correlation?  

(Correlation DOES 

NOT mean 

causation!!) 



http://news.bbc.co.uk/2/hi/health/342256.stm 



Spot the covariates?  

(Other things that could 

affect the results apart from 

the thing reported) 



Step 10: Is it a meta-

analysis? 

(Study of studies) 



To get all heads only 16 goes 



To get all heads 1024 goes 



What is a meta-analysis? 



What is a meta-analysis? 



http://www.bbc.com/news/health-25861078 



Some reasons things may go 

wrong 
• Selling a product 

– Homeopathy 

– Big Phama 

– Newspapers 

– Cosmetics 

– Food 

• Research Funding 

• Graduate students and profs wanting to 

publish  “publish or perish” 



Recap: The 10-Step Guide 

Step 1:  Is it important? Do you care? 
Step 2:  Know our biases 
Step 3:  What does the number actually mean? 
Step 4:  Who reported or produced the data? 
Step 5:  Is it a survey? 
Step 6:  Is it peer reviewed? 
Step 7:  Is it a randomized, controlled trial? 
Step 8:  Is it too simplistic? 
Step 9:  Is it just a correlation? 
Step 10: Is it a meta-analysis (a study of studies)? 


