
How Science is Different from Other Jobs:
Responsibility to Public

Natasha Kirienko

BioSciences, Rice University

08/08/23



How Bad are Americans at Science?



How Bad are Americans at Science?



How Bad are Americans at Science?



How Bad are Americans at Science?



How Bad are Americans at Science?



Not as bad as you think…



And Americans are Interested In Science



But…

• In 2006, 41% of survey respondents expressed confidence in 
academia; by 2014, that number was 14%

• From 2009-2015, public belief that science makes life more difficult 
increased by 50%

• From 2013-2017, the proportion of respondents who, “do not trust 
scientists at all” has increased by 50%

Why is confidence in science receding?



Although There Is a Lot of Funding for Science…



Science is Expensive

New drug? $500M-$2B 
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Science is Expensive

International Space 
Station? 

$150B



But why is confidence in science receding?



The Flat Earth Society is…incredible

• Modern Flat Earth beliefs originated in the 1890s.

• Brief moment of popularity, but quickly disappeared.

• Reimagined in mid-1950s, but same pattern formed.

• In 2004, something strange happened:
• A small group of Flat Earthers started a website and a blog.

• Like minds have gathered and developed a YouTube channel, a Facebook, etc.

• They are now doing experiments that sometimes involve shooting themselves 
several thousand feet into the sky to “prove that the world is flat”.

• Popularity has been surging for the last 15 years.

• They manage to believe this in the face of incredible proof.



And It Isn’t Just Them!
Popular Products in the “Marketplace of Ideas”

• CIA created HIV

• Fluoridated water allows mind control

• NASA faked landing on the Moon

• Antivaxxers (including those who had this position prior to 2020)

• It goes on and on…



It’s the Internet

• The Internet contains more 
information than any of us 
could ever hope to learn.

• Probably the greatest 
learning tool we’ve ever 
had, other than writing itself



It’s the Internet

“These are dangerous times. Never 
have so many people had access to 
so much knowledge, and yet been 
so resistant to learning anything.”

-- Tom Nichols, The Death of Expertise



It’s the Internet

• The Internet contains more 
information than any of us 
could ever hope to learn.

• Probably the greatest 
learning tool we’ve ever 
had, other than writing itself

• Too often, people don’t use 
the Internet to learn.

• Instead…



People are Terrible 
At Telling Truths from Falsehoods
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(Abraham Lincoln)
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Repetition Builds Confidence

• Who’s seen this image?
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• Ever licked a lollipop?
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• Who’s seen this image?

• Ever licked a lollipop?

• After you did that test, did you 
believe it anyway?
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• Who’s seen this image?

• Ever licked a lollipop?

• After you did that test, did you 
believe it anyway?

Repetition Builds Confidence



So why did anyone believe it?

• Because you saw it in a textbook in elementary school

• Originally came from a mistranslation (by Edwin G. Boring) 
from a German medical text

• The ascribed regions have a slight difference in sensitivity, but

Repetition Builds Confidence



Do Carrots Improve Eye-Sight? –
or Government Conspiracy Case

https://www.youtube.com/watch?v=ejN2RIV01x0&t=133s

https://www.youtube.com/watch?v=tPHmDZq9YRE&t=226s



https://www.youtube.com/watch?v=tPHmDZq9YRE&t=226s





provitamin A foods
(beta-carotene)

vitamin A foods
(retinol)

vs



The Internet is Good
At Spreading Bad Information

• People learn just a little bit.

• Summit “Mt. Stupid”



I Know Everything…About Everything: 
The Dunning-Kruger Effect



The Internet is Good
At Spreading Bad Information

• People learn just a little bit.

• Summiting “Mt. Stupid”

• Echo chamber keeps them there

• Confidence remains high, 
knowledge remains low

• The Internet works in anecdote, 
rumor, and misinformation.



What’s Causing Our Ignorance

• People are exposed to more information than any previous 
period in history

• They’re also being exposed to loads of garbage

• Simultaneously, the value of expertise is being undermined by: 
• media (misguided attempts at fairness) 

• media  

• purveyors of bad ideas



What About Scientists? 
Are WE Part of the Problem?



The Wakefield Scam

• Published in 1998, Wakefield linked MMR 
vaccine with autism.

• Later investigation revealed that Wakefield:
• Obtained blood from patients without 

informed consent

• Performed unauthorized medical treatments as 
part of the research protocol

• Had a conflict of interest
• Had his own vaccine that he wanted to market

• Did NOT have a large unbiased cohort

• Published in 1998, Wakefield linked MMR 
vaccine with autism.



Summary

Onset of behavioural symptoms was associated, by the parents, with 

measles, mumps, and rubella vaccination in eight of the 12 children, with 

measles infection in one child, and otitis media in another. All 12 children had 

intestinal abnormalities, ranging from lymphoid nodular hyperplasia to 

aphthoid ulceration. Histology showed patchy chronic inflammation in the 

colon in 11 children and reactive ileal lymphoid hyperplasia in seven, but no 

granulomas. Behavioural disorders included autism (nine), disintegrative 

psychosis (one), and possible postviral or vaccinal encephalitis (two). 

Introduction

We saw several children who, after a period 

of apparent normality, lost acquired skills, 

including communication.



Even Then, Media (and the Internet) Played a Role



Side Note: RetractionWatch is great…



# of PubMed articles on 

Mediterranean Diet & 

Cardiovascular Disease:

3,315



Side Note: RetractionWatch is great…



A recent, high-profile example…

• https://www.science.org/content/article/potential-fabrication-
research-images-threatens-key-theory-alzheimers-disease

https://www.science.org/content/article/potential-fabrication-research-images-threatens-
key-theory-alzheimers-disease





The Controversy

• NIH has invested > $10M in supporting research arguing that 
a particular version of Aβ peptide is responsible for 
Alzheimers. This led to the development of a drug that was 
seeking FDA approval. 

• However, two prominent neuroscientists suspected that the 
data supporting this application were problematic, recruited 
a legal team and other experts to poke holes in this data and 
file a complaint with the FDA. 



What Happened?

Overall, 10 papers by Lesne are tagged on PubPeer for image manipulation.

(https://pubpeer.org/search?q=Sylvain+Lesne)



It’s More Complicated…

• The scientists originating the complaint with the FDA have 
shorted the stock of the company trying to market the drug. 
I.e., they stand to make a LOT of money if the drug fails.

• This is only one version of the Aβ peptide that is thought to 
cause Alzheimers’ Disease 



The Resveratrol-Sirtuin Controversy

• “Supports antioxidant health”

• “Healthy aging support”

• “Support cardiovascular 
health”

• “Promotes healthy immune 
function”

• “May support healthy brain 
function”

• “Promotes healthy DNA”



The Resveratrol-Sirtuin Controversy

• Back in 2003, a Harvard study argued that resveratrol (an ingredient 
in grape skins) activated sirtuins.
• This was suggested to slow aging, reduce heart disease and diabetes, etc.

• The press eagerly reported it, red wine drinkers rejoiced.

• In 2005, two other groups published that the effect was an artifact 
and didn’t happen in vivo

• In 2008, GlaxoSmithKline bought the intellectual property, developing 
resveratrol as an activator of sirtuins for almost $750M

• Since then, Pfizer and Amgen have also questioned the effects of 
resveratrol on sirtuins, some scientists argue that sirtuins aren’t that 
involved in aging, etc.



What a Scientific Controversy Looks Like

• “Here we re-examined the reported effects of sirtuin overexpression on 
ageing and found that standardization of genetic background and the use of 
appropriate controls abolished the apparent effects in both C. elegans and 
Drosophila. 

These findings underscore the importance of controlling for genetic 
background and for the mutagenic effects of transgene insertions in studies 
of genetic effects on lifespan.”



Do Sirtuins Affect Lifespan?

• Probably. But not by as much as people originally thought 

Maybe 5-10%, instead of 50%

• Media is less likely to report these kinds of studies, which is why you 
don’t hear as much about them. 

• There are HUNDREDS of things that extend lifespan in controlled 
conditions, but most of them never make the news.

• Not even because the media is bad 
4% increase in lifespan is a boring news story.



• Well…

What About Scientists? 
Are WE Part of the Problem?



Bad Ideas from Scientists
• Eugenics

• The Bell Curve
• Purports that race predicts intelligence

• “Skin color predicts IQ”
Joe Somebody

vs

• “Skin color predicts IQ”
James Watson (famous geneticist, 

co-discoverer of the structure of DNA)

• Hahneman and homeopathy

• etc.



• Well…generally no.

BUT, 

• Science is hard 
• It must be done carefully to avoid mistakes

• It must be repeated, in different labs and with different methods

• A scientific opinion =/= scientific consensus

What About Scientists? 
Are WE Part of the Problem?



• Well…generally no.

BUT, 

• Science is dynamic
• Mistakes must be acknowledged as part of science

• The public needs to understand the limited importance of a single study

What About Scientists? 
Are WE Part of the Problem?



5G Technology and induction of coronavirus in skin cells

FIY, 10! = 3.63*10^6
40! = 8.32*10^81
720! = my Excel crashed…

Fig. 2. Waves in 5G technology pass the cell 
membranes and contribute to gene expressions



• Obviously this is not ideal.

• But, there are a lot of explanations   

70% of Studies Cannot Be Replicated

• Some data are fake

• Studies don’t always have 
sufficient material/details to 
replicate

• But people try!

• There are unaccounted for 
differences in experimental 
materials  

• The p-value problem

• p < 0.05 means 5% are 
guaranteed to be wrong

• Scientific experiments are 
getting a lot more complicated



Law of Information Dynamics

• 2nd Law of Thermodynamics: Disorder in a system will tend toward 
increase without the input of energy from outside.
• Note: Adding energy can push either system toward its natural state more 

quickly.

•A system will tend toward disinformation unless 
energy directs it toward scientific consensus.



Prevalence of questionable research practices, research misconduct and 

their potential explanatory factors: A survey among academic researchers 

in The Netherlands

Gopalakrishna et al., . PLoS ONE 17(2): e0263023

QRP – questionable research practices  Scores: 1 to 7;  1 = never; 7 = always



Group Discussion #1

• You’re running a research lab. Your star student comes to you and 
tells you that their latest mouse study has found a way to double 
mouse lifespan. Later, another student privately approaches you to 
tell you that they have suspicions about the lifespan data. What do 
you do?



Group Discussion #2

• You’re at your wits end. A competitor requested the mouse strain 
from your latest blockbuster paper that demonstrated a cure for a 
specific type of cancer. Naturally, you provided them the strain. Six 
months later, they publish the opposite results and put out  a news 
release saying that your data are flawed. Worse, you had a licensing 
agreement with a pharmaceutical company to begin preparing the 
long journey to bringing your treatment to the clinic. What do you do 
about your competitor’s results?


