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Why did you seek out a career in 
scientific research? 

Imagine you’re answering this question to an eager 
12-year-old. How do you answer? 

 
• Joy of discovery 
• Wonder and awe at the natural world 
• Love of learning 
• Creativity and invention 
• Helping people through science & technology 
• It matches my strengths – I can make a 

difference! 



Why did you seek out a career in 
scientific research? 

• Fame! 
• Money! 
• Self promotion! 
• Because the goals are 

self-centered, the 
means are up for 
grabs:  
– Mercenary 

 



Ethics and Motivation 

• Being motivated by something beyond 
yourself implies an ethic – There is a good (or 
something fundamentally right) to be 
pursued 

• Mercenary – “primarily concerned with 
making money at the expense of ethics.” 
Ethical obligations never rise above self 
promotion.  
– Everything becomes a means to the end of self 
– Ex: Marrying someone for their money 



Ethical Researcher Mercenary 
 
Motivation 
 

 
Develop new & helpful 
technology for humanity 
 

 
Fame! 
Money! 

 
Circumstances 
 

 
Should I misrepresent my data to make it more 
interesting and compelling? 
 

 
Decision 

 
Of course not – that 
would defeat the point of 
advancing science and 
technology 
 

 
Self promotion at all 
costs. 



Our focus today: Unethical behavior in published 
scientific research and why it happens 
 - Plagiarism 
 - Data manipulation 
 - Image manipulation 



Case #1: Busted by twitter…. 

Behnia, “Polarized light boosts valleytronics” Nature Nanotechnology 2012 
"Electrons travel through a crystal as waves, which are described by a 
momentum (which is a continuous variable) and a spin (which is a discrete 
index). It is possible for a crystal to have two or more crystal axes that differ in 
their orientation, but are otherwise identical: such axes can support electron 
waves that are also identical apart from their direction (or, more precisely, 
their momentum).“ 

 
Nebel, “Valleytronics: Electrons dance in diamond," Nature Materials 2013 
"Electrons travel through a crystal as waves, which are described by a 
momentum (which is a continuous variable) and a spin (which is a discrete 
index). It is possible for a crystal to have two or more crystal axes that differ in 
their orientation, but are otherwise identical: such axes can support electron 
waves that are also identical apart from their direction (or, more precisely, 
their momentum)." 



Case #2: Busted by Reddit…. 



Leonard Pease lab, University of Utah 

 





Leonard Pease lab, University of Utah 

• Pease also “informed [Chemistry Blog] that 
legal action might be pursued by the 
University of Utah if [he] published this story.” 

• “Currently the majority of allegations of 
research misconduct in general are due to 
manipulated images”  
– Jeffrey Botkins, associate VPR, U of Utah 



 

Case #3: Proofread the Supporting Information 



Well-meaning Researcher 
 
Motivation 
 

 
Develop new & helpful technology for 
humanity 
 

 
Circumstances 
 

 
Get accepted into graduate program! Get 
papers! Get Ph.D.! Get tenure!  
 

 
Decision 

 
Cut corners? Fudge data? Manipulate 
images? Maybe I won’t get caught? 
 



Unethical behavior is like the World’s Worst Casino! 

The risk outweighs the reward 

75% Chance of winning! 



What kind of unethical behavior are 
we concerned about?  

• Plagiarism 
• Doctoring images 
• The “1 out of 100” effect in microscopy 

images – omitting the ones that don’t help 
your case 
– SI can help! 

• Unrealistic precision 
• Reporting unrepeatable results 



But what about those original 
motivations? 

• Promoting discovery of the natural world 
through science 

• Helping people through science & technology 
 
 



But what about those original 
motivations? 

• Promoting discovery of the natural world 
through science 

• Helping people through science & technology 
 
 
Spreading inaccuracy for the sake of self 
promotion delays and harms the scientific 
process. 



Does the system bear any 
responsibility? 

• Co-authors failing to check their colleagues 
• PI putting pressure on graduate students, 

postdocs to produce 
• Lack of insistence on proper lab notebook 

keeping; repeatability; transparency in 
methods 

• Poor peer review 
• Incentivizing the behavior 

 





“To get tenure, funding, and maintain their prestigious positions, 
researchers are under constant pressure to publish their results in the best 
journals. Those journals want only important, interesting findings, which 
means that researchers have every motivation to find crazy cool things…” 



Case #4: The Columbia Case 

• Bengu Sezen 
• Ph.D. Chemistry, Columbia University, 2005 

• (then Ph.D. Biology, Heidelberg) 
• Advisor: Dalibor Sames 



“Columbia University has moved to revoke her 
Ph.D.” 

Case #4: The Columbia Case 



Effects on others 

• Other students couldn’t reproduce her results 
• They complained to the advisor 
• Sting operation: Her reactions only worked for 

others if she knew they were trying to duplicate 
her work 

Her reaction tries to produce C: 
 A + B  C 
 
 D + B  C? 

 



Effects on others 

“Worse, the reports document the toll on other 
young colleagues of Sezen’s: ‘Members 
…expended considerable time attempting to 
reproduce Respondent’s results. The Committee 
found that the wasted time and effort, and the 
onus of not being able to reproduce the work, 
had a severe negative impact on the graduate 
careers of three (3) of those students, two of 
whom….were asked to leave the [group] and 
one of whom decided to leave after her second 
year.’” 



The Role of the PI 

“However, the evidence from the investigations 
of Bengü Sezen make it clear that [PI] Dalibor 
Sames had a problem on this front. In particular, 
at least three other trainees in the Sames lab 
brought their concerns about Sezen’s work (and 
their inability to reproduce it) to Sames. Rather 
than take these concerns seriously, however, 
Sames dismissed two of these trainees from his 
research group.” 





Case #5: Plastic Fantastic 

• Jan Hendrik Schön 
• Born 1970 
• Ph.D. Physics, Konstanz, Germany, 1997 
• Postdoc Bell Labs 



Bell Labs 

• Fax 
• Transistor 
• Laser 
• Photovoltaic solar cells 
• UNIX 
• C and C++ programming languages 
• Wireless LAN 
• 7 Nobel prizes 



Jan Hendrik Schön’s work 
• Focus: Crystalline organic materials  

– Field Effect Transistor behavior 
– Key issue: Aluminum oxide coating 

• Done at Konstanz, not Bell Labs 

– First organic electrical laser 
– First-ever light-emitting transistor 
– Implications for beating Moore’s Law 



Jan Hendrik Schön’s productivity 

• 16 papers in Science and Nature in 2000-2001 
• For 2001, he was listed as a co-author on a 

new publication every 8 days on average 



Jan Hendrik Schön’s problems 

• Tons of honors, tons of citations but ….Data couldn’t 
be experimentally duplicated 

• Seemed he was trying to prove one thing but 
instead proved another; data kept defying theory 

• Symmetric bell curve?! (“Messy data keeping!”) 



 

http://news.sciencemag.org/2002/05/pioneering-physics-studies-under-suspicion 



Loo Willett Sohn 

McEuen Schön 





 

http://news.sciencemag.org/2002/05/pioneering-physics-studies-under-suspicion 





Investigation and Fallout 
• Bell Lab committee: Schön showed “a reckless disregard 

for the sanctity of data in the value system of science.” 
• Withdrawn – 9 papers from Science, 6 from Physical Review 

journals, 4 from Applied Physics Letters, 2 from Advanced 
Materials, 7 from Nature 

• Concerns about 8 more.  
• Where is he now? 
• Despite the retractions, his papers are still cited even today. 
• Millions of dollars wasted unsuccessfully trying to 

duplicate his methods and results 
– Ruined others’ postdocs and graduate careers 



 



So what do we make of Schön?  

 



 Psychopath 
 
Motivation 
 

 
????? 

 
Circumstances 
 

 
Opportunity to make a splash 
 

 
Decision 
 

 
Unethical decisions everywhere, with no 
regard for the future or for others 
 



 Schön 
 
Motivation 
 

 
Wants authority figures to think well of him 

 
Circumstances 
 

 
Hears authority figures express interest in 
certain theories and phenomena 
 

 
Decision 
 

 
Makes up data that matches/confirms what 
the authority figures want to hear 
 



Why did you seek out a career in 
scientific research? 

• To satisfy expectations of authority figures 
• So that other people will think that I am smart 
• I want to be good at something 
• To have a foundation for my sense of worth 

and identity 
• Applause 



You 

 
Motivation 
 

 
Develop new & helpful technology for 
humanity 
Gain respect, applause from others 
 

 
Circumstances 
 

 
Should I misrepresent my data to 
make it more interesting and 
compelling? 
 

 
Decision 

 
Whatever it takes to make others 
(especially authority figures) think well 
of me 
 



Points to take home 

• Every one of us struggles with the mercenary 
mindset.  
– Mentally identify it and call it out! 
– Recognize how this mindset betrays science 

• Don’t confuse symptoms of success for actual 
success 
– Mercenary mindset pursues only the symptoms, 

trying to “play the game” well 

 



Points to take home 

• Don’t use scholarly achievement primarily as a 
means to gain the approval of other people  
– Others can tell; it will undermine the contributions 

of your work and push toward unethical behavior 

 
• Identify hollow rationalizations for unethical 

behavior 



Points to take home 

• Be careful of what you praise 
– What do you daydream about? The science itself? 

The discoveries? Or the accolades that accompany 
them. 

• If you find you love the accolades more than 
the science, then rediscover those original 
motivations… 



1831 

1814 

FARADAY MUSEUM, LONDON 



 



 



Understanding our place in scientific 
history 

• We are technologically advanced only because 
of the men and women who came before us. 

• We are not smarter than them; we have 
opportunities to delve deeper because of the 
foundation they left for us.  

• Our mercenary motivations (and 
rationalization) for unethical conduct seem 
small and foolish in light of the history of 
science  



Parting thoughts 

• We all struggle with a combination of excellent 
motivations and mercenary motivations. 

• Mercenary motivations 
– no basis for ethical decisions 
– produce poor researchers 
– give no ultimate satisfaction 

• Humility is the foundation for ethical researchers 
– You are a little player in the grand scheme of science 

that has found so much truth and done so much good 
for humanity 

– It is a privilege that you get to be a researcher in 2014 
 



 

! 
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