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The Conduct of  Science in the Information Age 

Increasingly powerful scientific research instruments are becoming more available to scientists through an  
evolving cyber-infrastructure, making data creation and dissemination faster and easier. But as new engines of 
knowledge expand the range of research possibilities, they also open new avenues for publishing raw data    
prematurely, and they make it easier to share misinformation before it can be corrected. 

Such access has increased “the temptation to do some not nice things,” said Katherine Kantardjieff, founding 
dean of the new College of Science and Mathematics at California State University San Marcos. 

Kantardjieff led a discussion of “The Conduct of Science in the Information Age”  
at a February 1 forum at the Reuben H. Fleet Science Center. Hers was the sixth 
presentation in the 2011-2012 “Exploring Ethics Henrietta Lacks” series. 

Using her own field, x-ray crystallography, to illustrate some of the new pitfalls in 
cyber-based research, Kantardjieff noted that most crystallography databases are re-
quired to be open to the public as a condition of government grant support.  But 
“80 percent of the database users are not crystallographers,” she added. Such “naïve 
users need help to use the tools ethically and appropriately.” 

As computer graphics become more sophisticated, it’s easier to construct a model    
image of a protein molecule using atomic coordinates established by x-ray crystallog-
raphy from an instrument anywhere in the world.  Such universal access to computer 
power and databases widens the possibility of creating inaccurate models. 

Then, because “sexy science sells,” Kantardjieff said, popular and social media put 
more pressure on scientists “to do the real hot science,” This can lead to premature 

publication in scientific journals, which traditionally are reluctant to print retractions. 

As with the HeLa cell line, the open question of who owns the data on public databases has increased the      
likelihood that digital technology will be used to mix and manipulate research products, and this has led to both 
innocent misinterpretation and outright deception.   

“Digital forensics is a growing field,” Kantardjieff said, and she cited several  
examples of recently published   papers that journals had to retract.  In one    
high-profile case, falsified data made it into the Protein Data Bank at Rutgers      
University and may have been unwittingly used by honest scientists in their   
own studies.  The researchers who faked the data could end up going to jail. 

 “Where does this leave publications that have cited this work?” she asked. “Or 
the degrees granted based on this work? We don’t have guidelines for this yet.”  

Like the emergence of HeLa cells, web-based research has opened new doors of discovery, but it also has      
created fertile ground for the emergence of new problems and dilemmas. 

In the question and answer period, Kantardjieff said the recent journal retractions were “just the tip of the ice-
berg,” and she suspects the extent of the problem goes much deeper. When a member of the audience asked 
whether incentives could be created to encourage more whistleblowing in science labs, Kantardjieff responded, 
“There seems to be a relaxation of resistance to coming forward.” 

The peer review process remains the most effective tool for detecting scientific sloppiness or deception before 
an article makes it into print.  But Kantardjieff reported that, as co-editor of the Journal of Applied Crystallog-
raphy, she has found it increasingly harder to recruit peer reviewers, who are not compensated for their time and 
effort.  Often, Kantardjieff said, she has to send out eight to ten requests to line up three or four reviewers. 
“There’s not a shortage, but the willingness has dropped dramatically,” she declared.  
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