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You are now “scientists.” 

Science requires its practitioners to be:

Honest—do not fabricate, misrepresent, manipulate, or destroy data.

Careful—apply rigorous standards.

Skeptical—don’t want to believe so much in some result that you lose your 
objectivity and critical thinking.

Open—share data, methods, theories, equipment; allow others to see your work; 
be open to criticism.

Generous—give credit to others; do not plagiarize others’ work; help others.

Socially responsible—anticipate the consequences of research; prevent harm to the 
public and promote social welfare.
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Science, if it is allowed to function as it should, is self correcting.  That’s why 
honesty and openness are essential.

Sometimes there’s a thin line between honest error and misconduct, just as there is 
a line between being bold and being reckless.  Ethical issues are often decided “on 
the margins.” 

1/23/2024

3

Ethics for Young Scientists and Engineers
Celia M. Elliott

© 2024 The Board of Trustees of the University of Illinois
All rights reserved. 



In May 2002, a Bell Labs postdoc, Hendrik Schön, was accused of fabricating, 
manipulating, and destroying data from a number of experiments that had been 
published in leading scientific journals, including  PRL, Science, and Nature.  The 
scandal shook physics to its foundations.
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The Schön case followed shortly after Victor Ninov was fired from LBL for fraud after 
analysis showed that he had fabricated data used to claim the creation of Element 118, 
and may have altered original data involved in the discovery of Elements 111 and 112.  
That Ninov case did not create the widespread consternation that the Schön case did, 
because it was believed to be the misconduct of one misguided individual.  But the Schön
episode involved so many co-authors, so many prestigious journals, so many reviewers, 
and had gone on for so long that it was much more shocking.



In all, between 31 Oct 2002 and  2 May 2003, Science withdrew 9 Schön papers,  PRL
withdrew 6 papers, Appl. Phys. Lett. withdrew  4 papers, Adv. Materials withdrew 2 
papers, and Nature withdrew 7 papers.  Retraction notices by Appl. Phys. Lett. raised  
concerns about an additional 7 papers  by Schön, and Adv. Materials issued a 
retraction notice about an additional Schön paper, in addition to the ones that were 
formally withdrawn.

1/23/2024

6

Ethics for Young Scientists and Engineers
Celia M. Elliott

© 2024 The Board of Trustees of the University of Illinois
All rights reserved. 



The aftermath: In 2004,  the University of Konstanz revoked Schön’s PhD based on 
a state law that allows degrees to be revoked if the degree holder is found to be 
“unworthy.” Schön sued the university, and in 2010, a court ruled in his favor.  The 
University appealed, and in September 2011, the Administrative Court of Baden–
Württemberg in Mannheim ruled that the University was correct in revoking 
Schön’s degree.  The German Federal Administrative Court  (equivalent to the US 
Supreme court) upheld the state court’s decision on 13 July 2015. 

For more on the Schön subject: 
http://nanoscale.blogspot.com/2007/01/internet-memory-hole-and-jan-
hendrik.html.  Do you agree with Professor Natelson?  Does Alcatel-Lucent have 
any obligation to keep the Beasley Commission Report posted publicly? 
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Meticulous recordkeeping is a critical component of doing science. Increasingly, 
research groups are using electronic notebooks and digital archiving of 
experimental data. 

Find out how data are to be recorded and archived NOW. 
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The National Science Foundation is required by statute to make semiannual reports to Congress on its 
activities, including its investigations of fraud and misuse of funds, and it has to power to enforce civil 
and criminal penalties on scientists who commit research misconduct. 
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NIH makes similar investigations and prosecutions, and unlike NSF, NIH names wrongdoers publicly. 
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Human relationships—science is a social, collaborative endeavor.   Friction and 
conflicts are inevitable.
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Credit should always be given for others’ work—in references, acknowledgments, 
and authorship.

13

1/23/2024

13

Ethics for Young Scientists and Engineers
Celia M. Elliott

© 2024 The Board of Trustees of the University of Illinois
All rights reserved. 



1/23/2024

14

Ethics for Young Scientists and Engineers
Celia M. Elliott

© 2024 The Board of Trustees of the University of Illinois
All rights reserved. 



1/23/2024

15

Ethics for Young Scientists and Engineers
Celia M. Elliott

© 2024 The Board of Trustees of the University of Illinois
All rights reserved. 



1/23/2024

16

Ethics for Young Scientists and Engineers
Celia M. Elliott

© 2024 The Board of Trustees of the University of Illinois
All rights reserved. 



1/23/2024

17

Ethics for Young Scientists and Engineers
Celia M. Elliott

© 2024 The Board of Trustees of the University of Illinois
All rights reserved. 



When to cite?
Is the fact readily available from numerous sources (textbooks) and generally 
known to the public? (no citation needed)
Is the idea or fact a result of unique individual research? (must cite)
If I change the words, do I still have to cite the source?  YES!
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Data selection or treatment is okay, 

1) as long as it is disclosed.

2) as long as the original data are kept permanently and made available to other 
researchers.

Ideally, decide before you do the experiment what your criteria are for rejecting  
data, so any data selection is results-neutral.
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Research results should be recorded and permanently maintained to allow for 
analysis and review.

Data should be immediately available to supervisors and collaborators.

After publication, original data records must be maintained completely and 
made available to other scientists.

Collaborations must have a mechanism to respond to questions about the joint 
work and share information with other scientists.

Falsification or fabrication of data is an egregious breach of ethical conduct.

Selective reporting of data with the intent to mislead or deceive is an egregious 
breach of ethical conduct.
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Scientific Ethics: Issues and Case Studies, 
Celia M. Elliott
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Being an ethical scientist goes beyond “don’t cheat” and “don’t make things up.”

Represent yourself as an expert only in your field of competence and only to the 
extent that your formal qualifications, credentials, and relevant experience allow.

A variety of activities and relationships in science may lead to conflicts
Financial support of research
Adviser/student, collegial, and collaborative relationships
Competitive relationships

Always disclose sources of funding

Science is a social, collaborative effort; it’s not all about YOU.

Every scientist has an ethical obligation to disclose scientific 
misconduct. 

That said, you also have an obligation to promote a supportive, collegial, 
cooperative environment. Don’t make an accusation until you have all the facts and 
have considered all options.  Talk the situation over with someone you trust and 
who can give you objective advice. 

1/23/2024

36

Ethics for Young Scientists and Engineers
Celia M. Elliott

© 2024 The Board of Trustees of the University of Illinois
All rights reserved. 



37

Ethics for Young Scientists and Engineers
Celia M. Elliott

1/23/2024

© 2024 The Board of Trustees of the University of Illinois
All rights reserved. 


