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Research with Integrity is 
Important to the World 
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 Advances in Biology 

 
 Population, Genetics, Health 

 
 Resource Sharing and Trade 

 
 Environment and Climate Change 

 
 Global Economics and Employment 

 
 Space Exploration 
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Climate Change 

• Do scientists and engineers know the truth 
about climate change? 

• With what certainty do we know this truth? 
• How good of a job have we done in 

communicating the truth?  
• Are there winners and losers with Climate 

Change? 
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Energy, Oil, and Oil Spills 
What have the 
petroleum 
companies done 
over the last two 
decades? 

Image: US Coast Guard 
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What is Scientific Integrity? 
“a principle of scientific thought that 
corresponds to a kind of utter honesty--
a kind of leaning over backwards. For 
example, if you're doing an experiment, 
you should report everything that you 
think might make it invalid--not only 
what you think is right about it: other 
causes that could possibly explain your 
results; and things you thought of that 
you've eliminated by some other 
experiment, and how they worked--to 
make sure the other fellow can tell they 
have been eliminated.” 

 
Richard Feynman, Caltech Commencement Address, 

1974 
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Research Ethics 

• Ethical behavior in research is similar to 
ethical behavior in personal life.  

• Sometimes it is even more important 
because the results may impact others. 

• Millions of plants, animals, human beings, 
and even the planet may be impacted by 
the ethical or unethical behavior of a few. 
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Research Ethics 
• Authorization for Data Collection 
 Animal Studies, Human Studies, Hazardous Substance 

Studies, Safety and Security, Material Data Sheets, 
Equipment and Instrument Manuals, Operator Safety, Health 
and Wellbeing- computers, lasers, and other equipment. 
 

• Design of Experiment 
 Parameter range, extrapolation accuracy, interpolation 

accuracy 
  
• Data Integrity 
 Maintenance of Equipment, Calibration, Repeatability, 

Accuracy, Uncertainty, Confidence, Confidence Interval, 
Expertise. 
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Research Reporting Ethics 
• Interpretation and Reporting of the Highest 

Standard 
• Disclosing conflict of interests  
• Limitations of data in parameter space 
• Caution against extrapolation and 

interpolation 
• Clarity on significance 
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Federal Policy on Research Misconduct 

• Fabrication is making up data or results and 
recording or reporting them. 

• Falsification is manipulating research materials, 
equipment, or processes, or changing or 
omitting data or results such that the research is 
not accurately represented in the research 
record. 

• Plagiarism is the appropriation of another 
person’s ideas, processes, results, or words 
without giving appropriate credit. 
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Collaboration, Mentoring and Peer Review 

• Eager collaborators, Generous collaborators, 
Over-collaborators and Others 

• Mentoring- To let the mentored decide credit 
is a good idea.  The mentored can sometimes 
make errors by giving the mentor too much or 
too little credit 

• Peer reviewers can not be collaborators or 
mentors in the past or in the immediate future 

• Conflict of interest: recognize it, report it, 
manage it  
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Publication and Authorship 

• Timely dissemination of research findings 
• Authorship credit to all researchers and 

not others 
• Acknowledgements to resource providers 
• Watch the fine line between resource 

providers and researchers 
• Case studies help 
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Whistle-blowing and Social Responsibility 

• When? Personal  and professional 
impact? Network and confidentiality? 

 
 Gunsalus, C.K. 1998. “How to blow the whistle and still 

have a career afterwards.” Science and Engineering 
Ethics 4: 51-64. 

 
 By special arrangement with Science and Engineering Ethics, this 

PDF file is available via the Web site of the Poynter Center for the 
Study of Ethics and American Institutions, Indiana University, at 
http://poynter.indiana.edu 
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Discussion 
• Should mistakes that occur in doing 

research be considered scientific 
misconduct? 

• What might cause a researcher to falsify 
data? 

• How do you decide whom to include as 
authors on a technical paper? 

• What can you do to maximize research 
quality and integrity? 
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Case Study 1 

During the measurements at the national laboratory, Deborah and Rajesh observed that 
there were power fluctuations they could not control or predict but told Kathleen and 
Chen only upon returning from the National Laboratory.  Kathleen and Chen have 
discussed their work with another group doing similar experiments and they have found 
out that the other group has gotten results confirming the theoretical prediction and was 
writing a manuscript describing the results. 

 
Based on ‘Being A Scientist: Responsible Conduct In Research, National Academy Press,  

Washington, D.C. 1995 
 

Deborah and Rajesh two third-year graduate students, and Chen and Kathleen, two 
post-docs, have made a series of measurements on a new experimental semiconductor 
material using an expensive neutron source at a national laboratory.  When they get 
back to their own laboratory and examine the data, they get the following data points.  A 
newly proposed theory predicts results indicated by the curve. 



Case Study 1 
What should the group do with the “outlier” data? 

 
• Is it appropriate to examine and visualize data by removing one or two points 

from consideration?  
 

• How about three points? 
 

• How about three points out of eight? 
 

• Is it appropriate to publish the five points in a journal article and not publish the 
three points? 

 
• Is it appropriate to share the entire data set with the other group? 
 
• Is it appropriate to figure out post experiment if the two dark data points could 

result from the occasional power failures? 
 
• Is it appropriate to offer coauthoring a paper with the other group by combining 

the two sets of data? 
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Seven Step Guide to Ethical 
Decision Making 

(from Michael Davis, Ethics and the University, Routledge, 
London, 1999, pp. 166-167) 

1. State problem.  Identify the moral dilemma. 
2. Check facts.  Seek out all available information. 
3. Identify relevant factors.  For example, who is affected, 

what laws or codes apply. 
4. Develop list of options.  Be creative. 
5. Test options.  Apply ethical models based on moral 

theory. 
6. Make a choice.  “Do nothing” is a choice! 
7. Review.  What lessons did you learn?  Can this 

dilemma be avoided in the future? 
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Ethical Decisions  

            Non-Dilemmas     Dilemmas 
Right vs. Wrong  

(Remorse) 
 Right vs. Right  

(Regret) 
• Legal Test  • Truth vs. Loyalty 
• Professional Standards Test  • Individual vs. Community 
• Gut-Feeling Test  • Short-Term vs. Long-Term 
• Front-Page Test  • Justice vs. Mercy 
• Role-Model Test   
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Ethical Models 
Model Definition Operational Definition Challenges 

1.  Duty (Rules)-Based 
Ethics 

Concerned with 
defining our duties 
to others (e.g., obey 
the law, keep your 
promises, don't 
cheat, etc.) 
(Universality) 

Would I want everyone 
to follow the action that 
I’m about to take? 

Difficult to develop 
universal rules that 
everyone agrees 
upon. 

2.  Ends-Based Ethics Concerned with 
producing the most 
good for the most 
people, giving equal 
consideration to 
everyone affected. 

Will this action produce 
the most good for the 
most people? 

Minority groups 
could be 
discriminated 
against. 

3.  Care-Based Ethics Concerned with 
compassion for 
people (Reciprocity - 
The Golden Rule, 
The Silver Rule) 

If this action were done 
to me, would I still be in 
favor of it? 

Assumes all 
people have the 
desire to do the 
right thing. 

4.  Virtue-Based Ethics Concerned with 
defining the virtues 
(e.g., perseverance, 
honesty, integrity, 
etc.) of a morally 
good person. 

Does this action 
represent a Golden 
Mean between the 
extremes of too much 
and too little? 

Doesn't give 
specific 
procedures to 
follow (i.e., 
requires more 
interpretation). 
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Case Study 2 
John is a doctoral student preparing for his Prelim.  As part of his work to date, 
he has been doing a series of experiments in the lab following a procedure 
described in a seminal paper co-authored by a Nobel laureate.  Although he is 
convinced that he has done the experiment exactly the same way as described 
in that seminal paper, he does not get the clean results that they did, no matter 
how many times he replicates the tests.  Since a great deal of his proposed 
work depends on the validity of these results, he is unsure what to do next.  
 
Can you provide some advice for John on how to proceed? 

 



Case Study 2 
• Ethical issues: 
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Case Study 2 
• Potential options: 
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Case Study 2 
• Analyze these proposed options and select 

a course of action (circle choice) 
Proposed Solution Duty (Rules)-

Based Ethics 
Ends-Based 

Ethics 
Care-Based 

Ethics 
Virtue-Based 

Ethics 

+ if favorable 
− if not favorable 
0 if neutral 
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Case Study 3 
You are a first-year graduate student that has been working on a series 
of experiments with your advisor. Your advisor has suggested that the 
results should be written up for publication.  He also suggests that a 
faculty colleague’s name should be added to the author list since she is 
new to the department and needs publications for tenure.  As far as you 
know, this new faculty member has not been involved in the 
experiments before and you are concerned about simply adding her 
name to the list of authors.  In addition, although you are responsible 
for the bulk of the writing, your advisor has decided that his name 
should come first in the author list. 
 

What should you do? 
 



Case Study 3 
• Identify any ethical issues 

 
 

• Suggest 3 options that would deal with 
these ethical issues 
 
 

• Analyze these proposed options and select 
a course of action 
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ASME CODE OF ETHICS 
1. Engineers shall hold paramount the safety, health and welfare of the public in the 

performance of their professional duties. 
2. Engineers shall perform services only in the areas of their competence. 
3. Engineers shall continue their professional development throughout their careers 

and shall provide opportunities for the professional and ethical development of 
those engineers under their supervision. 

4. Engineers shall act in professional matters for each employer or client as faithful 
agents or trustees, and shall avoid conflicts of interest or the appearance of 
conflicts of interest. 

5. Engineers shall build their professional reputation on the merit of their services 
and shall not compete unfairly with others. 

6. Engineers shall associate only with reputable persons or organizations. 
7. Engineers shall issue public statements only in an objective and truthful manner. 
8. Engineers shall consider environmental impact in the performance of their 

professional duties. 
9. Engineers shall consider sustainable development in the performance of their 

professional duties. 
 

Revised by the American Society of Mechanical Engineers (ASME), September 13, 2003. 
Available: http://www.asme.org/asme/policies/15_7.doc, [October 17, 2005]  



27 

Concluding Remarks 
• Ethical conduct is essential to maintain the 

integrity of the scientific enterprise and to protect 
human welfare. 

• Awareness of potential ethical issues is the first 
step toward addressing them. 

• A systematic procedure can be applied to 
formulate and evaluate ethical decisions. 

• Striving to do our very best, honestly evaluating 
research outcomes, and communicating with 
other stakeholders is the best way to prevent 
ethical problems. 
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RCR Workshops 
Schedule for Spring 2012 

 
Research Integrity 
 Jan. 24, 2012  12:00-1:30 pm              LWSN 1142 
Data Management 
 Feb. 15, 2012              12:00-1:30 pm              LWSN 1142 
Authorship and Publications 
 Feb. 29, 2012   12:00-1:30 pm      LWSN 1142 
Authorship and Publications 
 April 5, 2012              12:00-1:30 pm              LWSN 1142 
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