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Earth 495 - Research Methods in the Natural Sciences 

Instructor 
Nathan Niemi 

1010 C. C. Little Building 

naniemi@umich.edu (mailto:naniemi@umich.edu?subject=GS%20531)  
734-764-6377

Course Meeting Time 

Fridays, 1-3 pm 

2520 CCL 

Jan. 8 - Feb. 12, 2016

 

Textbook 

On Being a Scientist: A Guide to Responsible Conduct in Research, 3  ed., The National Academies Press, 63 p.

Available on-line in PDF format, or for purchase from the National Academy of Sciences here
(http://www.nap.edu/read/12192/chapter/1) .

 

Lecture Date Topic

1 1/08 
1-

2 pm

Responsible Conduct and Ethics in Research [pdf]  
Additional Reading:

Pimple, K. D., 2002, Six domains of research ethics: a heuristic framework for the responsible conduct of research : Science and Engineering Ethics, 8, p. 191205.

2 1/08 
2-

3 pm

Working Responsibly with Research Data [pdf]  

Additional Reading:

Frugoli, J., Etgen, A. M., Kuhar, M., 2010, Developing and communicating responsible data management policies to trainees and colleagues : Science and Engineering Ethics, 16, p. 753762.

Resnik, D. B., 2000, Statistics, ethics, and research: an agenda for education and reform: Accountability in Research, 8, p. 163188.

Additional Resources:

Kanare, H. M., 1998, Writing the laboratory notebook  (http://files.eric.ed.gov/fulltext/ED344734.pdf) : Oxford University Press, New York.

National Science Foundation Data Management & Sharing FA  (http://www.nsf.gov/bfa/dias/policy/dmpfaqs.jsp) Q

Hanson, B. and van der Hilst, R., 2014, AGU's Data Policy: History and context  (http://onlinelibrary.wiley.com/store/10.1002/2014EO370008/asset/eost2014EO370008.pdf?v=1&t=i48izixi&s=799444104f278f0dd50578c08eccb984bbb30d7d) 

3 1/15 
1-

2 pm

Mistakes, Negligence and Plagiarism [pdf ]
Additional Reading:

Bouville, M., 2008,Plagiarism: words and ideas : Science and Engineering Ethics, 14, p. 311-322.

Council of Writing Program Administrators, 2003, Defining and avoiding plagiarism: the WPA statement on best practices  (http://wpacouncil.org/node/9) .

Nath, S. B., Marcus, S. C., Druss, B. G., 2006, Retractions in the research literature: misconduct or mistakes? : Medical Journal of Australia, 185, p. 152154.

Fang, F. C., Steen, R. G., and Casadevall, A., 2012, Misconduct accounts for the majority of retracted  scientific publications : Proceedings of the National Academy of Sciences, 109, 17,02817,033.

Offutt, J., 2015, Editorial: Plagiarism is for losers:  Software Testing, Verification and Reliability, 25, 13.

4 1/15 
2-3
pm

Data Falsification and Data Manipulation [pdf ] 
Additional Reading:

Couzin, J., 2006, Scientific misconduct: truth and consequences : Science, 313, p. 1222-1226.

Maher, B., 2010, Sabotage : Nature, 467, p. 516-518.

Martinson, B. C., Anderson, M. S., de Vries, R., 2005, Scientists behaving badly : Nature, 435, p. 737-738.

Robertson M. S., Rossbacher, L. A., 1998, Scientific misconduct and geology  (https://ctools.umich.edu/access/content/group/4a1370ef-088c-412e-bcdb-bbc3b67ad261/Articles/Additional_Readings/199804GeotimesScientificMisconductAndGeologyV43N4P52.pdf) 

Case Studies:
Case Studies of Research Misconduct

5  1/22 
1-2
pm

 Determining Authorship and Credit [pdf]
Additional Reading:

Barker, K., 2002, Accountability and authorship  (http://sciencecareers.sciencemag.org/career_development/previous_issues/Articles/Additional_Readings/2030/accountability_and_authorship/) : Science: Science Careers.

Cottingham, K., 2001, The ethics of authorship: How should authorship be decided?:Science: Science Careers and included links  (http://sciencecareers.sciencemag.org/career_magazine/previous_issues/articles/2001_03_30/noDOI.1470170286102423077) 

Nature Editorial Board, 2009, Authorship policies: Nature  (http://www.nature.com/authors/policies/authorship.html) , 458, p. 1078

6  1/22 
2-3
pm

Best Practices in Peer Review [pdf ]
Additional Reading:

Alberts, B., Hanson, B., and Kelner, K. L., 2008, Reviewing Peer Review : Science, 321, p. 15.

Errami, M., and Garner, H., 2008, A tale of two citations : Nature, 451, p. 397-399.

Nicholas, K. A., 2011, A quick guide to writing a solid peer review , EOS, 92, p. 233-234.

7  1/29 
1-

2 pm

Advisors, Mentors, and Colleagues [pdf ]
Additional Reading:

Weil, V., 2001, Mentoring: some ethical considerations : Science and Engineering Ethics, 7, p. 471-482.

Anderson, M. S., Ronning, E. A., de Vries, R., and Martinson, B. C., 2007, The perverse effects of competition on scientists’ work and relationships : Science and Engineering Ethics, 13, p. 437-461.

Ledford, H., 2008, Collaborations with all good intentions : Nature, 452, p. 682-684.

Pole, C. J., Sprokkereef, A., Burgess, R. G., Lakin, E., 2006, Supervision of doctoral students in the natural sciences: expectations and experiences: Assessment & Evaluation in Higher Education, 22, p. 49-63.

Web Resources:
How to get the mentoring you want: a guide for graduate students at a diverse university.  (http://www.google.com/url?

sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CBsQFjAA&url=http%3A%2F%2Fwww.rackham.umich.edu%2Fdownloads%2Fpublications%2Fmentoring.pdf&ei=5ja5TqiEOKrM2AW06LHQBw&usg=AFQjCNFaq6HWn0fxIDyHO5Xn4SVFfYca_A&sig2=tRm93abdVydSquTGsT0sBg)

 Mentor and Trainee Responsibilities  (http://ori.dhhs.gov/education/products/RCRintro/c07/0c7.html)

8  1/29 
2-

3 pm

 Laboratory Safety, Human Participants and Animals [pdf ]
Additional Reading:

Stenck, N., 2007, Introduction to the Responsible Conduct of Research  (http://ori.hhs.gov/documents/rcrintro.pdf) , US DHHS.

rd



Assignments Summary:
 

Date Details

Fri Jan 8, 2016  Attendance Jan 8 (https://umich.instructure.com/courses/48308/assignments/67473) due by 11:59pm

Fri Jan 15, 2016  Case Studies of Research Misconduct (https://umich.instructure.com/courses/48308/assignments/55093) due by 11:59pm

 Attendance Feb. 12 (https://umich.instructure.com/courses/48308/assignments/80223)  

 Attendance Feb. 5 (https://umich.instructure.com/courses/48308/assignments/80165)  

 Attendance Jan. 22 (https://umich.instructure.com/courses/48308/assignments/74098)  

 Attendance Jan. 29 (https://umich.instructure.com/courses/48308/assignments/75982)  

 Attendance January 15 (https://umich.instructure.com/courses/48308/assignments/71783)  

Lecture Date Topic

9   2/05 
1-

2 pm

 Intellectual Property Rights at a Research University [pdf ]
Additional Reading:

Guena, A., and Muscio, A., 2009, The governance of university knowledge transfer: a critical review of the literature : Minerva, 47, p. 93-114.

Verspagen, B., 2006, University research, intellectual property rights and European innovation systems : Journal of Economic Surveys, 20, p. 607-632.

10   2/05 
2-3
pm

 Identifying and Resolving Conflicts of Interest [pdf ]
Additional Reading:

Friedman, P. J., 2002, The impact of conflict of interest on trust in science : Science and Engineering Ethics, 8, p. 413-420..

Martin, J. P., and Reynolds, T. P., 2002, Academic-industrial relationships: opportunities and pitfalls : Science and Engineering Ethics, 8, p. 443-454.

11   2/12 
1-

2 pm

Responsibilities to Respond to Suspected Misconduct [pdf ]
Additional Reading:

Koocher, G., and Keith-Speigel, P., 2010,Peers nip misconduct in the bud : Nature, 466, p. 438-440.

Rowe, M., Wilcox, L., Gadlin, H., 2009, Dealing with - or reporting - "unacceptable" behavior (with additional thoughts about the "Bystander Effect"): Journal of the International Ombudsman Association, 2, p. 52-62.

Additional Resources:

Keith-Speigel, P., Sieber, J., and Koocher, G. P., 2010, Responding to research wrongdoing: a user-friendly guide  (http://www.ethicsresearch.com/images/RRW_11-10.pdf) .

12 2/12 
2-

3 pm

Research Ethics and the Societal role of Scientists [pdf ]
Additional Reading:

Ziman, J., 1998, Why must scientists become more ethically sensitive than they used to be?  (http://www.sciencemag.org/content/282/5395/1813.short) : Science, 282, p. 1813,1814.

Case Study:

Needleman, H. L., 2000, The removal of lead from gasoline: historical and personal reflections : Environmental Research Section A, 84, p. 20-35.

Additional Resources:

Small, B. H., 2011, Ethical relationships between science and society: understanding the social responsibility of scientists  (http://researchcommons.waikato.ac.nz/handle/10289/5397) [Ph. D. thesis]: University of Waikato, New Zealand.
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