
In recent years there has been an increasing recognition that becoming an ethical scientist may 
not happen by osmosis. Teaching research ethics has therefore become an integral part of many 
university curricula. In the United States, the Office for Research Integrity has identified nine core 
areas for consideration regarding the responsible conduct of research. These are: (i) Research 
misconduct; (ii) Protection of human subjects; (iii) Animal use and welfare; (iv) Conflicts of 
interest; (v) Data management; (vi) Mentor/Trainee responsibilities; (vii) Collaborative research; 
(viii) Authorship and publication; and (ix) Peer review. These components are clearly most 
applicable to the training of postgraduate students but have relevance for undergraduates both 
in the preparation for a research project and also as part of their broader education regarding 
the nature of scientific research (see, for example, http://nationalethicsresourcecenter.net/
undergrads).

This list serves as a useful reminder that there is more to ethical science than simply avoiding 
misconduct. Examples of poor practice will, nevertheless, be a cornerstone of any teaching on 
research ethics since they serve to highlight the boundaries of acceptability and, let’s be honest, 
many also have the human interest element that enliven a topic that might otherwise be quite dull. 
Some notable cases of misconduct can be found at http://tinyurl.com/misconductcases. 

Research misconduct can be classified in a variety of ways. Firstly, there is misconduct that distorts 
scientific knowledge, including fabrication (the reporting of non-existent data) and falsification (in 
which data are selectively reported to create a stronger story than was warranted). Secondly, there 
is misconduct that misleads the scientific community through inappropriate publishing of factually 
accurate work. The most obvious example would be plagiarism (claiming someone else’s work as 
your own) but might also include other deceptions regarding authorship: omitting ‘ghost’ authors, 
e.g. industry contributors, to conceal conflicts of interest; ‘guest’ authors who made no contribution 
are credited as a favour to them or to exploit their reputation in the field; duplicate publication of 
the same work in several journals; and/or ‘salami’ publishing in which research is spread as thinly 
as possible over as many different papers as the authors can get away with. 

There may also be abuses of the peer-review system, either passing on information received 
confidentially as part of the review process or stalling the publication of research being conducted 
by a rival team to allow your own to catch up. Other types of misconduct can include: negligence 
towards people, animals or the environment; conflicts of interest (e.g. financial); other financial 
irregularities and failure to obtain ethical approval.

Several scientific organisations and learned societies have produced codes of conduct and/or ethics. 
A list of some of these can be found at http://tinyurl.com/codesofconduct.
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Resources from the Centre
The Centre event Teaching Research Ethics to Bioscience Students (University of Leicester, 
May 2011) considered various aspects of research ethics. An event report and presentations 
from the day are available at www.bioscience.heacademy.ac.uk/events/ethicsleics050511.aspx. 
Presentations included: 

Introduction to research ethics (John Bryant)• 
Publish or perish: research ethics in academic publication (Susan Wallace)• 
You don’t want to do it like that: some (in)famous examples of research misconduct (Chris • 
Willmott)
Teaching research ethics with postgraduates (Roger Downie)• 
Teaching ethics regarding research involving human subjects (Hannah Farrimond)• 

Willmott, C.J.R. (2011) Bioethics. In: Effective Learning in the Life Sciences: How Students can 
achieve their full potential.  Edited by D.J. Adams.  Oxford: Wiley-Blackwell.  Includes a section on 
research ethics.

Resources from the sector

Publications
National Academy of Sciences (2009) On being a scientist: A guide to responsible conduct in 
research, 3rd Edition. National Academies Press. www.nap.edu/catalog.php?record_id=12192 
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Shamoo, A.E. and Resnik, D.B. (2009) Responsible Conduct of Research, 2nd Edition. New 
York: Oxford University Press. ‘The’ classic text on research ethics for scientists. Sometimes overly 
focused on an American context, but still essential reading on the topic.

Wells, F. and Farthing, M. (2008) Fraud and Misconduct in Biomedical Research, 4th Edition. 
London: Royal Society of Medicine. Although focussed on medical research, the issues covered in 
this book are applicable to broader areas of research in the biosciences. Particularly valuable in the 
area of publication ethics.

Online resources
BBC (2011) Science Betrayed, a two-part radio documentary looking at cases of misconduct. 
www.bbc.co.uk/programmes/b00zf4ns

Bioethicsbytes (2011a) Whose cells are they anyway? Reflections on research conduct issues 
arising from the case of Henrietta Lacks, as discussed in Rebecca Skloot’s book The Immortal Life 
of Henrietta Lacks and a 1997 BBC documentary The Way of All Flesh on the same subject.  
http://bioethicsbytes.wordpress.com/2010/12/24/whose-cells-are-they-anyway/ 

BioethicsBytes (2011b) Some (in)famous cases of research misconduct. Mirrors the slides 
available on the UK Centre for Bioscience site, with the addition of a table summarising the who, 
what, when and type of offence committed in some prominent cases of research misconduct. 
http://bioethicsbytes.wordpress.com/2011/05/19/some-infamous-cases-of-research-misconduct/

De Vries, R., Anderson, M.S. and Martinson, B.C. (2006) Normal Misbehavior: Scientists talk 
about the ethics of research. Journal of empirical research on human research ethics, 1, 43–50 
Focused-group based study interviewing scientists about their perceptions of research misconduct. 
www.ncbi.nlm.nih.gov/pmc/articles/PMC1483899/pdf/nihms10418.pdf 

Fanelli, D. (2009) How Many Scientists Fabricate and Falsify Research? A Systematic 
Review and Meta-Analysis of Survey Data. PLoS ONE 4(5): e5738. A meta-analysis of several 
different surveys into the occurrence of research misconduct.  
www.plosone.org/article/info:doi%2F10.1371%2Fjournal.pone.0005738 

Left-handed Biochemist (2011) More on codes of conduct, a list of codes of conduct/ethics with 
relevance to bioscientists.  
http://lefthandedbiochemist.wordpress.com/2011/05/25/more-on-codes-of-conduct 

National Center for Professional and Research Ethics, a great list of resources and role-play 
games for teaching research ethics. http://nationalethicscenter.org/nsf-rcr-requirement 

Pimple, K.D. (2002) Six domains of research ethics: A heuristic framework for the 
responsible conduct of research. Science and Engineering Ethics, 8, 191–205. A structure for 
teaching research ethics based around scientific integrity, collegiality, protection of human subjects, 
animal welfare, institutional integrity and social responsibility.  
http://poynter.indiana.edu/see-kdp1.pdf 

Rossner, M. And Yamada, K.M. (2004) What’s in the picture? The temptation of image 
manipulation Journal of Cell Biology 166, 11–15. The editors of JCB, one of the first journals to 
check for image manipulation, demonstrate some of the unacceptable alterations possible using 
Photoshop. http://jcb.rupress.org/content/166/1/11.full.pdf+html 

Steneck, N.H. (2007) Introduction to the Responsible Conduct of Research. Produced on 
behalf of the American Office of Research Integrity, this thorough 160 page report looks at all 
aspects of ethical research. http://ori.dhhs.gov/documents/rcrintro.pdf 

Tang, B.L. and Gan, Y.H. (2005) Preparing the Senior or Graduating Student for Graduate 
Research. Biochemistry and Molecular Biology Education, 33, 277–280. Description of a “Scientific 
Critique” module at the National University of Singapore involving experience of preparing grant 
proposals, participating in peer review and presentations on scientific integrity and research ethics. 
http://onlinelibrary.wiley.com/doi/10.1002/bmb.2005.49403304277/pdf 

Turrens, J.F. (2005) Teaching research integrity and bioethics to science undergraduates 
Cell Biology Education 4, 330–334. Description of core module on Issues in Biomedical Science 
(including research ethics), taught at University of South Alabama.  
www.lifescied.org/cgi/content/abstract/4/4/330 

UKCLE (2010) Good ethical practice in empirical research on law. Guide produced by the 
Legal Education subject centre, including a resource list and helpful advice on ways to use case 
studies in the classroom that would be applicable to bioscience.  
www.ukcle.ac.uk/resources/ethics/ethics
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