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and Higher Education Academy, CETLs and many other groups and 
individuals involved in learning and teaching the briefings will be of use 
and interest both to those with experience and those new to the topic. 
Each section of the briefing is introduced by an expert in that area and 
reflects the author’s individual style and preference.
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In the early years of the 21st century there has been a growing awareness of the importance of 
thinking through the social, ethical and legal consequences of current developments in biology and 
biomedicine. One manifestation of this significance has been the overt reference to bioethics in 
both secondary school curricula and amongst the Benchmarking statements for Higher Education 
Bioscience produced by the Quality Assurance Agency.

Over the past decade it has been our privilege (along, in the early years, with Andy Bond from the 
University of Westminster), to coordinate the UK Centre for Bioscience’s Special Interest Group in 
Teaching Ethics to Bioscience Students. During that time we have worked closely with both staff 
from the Centre and like-minded colleagues from other universities around the UK (and sometimes 
beyond).

Etienne Wenger’s notion of a Community of Practice is overused in contemporary Higher Education, 
however in this instance it is utterly appropriate. At a series of nine day conferences, and via other 
correspondence in the intervening periods, a genuine Community of Practice has been developed. 
An ethos of ‘here’s something that’s worked for me, you might find it helpful’ has allowed us 
to move forward together in delivering meaningful and contextualised ethics education for our 
students. This Briefing document gathers together some of the collected expertise from within this 
UK bioethics community. 

There are glimmers of hope that the activities of the SIG might survive beyond the untimely demise 
of the UK Centre for Bioscience in its present incarnation. We can but hope. In the meantime, 
please make use of this resource.

Chris Willmott  
University of Leicester

John Bryant
University of Exeter

Ethics and Bioethics – An Introduction
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This section of the briefing brings together sources of news items and multimedia resources that 
can potentially be used in teaching ethics. 

News
In addition to general news sites, such as the BBC (www.bbc.co.uk) the Guardian (www.guardian.
co.uk), and scientific news, e.g. New Scientist (www.newscientist.com/) and Nature (www.nature.
com/) the following news sites focussing on ethics and the biosciences may be useful.

BioNews aims to provide “accurate, balanced and timely news and comment on genetics, assisted 
conception, embryo/stem cell research and related areas”. www.bionews.org.uk 
Bioethics.com has ethics news stories from around the world. http://bioethics.com/
Bioedge, ethics news stories from around the world. www.bioedge.org/
Each of these three services offers both a regular e-mail of relevant news stories (subscribe via the 
websites) and twitter feeds; follow @bionewsUK, @bioethics_blog and @bioedge respectively. You 
might also like to follow @Nuffbioethics, @Hastingscenter and @modernbioethics.

The Ethics pages of the BBC website bring together ethics related news stories and information 
about ethics related programmes on BBC TV and Radio. www.bbc.co.uk/ethics/

Blogs
Bioethics-bytes, resources to support bioethics teaching, with particular emphasis on multimedia 
materials (film, TV, streamed media) as case studies. http://bioethicsbytes.wordpress.com/ 

Practical Ethics, ethical analysis of current events from researchers based in the Philosophy 
Faculty, University of Oxford. The focus is on current events with practical ethical relevance, 
including developments in science and technology. www.practicalethicsnews.com/ 

Multimedia resources
Show a short film or TV clip in a lecture to illustrate a point. Or use a clip in a tutorial or group 
session to initiate discussion.

Television and Radio Index for Learning and Teaching. www.trilt.ac.uk
As mentioned in; Never again shout, “that WOULD have been useful for my teaching!” at the TV, by 
Dr Chris Willmott, www.bioscience.heacademy.ac.uk/journal/vol7/beej-7-C1.aspx

Newsfilm online www.nfo.ac.uk is an archive of Independent Television News clips including many 
on bioethical topics.  See http://bioethicsbytes.wordpress.com/2008/09/11/newsfilmonline-goes-
live/ for more details. 

Journals
American Journal of Bioethics – http://bioethics.net/journal/

BMC Medical Ethics – www.biomedcentral.com/bmcmedethics/

Hastings Center Reports – www.thehastingscenter.org/Publications/HCR

Journal of Agricultural and Environmental ethics – www.springer.com/social+sciences/
applied+ethics/journal/10806

Journal Clinical Ethics – http://ce.rsmjournals.com/

Journal of Medical Ethics – http://jme.bmj.com/

Search for further ethics resources
Wellcome Library. http://library.wellcome.ac.uk/
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Teaching Ethics
When I surveyed Glasgow University bioscience staff and students in the early 1990s (Downie 
1993), there was general agreement on the importance of discussing bioethical issues in 
undergraduate courses, but also acknowledgement that little of this was happening. At the first 
UK Centre for Bioscience event on teaching bioethics (2002), there was a groundswell of interest 
in the incorporation of ethics into bioscience courses, but uncertainty over how best to do it and 
some doubt over whether unconvinced colleagues would co-operate.  However, Willmott et al. 
were able to report by 2004 that nearly 70% of the programmes described by respondents to their 
survey (acknowledged to be possibly a biased sample) included an ethical component. Several 
factors have likely contributed to the increased inclusion of ethics in bioscience courses: 1 – the 
strong recommendation in the Biosciences Benchmark (QAA, 2002); 2 – the series of meetings and 
briefings organised by the Centre’s Ethics Special Interest Group (SIG); and 3 – the appearance of 
two excellent textbooks (Bryant et al. 2005; Mepham 2005, with a second edition in 2008).

This section of the briefing presents a range of resources on bioethics teaching, including 
descriptors of courses, case histories, and discussions of teaching strategies. Here I summarise 
some of the issues that need to be considered when incorporating ethics into bioscience courses.

1. Embedded cases or dedicated blocks? Ethical issues can be covered on a case basis as they 
come up in a course: e.g. status of human embryonic stem cells as part of an embryology course. 
The problem is that if this is the only way that ethics issues are discussed, there is little coherence 
and no obvious way of developing underlying principles. I therefore advocate the laying of an 
early foundation in ethical principles as applied to the biosciences. How coverage is broadened and 
deepened will depend on programme structure. At Glasgow (where, in the Scottish model degrees 
take four years), our approach has been to introduce ethics at Level 1 to all bioscience students, 
provide more examples in Level 2 modules, give programme-specific treatment at Level 3 and then 
at Level 4, provide an option that allows students to investigate bioethics to greater depth.
2. Who should teach? Some universities will be fortunate enough to have philosophers with 
an interest in bioethics and time to devise coursework suitable for science students. I suspect 
this is not the norm. In most cases, teaching will involve bioscience staff sympathetic to the 
rather different teaching styles needed in ethics. We have found staff training to be important in 
developing the confidence to take on this new role.
3. How should it be taught? A rich diversity of approaches to teaching bioethics are available in 
the resources described in this section, but a vital component is providing students the opportunity 
to discuss in small groups. Facilitated or free group discussion is how students learn and confront 
the very different attitudes their peers may have, and therefore come to a more nuanced 
understanding of their own positions.
4. What should be taught? For me, there are three essential components of a bioethics course: 
a) some introduction to ethical theories, to provide a vocabulary and framework for debate, but it is 
necessary to remember that the course is for science students, not philosophers; b) a treatment of 
professional ethics in science: all science students need to understand the basic principles of good 
practice in science and that this is a matter of ethics; c) discussion of the key issues confronting 
bioscientists where personal ethics may legitimately diverge e.g. animal experimentation; genetic 
modification of organisms.

This section on Teaching Ethics focuses on undergraduate programmes. I would argue, however, 
that we need to put some effort into devising ethics teaching suitable for Masters and PhD courses.

The points discussed here are more fully covered in Downie and Clarkeburn (2005).

Roger Downie
University of Glasgow

Resources from the Centre
The Teaching Ethics to Bioscience Students SIG undertook a number of activities and produced 
a variety of resources. www.bioscience.heacademy.ac.uk/network/ethicsig.aspx 

The Centre has held nine events on teaching ethics to bioscience students. Reports from 
these events, which include presentations from the day and related resources, are available from 
www.bioscience.heacademy.ac.uk/network/ethicsig.aspx#activities  

The Bioethics Briefings bring together information on the scientific background, ethical 
arguments for and against the topic, case studies for use in teaching and links to further resources. 
Briefings on: Ethics and Bioethics; Ethics and Bioethics; Genetically Modified Crops; Preimplantation 
Genetic Diagnosis (PGD); Xenotransplantation; Stem Cells; and Issues at the End of Life are 
available. www.bioscience.heacademy.ac.uk/resources/ethicsbrief.aspx 3



Bryant, J. Bioethics: a suitable case for (project) treatment, presentation at a Centre event. 
www.bioscience.heacademy.ac.uk/events/dur05.aspx  

Bryant, J.A. and Morgan, C.L. (2007) Attitudes to Teaching Ethics to Bioscience Students: an 
Interview-based Study Comparing British and American University Teachers. Bioscience 
Education E-journal, 9-3 available at www.bioscience.heacademy.ac.uk/journal/vol9/beej-9-3.aspx

Willmott, C.J., Bond, A.N., Bryant, J.A., Maw, S.J., Sears, H.S., Wilson, J.M. (2004) Teaching 
Ethics to Bioscience Students – A survey of Undergraduate Provision. Bioscience Education 
E-journal, 3-9 available at www.bioscience.heacademy.ac.uk/journal/vol3/Beej-3-9.aspx

Pearce, R.S. (2009) A Compulsory Bioethics Module for a Large Final Year Undergraduate 
Class. Bioscience Education, 13-1 available at www.bioscience.heacademy.ac.uk/journal/vol13/
beej-13-1.aspx 

Wojdak, J.M. (2010) An Attention-Grabbing Approach to Introducing Students to 
Argumentation in Science. Bioscience Education, 15-c5 available at  
www.bioscience.heacademy.ac.uk/journal/vol15/beej-15-c5.aspx 

Downie, R. and Clarkeburn, H. (2005) Approaches to the Teaching of Bioethics and 
Professional Ethics in Undergraduate Courses. Bioscience Education E-journal, 5-2 available at 
www.bioscience.heacademy.ac.uk/journal/vol5/Beej-5-2.aspx  

Presentations and workshops from the Science Learning and Teaching Conferences:
Coleman, I. (2009) • The art of persuasion - the use of an “Oxford Union” style debate 
to stimulate ethics teaching www.bioscience.heacademy.ac.uk/ftp/events/sltc09/posters/
p16coleman.pdf  
Coleman, I. (2007) • Stand in another’s shoes. A ‘Values and Rights’ exercise to develop 
and assess students’ ethical awareness www.bioscience.heacademy.ac.uk/ftp/events/
sltc07/papers/w5coleman.pdf  
Lewis, D. and Knight, C. (2007) • Embedding ethics into the undergraduate and 
postgraduate curricula in biological sciences. www.bioscience.heacademy.ac.uk/ftp/
events/sltc07/papers/p22lewis.pdf   
Overfield, J. and Ainley, C. (2007) • Evaluation of a blended learning approach to embed 
ethics teaching www.bioscience.heacademy.ac.uk/ftp/events/sltc07/papers/p29overfield.pdf  

Lewis, D. Science and Society projects as alternative final year projects.  
www.bioscience.heacademy.ac.uk/ftp/casestudies/lewis.pdf  

Resources from the sector
Bryant, J. and Baggott la Velle, L. (2003) A bioethics course for biology and science 
education students. Journal of Biological Education 37, 91–95

Bryant, J., Baggott la Velle, L. and Searle, J. (2005) Introduction to Bioethics. Wiley-Blackwell, 
Chichester. Provides a useful introduction to ethical theory in the context of bioethics.

Clarkeburn, H. (2002) The aims and practice of ethics education in an undergraduate 
curriculum: reasons for choosing a skills approach. Journal of Further and Higher Education 
26, 307–315

Clarkeburn, H., Downie, J.R. and Matthew, B. (2002) Impact of an ethics programme in a life 
sciences curriculum. Teaching in Higher Education 7, 65–79

Mepham, B. (2008) Bioethics – an Introduction for the Biosciences, 2nd edition. Oxford: OUP  
Presents interesting ways of applying ethical theory to bioethical problems.

Willmott, C.J.R. and Wellens, J. (2004) Teaching about bioethics through authoring of 
websites. Journal of Biological Education 39, 27–31

Ethical Matrix, educational resource for students and teachers in schools and colleges. The 
resource provides three class exercises in how to apply ethics to issues in animal farming, including 
an interactive web-based exercise. www.ethicalmatrix.net/  

Strategies for Teaching Ethical Case Studies www1.umn.edu/ships/ethics/teachtip.htm    

The QAA Benchmarks from 2002 required the inclusion of ethics in all undergraduate 
programmes. The biosciences benchmark states that: all students should “Have some 
understanding of ethical issues and the impact on society of advances in the biosciences”. The 
current (2007) benchmarks are available from www.qaa.ac.uk/AssuringStandardsAndQuality/
subject-guidance/Pages/Subject-benchmark-statements.aspx
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When I first considered developing a bioethics course I was told that students do not like courses 
where they have to express opinions or are potentially assessed on writing something that they 
believe is of a different opinion to the person marking their work.  As students are often driven by 
assessment, the responsible use of evaluation methods can enhance the whole learning experience 
on a bioethics course. More importantly, with the wealth of assessment options available, we can 
now confidently evaluate students more holistically.  

Perhaps a key issue in running any ethics-based course is providing the students with an 
environment to allow them to develop and practise ethical thinking. Using assessment as a means 
of confirming the initial learning objectives is a positive means to encourage and reinforce good 
ethical practice. When assessing ethics it is important that students feel confident in presenting 
their own ethical views in a structured and well-balanced manner and, more specifically, even if 
they perceive these views to conflict with what they think is the ‘accepted’ opinion.

No single assessment approach will be appropriate to all courses. Indeed the use of multiple 
assessments provides perhaps the greatest flexibility in allowing students to develop a breadth 
of skills appropriate to ethical thinking. Assessment may range from group-based work through 
to individual essays and more formal exams.  Also a combination of formative and summative 
assessments should be considered. An important factor in deciding on the forms of assessment to 
use is what is realistically feasible based on the class size.  

In my own experience the use of a group-based debate activity, an essay and a short exam has 
proved to be appropriate for a final year unit where student numbers of initially 50 have now 
increased to about 150. The assessments developed have allowed students to consider the varied 
ethical principles with which different people may approach the same issue. They have also enabled 
students to develop the necessary skills to construct a balanced argument. Whilst an individual 
essay, with a title identified by each student, has allowed a more personal in depth ethical analysis 
of the subject area.  

A key factor in all assessment approaches is the need for transparency.  Clear marking schemes for 
each assessment should be readily available to allow all students to prepare more completely for 
the task. In my experience peer assessment of marks for group work concerns students most. Peer 
assessment may be a simple allocation of marks on a 1–5 scale by the students for each student 
on the team.  Alternatively there are now more bespoke approaches available (for example webPA) 
so that individual students can provide quick and confidential feedback on every team member.

Staff feedback on individual student performances is also an important consideration when 
developing approaches of assessing ethics. Being able to do this in a timely manner within the 
constraints of the number of students on the course can further reinforce the learning aims and 
objectives of the course.  

Caroline Bowsher
University of Manchester

Resources from the Centre

Coleman, I.P.L., Kirk, P.R., Nurse, P.A., Thomas, R., Walker, P.A. and Warren, P. (2007) Stand in 
another’s shoes. A ‘Values and Rights’ exercise to develop and assess students’ ethical 
awareness. In Proceedings of the Science Learning and Teaching Conference 2007.  
www.bioscience.heacademy.ac.uk/ftp/events/sltc07/papers/w5coleman.pdf 

Pearce, R.S. (2008) Assessing analysis and reasoning in Bioethics. Bioscience Education, 12-
c2 available at www.bioscience.heacademy.ac.uk/journal/vol12/beej-12-c2.aspx

Presentations at the Teaching Ethics to Bioscience Students event at the University of 
Cambridge considered assessing ethics, including: Proforma-based assessment of ethics; and The 
benefits of multiple assessment approaches for a bioethics course.  
www.bioscience.heacademy.ac.uk/events/ethicscam161208.aspx 
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Sanderson, C. (2007) Using debates to develop and assess critical reasoning in first year 
bioscience students. In Proceedings of the Science Learning and Teaching Conference 2007 
www.bioscience.heacademy.ac.uk/ftp/events/sltc07/papers/o29sanderson.pdf
A summary of using debates is also available in Bioscience Bulletin 20, p5 
www.bioscience.heacademy.ac.uk/ftp/newsletters/bulletin20.pdf

Shearer, M. Bioethics and microbiology project. A case study describing the assessment of 
an ethics module through written assessments, oral presentations and a short, videoed dialogue. 
www.bioscience.heacademy.ac.uk/ftp/projects/heat/shearer.pdf

Considering different types of assessment – the UK Centre for Bioscience’s Assessment 
Briefing considers assessing group work, assessing problem based learning and self and peer 
assessment (along with other assessment topics); resources may be relevant to assessing ethics. 
The Briefing can be viewed and downloaded in full from  
www.bioscience.heacademy.ac.uk/resources/briefings/assessment.aspx

Resources from the sector

Publications

Pimple, K.D. Assessing student learning in the responsible conduct of research 
http://poynter.indiana.edu/tre/kdp-assessing.pdf  

Griffin, D.K. (2007) Delivering a Bioethics module through online assessment and 
feedback: an electronic approach that is preferable to assessment of face-to-face 
discussion. http://disc.brunel.ac.uk/HCI2007elearningworkshop/HCI_2007_Paper_Griffin1.doc 

Online resources

The ETHICS project (Subject Centres for Philosophical and Religious Studies, UKCLE, LTSN-01, 
Psychology, Bioscience and Health Sciences & Practice) produced a variety of materials to support 
the teaching of ethics across a number of disciplines. The project has resources on assessment of 
ethics. www.prs.heacademy.ac.uk/projects/ethics/  
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If we ask our students how they make ethical decisions they will probably say something like “I 
decide what is (morally) right and (morally) wrong and try to go with what I think is right”. So, how 
do we decide what is right and what is wrong? This is where ethical theory comes in. Ethics may 
be broadly defined as a (philosophical) study of the principles involved in making moral 
decisions. This puts morals – the idea that some actions are right and some are wrong – at the 
heart of ethics. However, this only pushes the question one stage further back. What are moral 
principles? 

Firstly there are moral systems based on rules. Systems of ethics in which clear rules are followed 
are known as deontological systems, from the Greek deon, duty. The term Kantian ethics is also 
used here because philosopher Immanuel Kant believed that our moral duty could be summed up 
in a series of over-arching rules for conduct. He called these rules imperatives, typified by the 
categorical imperative “Act in such a way that you treat humanity, whether in your own person or 
in the person of any other, never merely as a means to an end...” In modern times, our duties to 
other people are often framed in terms of their rights (and vice versa).

In the ancient world Aristotle proposed that what is morally right is that which enables humans, 
and indeed all other components of the natural world, to reach their natural potential or to flourish 
(or in his terms, to express their telos or essential nature and reason for being). This ethical 
system is known as natural law; it was taken up centuries later by the theologian Thomas Aquinas 
and is still discernible amongst some 21st century writers.

But Aristotle also proposed that good ethical decision-making was in line with natural law, involved 
applying virtue, including wisdom, moral courage, temperance and ‘charity’ to each decision. Thus 
we have virtue ethics: a person’s character affects their decision-making, a point also picked 
up by Thomas Aquinas. In the 21st century, virtue ethics is making a bit of comeback. Virtue 
ethicists do not discard the rule book or ignore the likely outcomes of their actions; appropriate 
consideration of rules and consequences is part of a virtuous approach to moral decision making. 
Some regard the four principles of medical ethics (popularised by Beauchamp and Childress), 
beneficence, non-maleficence, autonomy and justice as a virtue ethics system. 

Then there is consequentialism, probably the most widely used ethical system, at least in 
Western society. An action is considered to be right or wrong according to its outcome. A number 
of different versions may be discerned, of which the most influential is utilitarianism, proposed by 
Jeremy Bentham and John Stuart Mill. In this system, good decisions are those that promote the 
most (or most widespread) happiness or satisfaction. At the other end of the scale, if the decision-
maker is considering the consequences only for themselves then they are exercising (rational) 
egoism. 

It is our view that students need to have some knowledge of these ethical systems before they 
embark on thinking about bioethical issues. However, it is not helpful to ‘dive’ straight into a 
discussion of ethical theory at the start of a bioethics course. One useful approach is to present 
the students with ethical questions of increasing complexity and ask them for their decisions/
views/conclusions. Then the students are asked why/how they reached a particular conclusion. 
For simple cases, this will be quite straightforward but for more complex situations, this may take 
more than one round of discussion. Unless the class is very small, approaches based on deontology, 
consequentialism and virtue are likely to be discernible (natural law probably will not occur at 
this stage but may crop up when bioethical issues are discussed). Having discerned those ethical 
systems within the class, more detail can then be presented.

John Bryant
University of Exeter
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Resources from the Centre

Bryant, J.A. and Morgan, C.L. (2007) Attitudes to teaching ethics to bioscience students: an 
interview-based study comparing British and American university teachers. Bioscience 
Education 9-3 available at www.bioscience.heacademy.ac.uk/journal/vol9/beej-9-3.aspx  
Discusses, amongst things, how best to integrate ethical theory into bioethics courses.

Teaching Ethics to Bioscience Students event reports www.bioscience.heacademy.ac.uk/
events/eventReport.aspx?srchterm=ethics

Ethics Audit Tool. www.bioscience.heacademy.ac.uk/ftp/resources/audit/ethics.pdf 
Provides a framework for considering ethics provision.

UK Centre for Bioscience Resource Database. www.bioscience.heacademy.ac.uk/resources/
database/ Use of the search term ethics brings up several helpful papers from the 2005 and 2007 
Science Learning and Teaching conferences.

Willmott, C.J.R. (2004) Ethics and Bioethics: Bioethics Briefings 1. Available at                        
www.bioscience.heacademy.ac.uk/ftp/Resources/ethicsbrief1.pdf

Resources from the sector

Publications resources

Baggini, J. and Fosl, P.S. (2007) The Ethics Toolkit. Oxford: Wiley-Blackwell. This useful text 
gives clear and relatively short definitions and discussions of the key concepts in ethics. Very 
helpful as an initial introduction.

Bryant, J., Baggott la Velle, L. and Searle, J. (2005) Introduction to Bioethics. Chichester: Wiley-
Blackwell. Provides a useful introduction to ethical theory in the context of bioethics.

Mepham, B. (2008) Bioethics – an Introduction for the Biosciences, 2nd edition. Oxford: OUP.  
Presents interesting ways of applying ethical theory to bioethical problems.

Mizzoni, J. (2010) Ethics – The Basics. Chichester: Wiley-Blackwell. A wide-ranging and readable 
treatment of ethical theory. Discusses the advantages and disadvantages of the different ethical 
frameworks. Makes good use of case studies.

Teichman, J. (1996) Social Ethics: A Student Guide. Oxford: Wiley-Blackwell.  A clear and 
interesting introduction to ethical theory and moral philosophy with discussion of several bioethical 
topics.

Trigg, R. (2004) Morality Matters. Oxford: Wiley-Blackwell. A very accessible introduction to 
moral thinking for readers with no background in philosophy.

Warnock, M. (1998/2006) An Intelligent Person’s Guide to Ethics. London: Duckworth. 
Explores nature of ethics and ways we make moral decisions in the context of difficult moral issues. 
Most examples are bioethical issues. 

Online resources

None of the following websites are devoted specifically to ethical theory but all illustrate the 
application of ethics in real-life situations.

‘Dialogue, reflection and action for responsible leadership.’  A lively and informative website 
with frequent updates. Illustrates the application of ethics across a wide range of social and 
international affairs. Registration is free.  www.globethics.net

The University of Keele’s Centre for Professional Ethics (Peak) www.keele.ac.uk/ethics/

Case Western Reserve University’s Online Center for Ethics in Engineering and Research 
http://onlineethics.org/

The Hastings Centre website – ‘A non-partisan research institution dedicated to bioethics and 
the public interest since 1969.’ Updates include bioethical news items. www.thehastingscenter.org
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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.

Chris Willmott
University of Leicester

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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Environmental Ethics emerged as a branch of applied ethics in the early 1970s, in face of concerns 
about the unintended impacts of pesticides, and the defoliation of forests in Vietnam. Other early 
areas of concern were pollution, resource depletion, desertification, and the loss of species, rain-
forests, wilderness and wildlife. Perennial themes have included the interdependence of natural 
species and their ecosystems, and relatedly the unexpected side-effects of human interventions 
with natural cycles.

From the outset there were challenges to the view that human interests (and no others) were of 
ethical relevance (anthropocentrism), although this stance still has its defenders. Debates continue 
about whether moral standing belongs not only to human beings but to all sentient creatures, 
to all living creatures, or possibly to ecosystems and the biosphere, or, in other words, that the 
interests of these entities should be heeded for themselves when decisions have to be taken. 
Broader understandings of human well-being have been presented, introducing quality of life issues 
alongside issues of happiness. At the same time it has been widely accepted that the good of future 
generations needs to be heeded, insofar as the impacts of current actions are foreseeable, and 
many accept that this includes the good of future generations of non-human kinds as well as of the 
human species.

A range of issues have been discussed from the outset, including how to reason from scientific 
facts (such as facts about ecology) to conclusions concerning what ought to be done. In matters 
of normative theory, some have attempted to apply Kantianism and others contractarianism to 
environmental issues, while yet others have employed revised versions of consequentialism, or 
suggested green versions of virtue ethics. In matters of political theory, some have attempted to 
modify liberalism to tackle ecological problems, while others have put forward green theories of 
other kinds, usually involving community participation, and sometimes elements of community self-
management. Policies of sustainability and of sustainable development have attained widespread 
support at international level, but debates remain about how to implement them, often in face of 
reluctance from vested interests.

The discovery in the 1980s that human action was destroying the ozone layer and, even more 
seriously, causing global warming and changing the global climate has generated a new range 
of ethical issues about responsibility for the problems and equitable solutions. Global solutions 
are needed that mitigate emissions and preserve species, habitats and planetary systems, while 
meeting both present and future human needs.

Robin Attfield
Cardiff University

Resources from the Centre

The Bioethics Briefing on Genetically Modified Crops considers aspects of environmental ethics 
in the context of crop genetic modification. 
www.bioscience.heacademy.ac.uk/resources/ethicsbrief.aspx  

The UK Centre for Bioscience event Teaching Ethics to Bioscience Students: Sustainability 
and the Environment (Cardiff, December 2009) considered various aspects of environmental 
ethics including nanotechnology and nuclear power. An event report and presentations from the day 
are available. www.bioscience.heacademy.ac.uk/events/cardiff091209.aspx  

Bioscience Bulletin 29 (Spring 2010) was a themed edition focussing on Education for 
Sustainable Development and Environmental Ethics. Articles included: 

The Precautionary Principle;• 
Articulating Values in Environmental Ethics;• 
Environmental Ethics: a Scenario-Based Approach; and• 
Sciences and sustainability. • 

www.bioscience.heacademy.ac.uk/ftp/newsletters/bulletin29.pdf  

An Environmental Ethics workshop at a Centre event in 2004 by Chris Southgate, showcased 
two environmental ethics case studies which could be used with students.  
www.bioscience.heacademy.ac.uk/events/leics.aspx 
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Resources from the sector

Publications

Spicer, J. (2006) Biodiversity – a Beginner’s Guide, Oneworld Publications

Mepham, B. (2005) Bioethics: an introduction for the Biosciences, Oxford: Oxford University 
Press. Chapters 10–12 focus on bioethics, plants and the environment, including environmental 
sustainability.

Bryant, J., Baggott La Velle, L. and Searle, J. (eds) (2002) Bioethics for Scientists. Chichester: 
John Wiley and Sons Ltd. Chapters 3–7 focus on ethics and the natural world, including 
environmental ethics, chapters 4 and 5 contain case studies of environmental ethics which could be 
used with students. 

Light, A. and Rolston, H. (eds) (2003) Environmental Ethics: An Anthology. Oxford: Blackwell 

Attfield, R. (2003) Environmental Ethics: An Overview for the Twenty-First Century.
Cambridge: Polity Press 

McConnell, R.L. and Abel, D.C. (2007) Environmental Issues: An introduction to 
sustainability. 3rd edition. Prentice Hall. USA-oriented but still good for environmental ethics.

Bryant, J., Baggott La Velle, L. and Searle J. (2005) Introduction to Bioethics. Chichester: John 
Wiley and Sons Ltd. Chapter 3, Humans and the natural world, focuses on the environment and 
environmental ethics.

Journal of Agricultural and Environmental Ethics  
www.springer.com/philosophy/ethics/journal/10806

Moran, E. (2006) People and Nature: An Introduction to Human Ecological Relations. 
Oxford: Blackwell

Deane-Drummond, C. (2004) The Ethics of Nature. Malden, MA: Blackwell 

Online Resources

BEEP (Bioethics education project) have information and resources on environmental ethics, 
aimed at post-16 teaching.  
www.beep.ac.uk/content/42.0.html 

The Practical Ethics blog from the University of Oxford brings together news stories on various 
aspects of ethics including environmental ethics.  
www.practicalethicsnews.com/practicalethics/environmental_ethics/ 

Podcasts from the Open University on a wide range of environment and sustainability themes 
and topics, including environmental ethics.  
http://podcast.open.ac.uk/oulearn/environment-development-and-international-studies/  



Ethical issues related to death, euthanasia and assisted suicide are well-known and well publicised 
(see next section). At the other end of the spectrum, arguments relating to abortion will also be 
familiar to many of those involved in teaching ethics. Before the advent of reproductive technologies 
such as IVF, most of the ethical difficulties associated with the start of life were focussed on the 
question of termination of pregnancy, on the one hand, and neonatal care, especially of premature 
infants, on the other. 

But after the birth of Louise Brown – the first baby conceived through IVF – in 1978, it became clear 
that a whole new set of ethical dilemmas had emerged. For the first time, human embryos could be 
created, selected, studied, manipulated, frozen, altered, or destroyed, outside the human body. With 
further developments in medicine and technology, ethical dilemmas associated with the start of life 
have proliferated. Some of these possibilities raised entirely new questions: is it acceptable to use 
reproductive technology for the selection of an embryo that will match the tissue-type of an existing 
sibling? Is it unethical for a woman of 60 to become pregnant?

New angles to existing questions have also emerged: some people believe that the woman’s interest 
in determining what happens to her body supercedes the interests of the embryo. But when embryos 
are created in the laboratory, this argument no longer pertains. The embryo outside a woman’s body 
is a new moral entity. Now that we know embryos can be kept alive in vitro, perhaps the time may 
come when the removal from a woman’s body need no longer entail the destruction of the embryo/
foetus. 

As reproductive technology has advanced, medical care for pre-term infants has come under 
pressure. In part this is connected with the increased availability of IVF and related procedures; 
implantation of more than one embryo has resulted in a dramatic rise in the number of multiple 
births, which is a major cause of pre-term delivery. The high costs of providing intensive care 
for premature neonates, in combination with poor outcomes has led to questions over the 
appropriateness of aggressive interventions.

Each new development raises further questions, and ethical debates in this field are dynamic and 
evolving, perhaps more so than in many other areas of ethics. Undoubtedly, this constitutes a 
challenge for the teacher; aside from its complexity, this topic can elicit powerful, cultural, political, 
religious and emotional responses. Yet this can be an immense benefit for the teacher. Of all topics, 
this is one which universally generates interest and heated discussion. 

Anna Smajdor
University of East Anglia

Resources from the Centre

The Bioethics Briefings on Pre-implantation Genetic Diagnostics and Stem Cells both 
consider some aspects of issues at the beginning of life.  www.bioscience.heacademy.ac.uk/ftp/
Resources/ethicsbrief3.pdf and www.bioscience.heacademy.ac.uk/ftp/Resources/ethicsbrief5.pdf

Resources from the Sector

Teaching Ethics

Hope, T., Savulescu, J. and Hendrick, J (2008) Medical ethics and law: the core curriculum. 
2nd Edition. Edinburgh: Churchill Livingstone

Thomson. A. (2009) Critical reasoning in ethics: a practical introduction. London: Routledge

IVF regulation

Deech, R. and Smajdor, A. (2007) From IVF to immortality. Oxford; New York: Oxford University 
Press 

Horsey, K. and Biggs, H. (eds). (2007) Human Fertilisation and Embryology: Reproducing 
Regulation. Routledge Cavendish

Jackson, E. (2001) Regulating reproduction: law, technology and autonomy. Oxford: Hart
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Smajdor, A (2008) The changing face of IVF regulation. Expert Reviews in Obstetrics and 
Gynoecology 3, 433–436

Abortion and embryo research 

Bryant, J. (2008) Embryos and Genes, Clones and Cybrids – Aspects of the 2008 Human 
Fertilisation and Embryology Act. Ethics in Brief 13 (3). Published by the Kirby Laing Institute 
for Christian Ethics (www.klice.co.uk) this review examines a range of Christian opinions on 
beginning of life issues.

Harris, J. (1999) The Concept of the Person and the Value of Life. Kennedy Institute of Ethics 
Journal, 9(4), 293–308 

Jarvis Thomson, J. (1971) A Defense of Abortion. Philosophy and Public Affairs, 1(1), 47–66 

Marquis, D. (2008) Abortion and human nature. Journal of Medical Ethics, 34, 422–6 

Singer, P. (1986) The ethics of embryo research. Law, Medicine & Health Care, 14 (3-4), 133–8 

Genetics and reproductive technologies 

Glover, J. (1984) What Sort of People Should There Be? Harmondsworth: Penguin. 

Harris, J. and Holm, S. (ed) (1998) The Future of Human Reproduction. Oxford; New York: 
Clarendon Press

Kass, L. (1998) The Wisdom of Repugnance. In The Ethics of Human Cloning, eds Kass, L. and 
Wilson, J.Q., pp3–61. Washington, D.C.: American Enterprise Institute Press

Oakley, A. (1993) Technologies of Procreation. In Essays on women, medicine and health, ed 
Oakley, A. Edinburgh: Edinburgh University Press

Premature neonates

Brazier M. (2005) An intractable dispute: when parents and professionals disagree. Medical 
Law Review, 13, 412–418

Janvier, A. and Barrington, K.J. (2005) The ethics of neonatal resuscitation at the margins of 
viability: informed consent and outcomes. The Journal of Paediatrics, 147(5), 579–585 

Silverman, W.A. (2000) Proximate moral anguish. Paediatric and Perinatal Epidemiology, 14(4), 
293–294 

Online resources
Ethical issues associated with fertility treatment  
www.slideshare.net/cjrw2/ethicsoffertilitytreatments

For multimedia resources on this topic search www.bioethicsbytes.wordpress.com using categories 

‘abortion’, ‘ivf’ and/or ‘pgd’

tutor2n.net as a general “resource for courses” this website has many resources including ethical 
ones tutor2u.net/blog/index.php/religious-studies/print/abortion-and-ethical-theory/

Moral Games for Teaching Bioethics 
www.eubios.info/MacerMoralGames.pdf 

A PROCESS: FRAMEWORK FOR TEACHING BIOETHICS basic steps in the teaching of bioethics 
www.woodrow.org/teachers/bi/1992/teaching_bioethics.html
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The ethics of end of life decision making covers a number of related issues. First, there are issues 
concerning the permissibility of ending life. Second, there is the issue of whether the law should 
permit the ending of life that is ethically permissible. 

Issues of the first kind concern euthanasia and assisted suicide. With euthanasia, one person 
brings about the death of another person for that person’s sake – it involves a benevolent motive. 
Active euthanasia involves a third party taking some action that kills another person – maybe a 
lethal injection. Passive euthanasia involves letting a person die and so not acting in a way that 
would sustain the person’s life – for example, not starting medical treatment that could keep the 
person alive or withdrawing treatment that is sustaining the person’s life. The crucial criterion for 
euthanasia is intention – is the third party acting or refraining from acting in order to bring about 
the person’s death? It is common in medical practice to either not provide life sustaining treatment 
or withdraw it after it has been started. But these decisions are made on the clinical basis that the 
treatment in question does not provide a net benefit to the patient. Therefore, these are not cases 
of passive euthanasia – the decision to withhold or withdraw treatment is not made in order to end 
the patient’s life. Assisted suicide involves helping a person to kill herself; she dies by her own hand 
and not that of another, as with euthanasia. Physician-assisted suicide involves a doctor providing a 
person with the means to kill herself. 

Those who oppose euthanasia and assisted suicide appeal to the sanctity of life. But there 
are secular ‘sanctity of life’ arguments and so it should not be assumed that all objections to 
euthanasia and assisted suicide are based in religious doctrines about the value of life. Some 
proponents of euthanasia and assisted suicide focus on respect for autonomy and so respect 
for the decision of the person whose life it is as to whether her suffering is too great to bear or 
whether her disease has robbed her life of meaning or value. Others, however, focus on suffering. 
A person who is not autonomous and competent to make a decision for herself may be suffering in 
a way that cannot be relieved by medical intervention and so compassion calls for ending her life 
without her permission – simply because she is unable to give that permission. Yet others make 
a moral distinction between active and passive euthanasia on the basis that killing, and so active 
euthanasia, is impermissible, even out of compassion, but letting die is not. 

But even if euthanasia or assisted suicide is morally permissible, there may be good reasons not to 
make the practice legal. Objections are often based on ‘slippery slope’ arguments. The problem is 
either the argument for dying applies more widely than intended (for example, to any autonomous 
decision to die and not just to cases of terminal illness) or our resistance to killing will be weakened 
by permissible cases and we will inevitably allow killing in other cases not licensed by the original 
justification. Alternatively, the objection can be that people will feel pressurised to die when they 
would rather live if it becomes common for people with certain conditions to request assisted death. 

It is important to keep the above issues separate when exploring the ethics of the end of life. 

Georgia Testa
IDEA CETL, University of Leeds

Resources from the Centre

Bioethics Briefing 6 – Issues at the end of life, considers various end of life issues including 
voluntary euthanasia and withholding or withdrawing treatment.  
www.bioscience.heacademy.ac.uk/resources/ethicsbrief.aspx 

A Biomedical Ethics workshop by John Searle at a Centre event brought together a number of 
case studies for discussion. Some of these case studies focus on issues at the end of life.  
www.bioscience.heacademy.ac.uk/ftp/events/leics/medicalcasestudies.pdf 

Resources from the sector

Publications
Brock, D. (1999) A critique of three objections to physician-assisted suicide. Ethics, 109(3) 
519-547. In favour of voluntary euthanasia and assisted suicide.

Dworkin, R.(1995) Life’s Dominion. Harper Collins. Chapter 7 is an argument in favour of 
euthanasia that acknowledges that life itself has sanctity. 
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Foot, P. (1978) Euthanasia. In Virtues and vices and other essays in moral philosophy, ed Foot, P. 
Oxford: Blackwell 

Keown, J. (2002) The case of Ms B: suicide’s slippery slope? Journal of Medical Ethics, 28, 
240–1

Keown, J. (2002) Euthanasia, ethics and public policy. Cambridge: Cambridge University Press. 
This provides a detailed case against euthanasia and its legalisation. 

Keown, J. (1997) (ed) Euthanasia Examined.  Cambridge: Cambridge University Press. A number 
of papers for and against the right to die.

Kuhse, H. (1997) The Sanctity of Life Doctrine in Medicine: A Critique. Oxford: Oxford 
University Press. 

Kuhse, H. and Singer, P. (eds) (2006) Bioethics: An Anthology. Oxford: Blackwell,  2nd edition. 
Contains a number of useful papers

Killing versus letting die: Sanctity of life versus autonomy:
Active and Passive Euthanasia, J. Rachels• The Sanctity of Life, J. Glover• 

Is Killing No Worse Than Letting Die? W. Nesbitt• When Self-Determination Runs Amok, D. Callahan• 

Why Killing is Not Always Worse…. H. Kuhse• When Abstract Moralizing Runs Amok, J. Lachs• 

Singer, P. (1995) Rethinking Life and Death - the Collapse of our Traditional Ethics. Open 
University Press.  This is a thought-provoking and challenging book that stimulates discussion.

Singer, P. (2002) Ms B and Diane Pretty: a commentary. Journal of Medical Ethics, 28, 236–7. 
Argues for respect for competent decisions to end life. 

Steinbock, B. and Norcross, A. (1994) (eds.) Killing and Letting Die. New York: Fordham 
University Press. Seminal papers on the killing versus letting die distinction. 

Thomson, J. (1999) Physician-assisted suicide: two moral arguments. Ethics, 109(3), 497–
518. In favour of voluntary euthanasia and assisted suicide.

Varelius, J. (2007) Illness, Suffering and Voluntary Euthanasia. Bioethics, 21(2), 75–83. 
Includes analysis of a slippery slope if voluntary euthanasia is a response to suffering.  

Velleman, D. (1999) A right of self-termination? Ethics, 109(3), 606–628. A secular sanctity of 
life objection to voluntary euthanasia and assisted suicide. 

Velleman, D. (1992) ‘Against the right to die’, Journal of Medicine and Philosophy, 17, 665–681. 
Addresses the pressure on people to choose death if voluntary euthanasia were legalised. 

Watt, H. (1999) Life and Death in Healthcare Ethics: A short introduction. Routledge. 

Online resources
Resources on www.bioethicsbytes.wordpress.com - search ‘ageing’ and/or ‘euthanasia’.

A Short Stay in Switzerland (BBC). Based on the story of Dr. Anne Turner who went to  
Switzerland, where assisted suicide is legal, to end her life. Extracts are available on YouTube. 
www.youtube.com/watch?v=a80aSibKdG8  

Between Life and Death (BBC). Concerns the decision as to whether to switch off the life support 
of a man injured in an accident and with limited brain function. It is discovered that he has locked 
in syndrome. Extracts available on YouTube. www.youtube.com/watch?v=4I1RBiDKDbA  

Films/Documentaries
The Diving Bell and the Butterfly (based on the book by Bauby, J-D., The diving-bell and 
the butterfly. London: Fourth Estate, 1997). First person account of life after a stroke leading to 
‘locked-in’ syndrome which addresses the value of life. 

The Sea Inside, described at http://litmed.med.nyu.edu/Annotation?action=view&annid=10205 

Million Dollar Baby, Oscar winning film about a female boxer who suffers spinal cord damage and 
is paralysed from the neck down, and the loving trainer (Clint Eastwood) who faces the agonising 
choice as to whether to do as she wishes and turn off her ventilator. 

Last Word Monologues: Before I Call You (BBC). Sheila Hancock plays a woman who makes 
the decision to go to Switzerland to end her life. More nuanced than ‘A Short Stay in Switzerland’. It 
includes her reminiscences about life and why she has decided to end her life.  
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Over the last couple of decades there has been an explosion in activity in the field of molecular 
genetics and genomics stemming from developments such as genome sequencing projects and 
DNA profiling. This very rapid increase in information has presented a variety of ethical dilemmas, 
centred around ownership, privacy and exploitation of genetic information and its impact on the 
environment and society. This is a very broad topic and aspects will also be covered elsewhere 
in this Briefing. Ethical implications of genetics and genomics will be outlined under four main 
headings; genetic screening, ownership of DNA sequence information, DNA databases and 
genetically modified organisms.

Genetic Screening
Knowledge of the genetic make up of an individual has implications not only for that person but 
also for their family. Genetic screening based on genomic sequencing and chip-based screening 
technologies make analysis of many genes at the same time feasible. We can now not only 
screen for single gene disorders but also for susceptibility to a variety of multifactorial diseases 
simultaneously, yielding information requiring considerable interpretation and counselling 
particularly in perception of genetic risk. The advent of internet-based screening companies has 
generated considerable ethical concerns both regarding the accuracy of the genetic risk data and 
also the very limited interpretation of the findings and lack of counselling. There is also the problem 
of genetic privacy and who has access to an individual’s genetic information, and under what 
circumstances.

Ownership of Genetic Information
Who should own a DNA sequence and should this type of discovery be patentable? Indeed is it 
acceptable that anyone should own a naturally occurring DNA sequence? A further debate centres 
around who should benefit from the exploitation of genetic information. Clearly those carrying out 
the research should have some benefit from their investment, but should the donors of DNA used 
in the research also gain from this?  For example if a group of patients whose DNA was critical to 
identifying a gene involved in a disease retain any rights to the use of this discovery?  Is it right to 
use genetic data gathered from indigenous populations for commercial gain or does this amount to 
genetic piracy? How can we prevent the owner of a patented piece of DNA abusing the monopoly 
they hold on using this information, particularly where this has an impact on the availability of a 
treatment or screening test?

DNA Databases
DNA profiling has undoubtedly been critical in many forensic investigations, and we now see the 
widespread use of DNA databases particularly in the UK. There is considerable debate on whose 
DNA profiles should be included in the database. Should this be limited to convicted criminals, or 
should mere suspicion of guilt be enough, or would it be fairer to include the whole population? 
What type of offences should be included and should the samples of innocent people be removed?  
There has been considerable expansion of the scope of the UK database and the introduction 
of techniques such as identifying offenders not in the database by partial matches with their 
databased relatives is now possible. 

Genetically Modified Organisms
Ethical concerns centre around the safety of the procedures and our ability to predict the 
consequences of introducing new genes into a species’ gene pool. Transgenic animals are widely 
used in both research and in agriculture and pharmaceutical industries; main concerns include 
the suffering involved in the procedure and in any consequences of the genetic modification. 
The debate about genetically modified plants has centred on the safety and environmental 
consequences of the technology as well as the ethics of their use in the developing world and the 
influence of global agribusiness.

One of the challenges in teaching ethics is to stimulate an inclusive discussion, and to get 
bioscience students to consider qualitative evidence in a field where there are no clear rights and 
wrongs. Hopefully this summary gives an idea of the huge scope of this topic along with some 
resources to use in the classroom.

Annette Cashmore and Chris Cane
University of Leicester
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Resources from the Centre

Bioethics Briefings, including Crop plant Genetic Modification and Preimplantation Genetic 
Diagnostics. www.bioscience.heacademy.ac.uk/resources/ethicsbrief.aspx

The science and ethics of cybrids, Chris Willmott, presentation at a Centre event  
www.bioscience.heacademy.ac.uk/ftp/events/camb09/willmott.pdf 

Resources from the sector

Publications

Marteau, T. and Richards, M. (eds) (1996) The Troubled Helix: Social and Psychological 
implications of the New Human Genetics. Cambridge: Cambridge University Press

Bruce, D. and Bruce, A. (eds) (1998) Engineering Genesis: The ethics of genetic engineering 
in non-human species. London: Earthscan 

Online resources

GENIE Virtual Genetics Education Centre – a range of evaluated resources covering genetics, 
genomics including ethical issues. www2.le.ac.uk/departments/genetics/vgec

Human Genome Project Information website, information about the project and a page 
considering some of the ethical, legal and social issues surrounding the project. www.ornl.gov/sci/
techresources/Human_Genome/home.shtml
The site includes a section Genomics and Its Impact on Science and Society. www.ornl.gov/
sci/techresources/Human_Genome/publicat/primer2001/index.shtml

Genomic Resource Centre of the World Health Organisation. www.who.int/genomics/en/

Genome.Gov – website of National Human Genome Research Institute (US).  
www.who.int/genomics/en/

The Human Genome webpages from the Wellcome Trust (http://genome.wellcome.ac.uk/) 
have a wide range of information, interactive activities and links to relevant news stories. See for 
example the section on The Ethics of Genetics. http://genome.wellcome.ac.uk/node30060.html 

Nuffield Council on Bioethics – in depth reports on many ethical issues, including patenting DNA 
and genes and behaviour. www.nuffieldbioethics.org/topic/dna

Genetic Alliance UK – Alliance of charities and patient organisations concerned with genetic 
disorders. www.geneticalliance.org.uk/

Foundation for Genomics and Population Health. www.phgfoundation.org/

Centre for Law and Genetics – useful resource covering outcome of legal cases relating to 
genetics issues. www.lawgenecentre.org/search.php?category=Human

Gene Watch UK – website of pressure group which monitors a wide range of genetic technologies 
and their application. www.genewatch.org/

Human Fertilisation and Embryology Authority, the UK regulator of many aspects of human 
genetics. www.hfea.gov.uk/

Hello Dolly, webquest which takes students through a number of ethical considerations 
surrounding cloning via web-based resources and activities. www.powayusd.com/projects/dolly/

The National Human Genome Research Institute, from the National Institutes of Health, 
has information and resources relating to the policy, legal and ethical issues in genetic research, 
although the legal side may differ slightly as it is US based. www.genome.gov/10000006 
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We use animals for food, as companion animals, as working animals (including service animals) and 
in the laboratory; each case posing their own ethical issues and dilemmas.  This briefing will focus 
on our use of animals in scientific and medical research.

Our use of research animals is controversial, with individuals either strongly supportive or 
fundamentally opposed to such studies. There are alternatives to their use for example, computer 
modelling, cell culture or isolated tissue studies; these high throughput, reductionist approaches 
play a vital role in reducing the number of research animals utilised. However, we cannot replicate 
organs, interactions between different organs and tissues, or entire body systems in a test tube; 
we must undertake some studies in intact, live vertebrates; be they humans or animals. Few 
humans would freely choose to participate in invasive studies of body function or be the first 
individual to trial a new medicine that had not been previously tested in animals, not knowing 
the potential side effects or indeed, whether it even worked.  Therefore, at present, there is no 
alternative but to utilise some animals in scientific and medical research.

If we must use animals, then the benefits from such studies to human health or in improving 
scientific understanding must outweigh the potential harms to the research animals.  Any research 
undertaken must fully implement the principles of the 3Rs (Replacement, Refinement and 
Reduction of the use of animals in research) thereby reducing the number of animals required and 
minimising the pain, suffering and distress experienced by these animals.  

This section of the briefing contains links to resources which provide knowledge of the ethical issues 
surrounding the use of animals in research, alternatives to their use and the principles of the 3Rs.

Dave Lewis
University of Leeds    

Resources from the Centre

Donaldson, L. and Downie, R. (2007) Attitudes to the Uses of Animals in Higher Education: 
Has Anything Changed? Bioscience Education E-journal, 10-6 available at 
www.bioscience.heacademy.ac.uk/journal/vol10/beej-10-6.aspx

Lewis, D. (2009) Evaluating the provision of training in in-vivo sciences within UK 
undergraduate bioscience degree programmes.  
www.bioscience.heacademy.ac.uk/ftp/events/sltc09/presentations/o28lewis.pdf 

Lewis, D. (2009), Animal experimentation; an integrated approach to teaching techniques, 
ethics and alternatives from Level 2 undergraduates to postdoctoral research associates. 
Case study written for the 2009 Ed Wood Teaching Award.  
www.bioscience.heacademy.ac.uk/ftp/teachaward/lewis.pdf 

Bioethics Briefing on Xenotransplantation. Although not animal experimentation, a related 
topic which may be of interest. www.bioscience.heacademy.ac.uk/resources/ethicsbrief.aspx  

Resources from the sector

Publications

Bryant, J., Baggott la Velle, L. and Searle, J. (2005) Introduction to Bioethics. Chichester: Wiley-
Blackwell. This book devotes a chapter to Animal Experimentation

Lewis, D.I. (2011) In vivo work.  In Effective Learning in the Life Sciences: how students can 
achieve their full potential.  Ed Adams, D.J. Oxford: Wiley-Blackwell

Lewis, D.I. (2009) Animal Welfare, Ethics and the 3Rs. Brings together twenty-two lesson 
plans, including student and tutor notes, for teaching different aspects of animal welfare, ethics and 
the 3Rs. Includes comprehensive links to other resources.  
www.fbs.leeds.ac.uk/staff/Lewis/3Rs_resource_e-version_Dec09s.pdf
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Online resources

Animal Research info. Information and resources on the contribution of animal research to medical 
science. www.animalresearch.info/en/home 

Alternatives to animal testing (ALTWEB). Extensive searchable database of educational and 
research resources on alternatives to animal experimentation. http://altweb.jhsph.edu/ 

Association of the British Pharmaceutical Industry (APBI). Information and resources on the use 
of research animals in drug development. www.abpi.org.uk/amric/amric.asp  

The BEEP (Bioethics Education Project) website has a section on Animal Ethics. www.beep.ac.uk

Boyd Group. UK-based forum for the open exchange of views on issues of concern related to the use 
of animals in science. Publishes reports on ethical issues surrounding the use of animals in different 
areas of biomedical research. www.boyd-group.demon.co.uk/ 

British Union for the Abolition of Vivisection (BUAV). Information and resources promoting the 
abolition of animal experimentation. www.buav.org 

Fund for the Replacement of Animals in Medical Experiments (FRAME). Materials and resources 
on the alternatives to the use of animals in research and promotion of the 3Rs.  www.frame.org.uk/ 

Home Office (Animals Scientific Procedures Division). Information about the Animal (Scientific 
Procedures) Act,  including guidance on the legislation, training, statistics and extensive links to other 
sources. www.homeoffice.gov.uk/science-research/animal-research/ 

Laboratory Animal Science Association (LASA). Information, reports and resources on the care 
and welfare of laboratory animals and implementation of best practice in the 3Rs.  www.lasa.co.uk/  

National Centre for the Replacement, Refinement and Reduction of animals in Research  
(NC3Rs). Extensive resources for the best practice / implementation of all aspects of the 3Rs including 
annotated links to online databases, websites, journal articles, legislation and other publications.  
www.nc3rs.org.uk/ 

Nuffield Council on Bioethics. Examines and reports on ethical issues in biology and medicine 
including the use of animals in research. www.nuffieldbioethics.org/ 

Royal Society for the Prevention of Cruelty to Animals (RSPCA). Science Group: resources 
and reports for improving the welfare of wildlife, laboratory, farm and companion animals. Includes 
interactive resources for use in schools. www.rspca.org.uk/sciencegroup 

Understanding Animal Research. Resources to promote the understanding and acceptance of the 
need for humane animal research in the UK. Includes factsheets, videos and images the use of animals 
in research and interactive resources for use in schools. www.understandinganimalresearch.org.uk/ 

Universities Federation for Animal Welfare (UFAW). Resources, links and monthly publication 
covering the welfare of farm, companion, laboratory and wild animals.  www.ufaw.org.uk/  

Practical resources in education and training

International Network for Humane Education (Interniche). Information and links to resources 
on alternatives to animal use in education. www.interniche.org/index1.html 

Norwegian Inventory of Alternatives (NORINA). Database containing information on over 3,800 
audiovisual aids that may be used as alternatives or supplements to the use of animals in teaching and 
training, including dissection alternatives. http://oslovet.veths.no/fag.aspx?fag=57 
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Transhumanism is a loosely defined movement that has developed significant momentum in recent 
years. The central premise of transhumanism is that humanity can and should use emerging 
technology to enhance human physical, intellectual and emotional capabilities. Such developments 
are motivated by the desire to eliminate disease and suffering and extend human life-span 
indefinitely. Transhumanism rejects claims that distinctions between therapy and enhancement 
provide any guidance in bioethics. Instead, transhumanists claim enhancement is unarguably an 
ethical good.

A prominent and prolific promoter of transhumanism is Professor Nick Bostrom, Director of the 
Future of Humanity Institute at Oxford University. In 1998 he co-founded the World Transhumanist 
Association, now known as Humanity+. Bostrom wants human capacities to be enhanced to where 
they greatly exceed the maximum currently attainable by any human being. Drugs to enhance 
cognitive abilities, implants to allow new sensory capabilities, and robotic prosthetics are on 
the near horizon. Further down the transhumanist road are artificial intelligence, cyborgs and 
downloading minds into machines. 

The ultimate vision for transhumanism is that humans will control their evolution to the posthuman, 
a species distinct from Homo sapiens. Transhumanism and posthumanism are connected, although 
also diametrically opposed in some areas. Both seek to move beyond humanism, seen as a 
philosophy and value system that privileges humanity. Posthumanism is defined in various ways, 
but a prominent strand proposes new ways of thinking about what it sees as the anthropocentrism 
and speciesism of humanism. Like transhumanism, it seeks to move beyond the limits of human 
nature and rejects traditional boundaries regarding what it means to be human or to live humanly. 
However, posthumanism rejects the importance transhumanism places on rationality and 
technology to improve humanity. A greater emphasis is placed on the inner life and being in the 
world as embodied beings in communication with other beings, machines and technology. 

Transhumanism has its critics. Francis Fukuyama has described transhumanism as the world’s 
most dangerous idea. His concern is that as some humans become more enhanced than others, 
inequalities will promote injustice. Even now, ethical questions are raised about using resources 
to help some become smarter, stronger and live longer while millions lack basic healthcare, food 
or water. Human rights have been tied to human dignity, founded in either religious or secular 
beliefs about the unique status of humans. Transhumanism and posthumanism reject such beliefs, 
which may facilitate discrimination, even between humans. Ultimately, it may lead to posthumans 
enslaving or even eradicating humans.

Some transhumanists accept such concerns as the risks of progress and why we need to control 
our own evolution. They offer instead a vision of technological salvation and a posthuman utopia. 
Current bioethical debates over enhancement are strongly influenced by whether participants 
accept the transhumanist vision or hold to human nature being relatively fixed and something not 
to be tinkered with. Such a view of human nature entails an obligation to raise everyone’s standard 
of living to a dignified level before helping some attain previously unattainable heights. 

Dónal P O’Mathúna
Dublin City University

Resources from the Centre

The Bioethics Briefing on Pre-implantation Genetic Diagnostics considers some aspects of 
Transhumanism, for example embryo selection on the basis of various traits.  
www.bioscience.heacademy.ac.uk/ftp/Resources/ethicsbrief3.pdf 

Resources from the sector

Publications

Bostrom, N. (2008) Why I want to be a posthuman when I grow up. In Medical Enhancement 
and Posthumanity eds B. Gordijn and R. Chadwick. Springer. Available with other transhumanist 
papers at www.nickbostrom.com/

Fukuyama, F. (2004) Transhumanism. Foreign Policy 144, 42–43

Transhumanism
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O’Mathúna, D.P. (2009) The posthuman future: making room for human dignity. In Nanoethics: 
big ethical issues with small technology, ed O’Mathúna, D.P. Continuum International Publishing Group 
Ltd 

Wolfe, C. (2010) What is posthumanism? Minneapolis, University of Minnesota Press.

Turnpenny, P. and Bryant, J. (2002) Human Genetics and Genetic Enhancement. In Bioethics for 
Scientists, Bryant, J., Baggott La Velle, L., and Searle, J., eds pp242–264. Chichester: John Wiley and 
Sons, Ltd

Savulescu, J., Foddy, B. and Clayton, M. (2004) Why we should allow performance enhancing 
drugs in sport. British Journal of Sports Medicine, 38, 666–670. This paper considers the positives 
and negatives behind enabling athletes to use performance enhancing drugs. 
http://bjsm.bmj.com/content/38/6/666.full  

Wilsdon, J. and Miller, P. (eds) (2006) Better Humans: The Politics of Human Enhancement and 
Life Extension. London: Demos

Online resources

Humanity+, an organisation which advocates the ethical use of technology to expand human 
capacities. Their website brings together news and resources. http://humanityplus.org/

Nanotechnology, information, resources and links to further information on nanotechnology, part of 
the focus of the information is how nanotechnology could lead to transhumanism.  
www.bioethics.ac.uk/topics/nanotechnology.php 

Resources and information on Human Enhancement from the Center for Bioethics and Human 
Dignity. The Centre explores various ethical issues from a Judeo-Christian viewpoint and aims to bring 
together resources and discussion pices covering a wide range of opinions.  
http://cbhd.org/category/issues/human-enhancement 

The Center for Neuroscience and Society at Pensylvania State University has a number of web 
briefings on different aspects of the ethics of neuro and cognitive enhancement.  
www.neuroethics.upenn.edu/index.php/penn-neuroethics-briefing/overview-of-neuroethics 

For multimedia resources on this topic, see also  
http://bioethicsbytes.wordpress.com/category/transhumanism-posthumanism/
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Life is full of risks. Part of being human is to learn how to live in the light of risk. Based on our 
experience and other people’s, we estimate the size of harm that might occur from an action, and 
we judge how probable it is to happen – the two main factors in a classical risk calculation. The 
third element in risk is the weighting we put on a certain risk. This is based on many unquantifiable 
factors – like our personal inclinations and experience, how much the risk lies in our control, our 
familiarity with it, what we compare it with, and also our social context. 

Anyone developing a biotechnology carries a responsibility to estimate the risk to people, 
communities and social structures, and the environment, on the large scale and on specific 
ecosystems. Scientists calculate risks of new pharmaceuticals or GM crops based on lengthy trials, 
accumulated scientific data and highly sophisticated modelling. But it is an ethical judgement 
whether the number which experts calculate is considered acceptable or not. This involves weighing 
risks against the benefits, and often making difficult judgements where avoiding one risk may 
accentuate another one. Is it irresponsible for scientists to piece together a pandemic virus from 
DNA fragments, or is such research a vital way to reduce future outbreaks? The precautionary 
principle advises taking anticipatory action where we do not have sufficient information but we 
seriously suspect some harmful effects. 

A balance is needed between over-reacting to the unknown, and a tendency to play down the 
risks of inventions. Carelessness, hubris, political or economic pressures, and even the needs 
of patients may lead to risks being neglected. But too much precaution may deny valid human 
judgements to proceed with a risky procedure – perhaps with a very sick patient or a serious pest 
problem within a staple food crop. Cultural, contextual and personal situations may all modify the 
degree of risk which is considered tolerable. Risks and benefits are often unevenly spread. There 
is a responsibility to protect the vulnerable, whether those most at risk from a development going 
ahead or being prevented. High regulatory demands for risk protection in rich countries raise the 
cost and infrastructure for new medical and food applications. These may become affordable only 
by large companies, and prohibitively expensive for poorer countries where the risk may be small 
by comparison with the need.

Donald Bruce 
Edinethics Ltd

Resources from the Centre

The Bioethics Briefings consider the risks behind various aspects of ethics including the genetic 
modification of crops, issues at the end of life and stem cells. 
 www.bioscience.heacademy.ac.uk/resources/ethicsbrief.aspx 

Nuclear Power - a bright future? A presentation by Chris Southgate at a Centre event considers 
the benefits and risks of nuclear power. As part of the presentation Chris describes a web exercise 
he undertakes with students which encourages them to critically evaluate websites and how they 
attempt to influence people’s views. www.bioscience.heacademy.ac.uk/events/cardiff091209.aspx 

Attfield, R. (2010) The Precautionary Principle. Bioscience Bulletin 29.  
www.bioscience.heacademy.ac.uk/ftp/newsletters/bulletin29.pdf

Resources from the sector

Danish Centre for Bioethics and Risk Assessment (CeBRA), although most of the site is in 
Danish, many of the publications (Publikationer), including papers and conference proceedings, are 
in English and cover a wide range of topics.  www.bioethics.dk/ 

The following chapters in Bioethics for Scientists (eds Bryant, J., Baggott la Velle, L. and Searle, J., 
Chichester: John Wiley and Sons, Ltd) include the discussion of risk in relation to the ethical debate 
on GM crops

Hughes, S. and Bryant, J. (2002) • GM Crops and Food: A Scientific Perspective.

Mayer, S. (2002) • Questioning GM Foods. In Bioethics for Scientists.

Ethics and Risk
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This section of the briefing points towards a number of resources for students. Resources produced 
by the UK Centre for Bioscience have tended to have academics as the primary audience. Some of 
these, such as the Bioethics Briefing papers, would prove valuable for student to read directly. Also 
the chapter on Bioethics in Effective Learning in the Life Sciences: How students can achieve their 
full potential. Edited by D.J. Adams. Oxford, UK: Wiley-Blackwell is written, in the first instance, for a 
student audience. 

The Intute virtual training suite has tutorials to help guide students through effectively searching 
for and evaluating resources on the Internet. Tutorials on Environment and Biodiversity are available. 
www.vts.intute.ac.uk/  

The Nuffield foundation produce a series of reports on various ethical issues in biology and medicine. 
Many of the reports are accompanied by a short guide to the report, outlining the main ethical issues. 
Topics include GM crops in developing countries; Animal Research; and Genetics and Behaviour.  
www.nuffieldbioethics.org/publications  

Writing papers about theories – tips and traps.  
http://ethics.sandiego.edu/lmh/E3/Appendix/Appendix.asp  

Cardiff Centre for Ethics, Law and Society, resources for students on ethics and medical ethics 
www.ccels.cf.ac.uk/student/med_bioethics/index.html  

Scientists for Global Responsibility, thinking about an Ethical Career in Science and Technology 
series. A series of briefings aimed at students and graduates intended give them an insight an 
understanding of various ethical issues associated with various careers in science and technology, for 
example:  Career Choice, ethics and animal experimentation and Career choice and climate change. 
The briefings are freely available to download from www.sgr.org.uk/publications/reports-and-briefings 

Books - the books listed in the earlier section on Ethical Theory are all ‘student-friendly’. 

Resources aimed at secondary school students

Although not intended for higher education students these resources may be of interest to first year 
students with little experience of ethics or could give you some ideas if you are undertaking outreach 
activities in schools. 

Science in Society at the University of Ulster has resources and information on its website aimed at 
10-18 year olds, includes a section on bioethics, human genome project. 
www.ulster.ac.uk/scienceinsociety/ 

BEEP – Bioethics Education Project. Here there may be useful information and reminders to 
students new to bioethics. 
http://beep.ac.uk/

Your Genome from the Wellcome Trust Sanger Institute aims to provide information about genetics 
and genomic science and its implications. Resources for both teachers and students are available. 
www.yourgenome.org/  

Bionet aims to let visitors “explore and debate the latest discoveries in life sciences”, through 
information resources and activities on a number of topics including: stems cells; future food; and who 
owns your genes?. www.bionetonline.org/English/default.htm 

The Nuffield Council on Bioethics Reaching Out to Young People group produces resources 
for students based on some of their recent authoritative reports http://www.nuffieldbioethics.org/
education  Currently there are four sets of resources available:

• Case studies in ‘personalised healthcare’
• Exploring ethical issues in dementia
• The forensic use of bioinformation
• The use of animals in research

The PHG website includes some resources which students would find useful  
www.phgfoundation.org/resources

Ethics Resources for Students
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