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Teacher Notes

1.
Preamble

The case studies which follow are intended for use with groups of students following post-16 programmes of study in biology or biotechnology.  With suitable amendment we believe that they might be useful resources for use in other subject areas e.g. as part of General Studies or Key Skills programmes of study.

2.
Background to the activity

Increasingly students on post-16 programmes of study are being required to address and discuss social and ethical issues associated with recent advances in biotechnology and molecular biology.  There exist a number of teaching strategies which might support the learning outcomes demanded by the various specifications.  Whilst being supportive of the rationale behind the need to allow students to explore societal issues associated with new advances, we also recognise that the formal teaching time available in the ‘average’ curriculum will be short.  Teachers will need to be assured, therefore, of the explicit value of any resource which they might wish to use in encouraging debate about societal issues.  We also believe that learning resources which develop other key or transferable skills amongst students offer additional benefits.   It is in this context that the following case studies have been developed.

3.
The activity
Students are split into groups.  We recommend that no more than 5 students per group are allowed since this limits discussion and may allow some students to ‘hide’ and not fully engage in the process.

Each group of students is given a case study.  Each case study, whilst following a similar pattern in terms of layout and context, is different in content and in our experience this difference in content needs to be stressed to the students.  Depending on the age and experience of the students it may be appropriate to ask them to undertake some preliminary reading/research prior to the activity.
The task for each group is broadly similar.  They are expected to read through the short piece of background information and then address the questions(s) given in the scenario.  The students will need to consider the issues, manage their time and come to a consensus in the time allotted for their discussion.   During this phase we recommend that the tutor take on a role of facilitator rather than that of an ‘expert’.  If discussion becomes too energetic the role may change to that of referee!  It is important for each group to remain focused since in the final part of the activity each group will deliver a short (5 minutes or less) presentation summarising their collective position.

The level of complexity of this presentation will depend upon a number of factors but the preparation time may limit the level of sophistication which can be achieved.   As a minimum we suggest that they might use flip-chart paper to support their presentation.  Students should be reminded that the audience will need, as part of the presentation, to be given some background information about the case study.
4.
Outcomes

Each case study has been designed so that broadly similar responses from each group might be generated.  However, we anticipate that your students may often have different opinions and not agree with each other.  In reaching their decisions they may need to develop a consensus.  Indeed some case studies may have no obvious answers and in such circumstances it would be interesting to tease out the reasons for the lack of such answers.   In many cases, wider discussion and background research will be necessary before firm conclusions can be made and you may be able to find opportunities to allow such activities both inside and outside the classroom.
5.
Teacher/tutor intervention
Clearly you will have various strategies for engaging your students in debate.  If you feel that your students are struggling to engage in discussion with their peers, you might wish to prompt them with questions, for example:

· Which groups of people might be affected by the planting of GM crops?

· Can you think of any issues surrounding the planting of GM crops?

· For what reasons do people support/object to the planting of GM crops?

In our experience it is important to act as facilitator rather than the ‘expert’ and so try to avoid giving answers to the questions yourself! 

6.
Feedback

We would welcome feedback about the usefulness of the case studies in your teaching.   Please feel free to contact us by any of the routes given below.   We would also be pleased to learn about any further case studies or similar resources that you develop.
Golden rice and the alleviation of vitamin A deficiency
Background Information
The potential to create rice with enhanced micronutrient content illustrates one way in which genetic engineering may potentially contribute to reducing malnutrition.  Vitamin A deficiency is widespread in the developing world and can lead to poor health, blindness and contribute to childhood mortality.

Rice forms a significant part of the staple diet for people who live in many developing countries.  Scientists have genetically engineered rice by inserting 3 genes (that originated from daffodil and bacteria) which generate enzymes that make the rice grains produce -carotene.  This genetically modified rice produces golden coloured grains and hence is given the name golden rice.  In the body, -carotene can be converted into Vitamin A.  Therefore, people who consume golden rice increase the amount of -carotene in their diet and hence they are more likely to meet their daily requirement for Vitamin A.  Whether you can meet your total daily requirement for Vitamin A by consuming a ‘normal’ quantity of rice is in dispute and may depend upon other dietary components.
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Image taken from: http://news.bbc.co.uk/olmedia/1135000/images/_1138390_rice150a.jpg
Background information and scenario adapted from:

1. Genetically modified organisms, consumers, food safety and the environment, Food and Agriculture Organization of the United Nations, available at ftp://ftp.fao.org/docrep/fao/003/x9602e/x9602e00.pdf
2.  Plants, Genes and Crop Biotechnology (2003) M.J. Chrispeels and D.E. Sadava (eds.), Jones and Bartlett Publishers, Boston.  ISBN 0-7637-1586-7.
Further reading

Bowsher, C. (2002), Genetic manipulation of plants, Biol. Sci Rev., 15, 10-13.
Production of sweet proteins
Background Information
A useful plant that can easily be cultivated is the katemfe bush, a plant native to the African rainforest.  Thaumatin, one of the strongest known natural sweeteners, can be extracted from the berries of the katemfe bush.  Regulatory authorities in both the USA and the EC have classified thaumatin as “safe” and its use is approved in chewing gum, desserts, soups and other products.  Thaumatin is extracted on a commercial scale in a number of developing countries and sold to developed countries thereby providing local farmers with an important source of foreign currency.   

More recently the gene responsible for the production of thaumatin has been isolated.  A large multi-national company based in Europe has made a proposal to transfer the gene responsible for thaumatin production into a number of different plant species.  The company hopes that these genetically modified plants will produce thaumatin with greater yield than is available from the katemfe bush.  Some experts claim that transferring production of high-value plant products from developing countries to genetically modified crops in developed countries will have a negative impact on the economies of the developing countries.  In this case, however, the company wishes to grow the genetically modified crops in the developing country thereby ensuring that some of the profit generated remains in the country.  Opponents of the proposal are concerned that the company would not obtain permission to grow thaumatin-producing genetically modified plants in Europe because of stricter controls that apply.
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Image:  The berry of the katemfe bush.  
Taken from: 
http://www.igb.fraunhofer.de/WWW/Presse/
Jahr/2004/en/African_sweetener.en.html
Background information and scenario adapted from:

1. A press release from the IGVT University of Stuttgart Fraunhoffer Gesesllschaft – available at: http://www.igb.fraunhofer.de/WWW/Presse/Jahr/2004/en/African_sweetener.en.html
2.  Plants, Genes and Crop Biotechnology (2003) M.J. Chrispeels and D.E. Sadava (eds.), Jones and Bartlett Publishers, Boston.  ISBN 0-7637-1586-7.
Further reading

Agricultural Biotechnology Council (2002) GM Crops: Understanding the issues. Agricultural Biotechnology Council, London.  ISBN 0-9542165-0-4. 
Insect resistant cotton

Background information

Cotton is commonly thought of as being a ‘natural’ and therefore environmentally friendly choice.   As one of the most popular fabrics used throughout the world for clothing, soft furnishings etc., demand for cotton is high and it is grown widely as a cash crop.  Huge quantities of chemical insecticides are used in the farming of cotton in an attempt to control the cotton boll weevil.  This insect pest causes severe damage to growing cotton.

Genetically modified cotton plants that express proteins which kill insects have been found to provide effective control against the cotton boll weevil.  This so-called Bt cotton contains genes that originated in the bacterium Bacillus thuringiensis.   Bt cotton first received approval to be grown commercially in 1996 in the USA.  Subsequently, it was approved for use in several other countries including Australia, Argentina, China and South Africa.  In 2002, the Indian government was making a decision as to whether to approve the commercial growth of Bt cotton.

Scenario
You have been invited to prepare a briefing document for the GEAC (Genetic Engineering Approval Committee) of the Ministry of Environment and Forests, of the Government of India.  The GEAC, in turn, has been asked to make recommendations about whether Bt cotton should be approved for commercial cultivation in India.  The GEAC will need to consider issues, both positive and negative, in order to reach its decision.

Your task is to identify those issues which the GEAC should take into account and on which further advice from experts might be sought.  In briefing the GEAC, you will have only five minutes to put across your list of issues.  The GEAC members will find it useful if you could include reasons as to why you have identified specific issues.

Background information and scenario adapted from:

1. Genetically modified organisms, consumers, food safety and the environment, Food and Agriculture Organization of the United Nations, available at ftp://ftp.fao.org/docrep/fao/003/x9602e/x9602e00.pdf
2.  Plants, Genes and Crop Biotechnology (2003) M.J. Chrispeels and D.E. Sadava (eds.), Jones and Bartlett Publishers, Boston.  ISBN 0-7637-1586-7.

3. Safety of Bt-Cotton: Facts allay Fear by T.M. Manjunath, available at http://www.agbioworld.org/biotech_info/articles/safety-bt-cotton.html
Further reading

Bowsher, C. (2002), Genetic manipulation of plants, Biol. Sci Rev., 15, 10-13.
Genetic manipulation of plants:


Case studies for post-16 students





Scenario





You are invited to prepare a briefing document for the Minister of the Department of Food and Agriculture in a developing country.  The Minister, in turn, has been asked to make recommendations about whether the use of golden rice should be allowed.  The Minister will need to consider issues, both positive and negative, in order to reach a decision.  





Your task is to identify those issues which the minister should take into account and on which further advice from experts might be sought.  In briefing the Minister, you will have only 5 minutes to put across your list of issues.  The Minister will find it useful if you could include reasons as to why you have identified specific issues.  





Image taken from:


http://www.isaaa.org/kc/CBTNews/press_release/briefs32/ESummary/Executive%20Summary%20(English).pdf





Scenario





You are invited to prepare a briefing document for the Minister of Agriculture in the developing country.  The Minister has been asked to make recommendations about whether the growth of genetically modified plants producing thaumatin should be allowed.





Your task is to identify those issues which the minister should take into account and on which further advice from experts might be sought.  In briefing the Minister, you will have only 5 minutes to put across your list of issues.  The Minister will find it useful if you could include reasons as to why you have identified specific issues.  
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