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The ability to engage in discussion about the impact of science on society is increasingly seen as an essential part of young people’s education. Some examples of good work currently exist in schools and further education colleges, but these examples are comparatively few. 

An interdisciplinary team from the Institute of Education, University of London, carried out research for the Wellcome Trust in which they sought to uncover how, and in which curriculum subjects, controversies arising from bioscience are tackled in schools and colleges in England and Wales. The aims of the research were to highlight good practice, identify institutional obstacles, and find ways of enhancing young people’s experience of science education, preparing them to engage confidently with the issues that they are likely to face in the future.

The study showed that 60 per cent of teachers from all types of institutions and all subjects think that there is too little coverage of the issues related to biomedical science. The majority of all teachers interviewed felt strongly that students should have an opportunity to explore such issues. Teachers view this kind of exploration as vital in building self-confidence, developing lines of critical thinking and enabling students to deal with socio scientific issues in a balanced way. They also consider that it engenders sensitivity towards the rights and needs of others.

Currently, the majority of science teachers consider it their role to present the 'facts' of their subject and not to deal with associated social or ethical issues. In general, science teachers feel that they lack the skills, confidence and the time to initiate and manage classroom discussion. Much could be learned from their humanities colleagues who demonstrably promote student discussions of ethical and social issues. 

Science teachers highlight the existence of formal assessment as a major factor in determining the level of coverage of socio scientific issues. Most science examinations reward knowledge and understanding rather than well-reasoned argument. Innovative mechanisms for assessing students’ ability to present reasoned arguments are identified as essential for young people to engage with these issues.

Teachers of science should be supported to engage their students in discussion about these issues, through high-quality professional development, through the production of appropriate educational materials, clearer guidance from awarding bodies and with greater flexibility in their teaching.

Humanities teachers appear most confident when covering general ethical and social issues; they feel significantly less confident though about addressing socio scientific issues. Many consider the scientific facts incidental to their teaching of issues-based topics - a source of concern for science educators who feel that disregarding the science and its accuracy reinforces student misconceptions. 

The research identifies successful components of existing courses and strategies for sharing skills and knowledge among science and humanities teachers. Teachers of humanities and Personal, Social and Health Education (PSHE) should have access to educational resources that clearly set out the science and the issues it raises.

A lack of collaboration between different subject departments currently exists in schools. Science is perceived as value free and humanities as value laden. This results in the teaching of facts and the development of opinion and moral reasoning being kept separate. However, one promising model of cross-curricular collaboration identified is the 'collapsed day' - during which teachers work together to take students off-timetable to explore a theme. The introduction in England of Citizenship Education in 2002 could act as a catalyst to facilitate greater coordination among science, humanities and other teachers and develop closer working ties. 

If future generations are to engage with the issues raised by science in a considered and responsible way, the education community must confront a range of challenges. These include establishing a clear philosophy about what science education should be, and how to resolve the demands of a conventional science education with a curriculum that examines science in society. The science curriculum in particular needs to provide the flexibility for teachers to explore the power and limitations of science within an ethical framework.


Recommendations

· Social, moral and ethical issues should be more clearly set out in examination specifications and syllabuses than they are at present. This would provide clearer opportunities for addressing issues arising from biomedicine.

· The Qualifications and Curriculum Authority and the Qualifications, Curriculum and Assessment Authority for Wales should identify where socio scientific issues could be covered in the curriculum and make this explicit to the awarding bodies.

· Social, ethical and legal implications of the science should be integrated into the curriculum where possible and formal assessment criteria should be devised to give recognition both to discursive argument and knowledge of science.

· Research should be carried out looking at effective ethics teaching in science. Training opportunities should be made available to teachers of science and other subjects so that they can use the principles of moral philosophy when addressing socio scientific issues.

· Educational materials should be developed that invite analysis of socio scientific issues from a range of perspectives but which also provide sufficient, accurate and accessible technical scientific information for non-specialists.

· The DfES, professional subject bodies, teacher-training colleges and those involved in relevant education initiatives - such as Citizenship Education - should explore the potential for cross-curricular initiatives such as 'collapsed days'. Teachers should have access to continuing professional development to ensure that they can implement such schemes. 

· The Citizenship curriculum to be introduced into schools in England in 2002 should encourage consideration of socio scientific issues. It should foster interdepartmental cooperation and guide schools on relevant topics and issues. 

· The science of the brain needs to be incorporated into mainstream science and post-16 biology, providing opportunity for greater consideration of the issues related to neuroscience and mental health.

· The school curriculum should encourage students to examine the biological, psychological, environmental and social factors associated with mental health problems. Research should be carried out among teachers, students and parents to identify attitudes towards learning about mental illness and its treatments.

· Post-16 students could be encouraged to take a course such as the new GCE Advanced Subsidiary Science for Public Understanding. Scientific issues could then be explored at a greater depth than they are in the very broad General Studies syllabus.

· Research should be carried out into how the philosophy courses currently run in some primary and secondary schools affect the moral development and ethical decision making by pupils.

· Quality training courses should be designed and piloted to update teachers on biomedical developments, such as stem-cell technology, and their social, ethical and legal implications.

· Support material should be developed and piloted to accommodate the range of religious and secular perspectives towards various socio scientific issues.

