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Aims and objectives 

This project has researched into the development of student-centred learning resources, with particular reference to molecular diagnostics. It has focused on the application of biomolecular techniques such as PCR (polymerase chain reaction) and electrophoresis (a technique for molecular separation) via practical workshops for students studying on Foundation degree courses in biological and biomedical sciences.

Background 

I was extremely pleased to be offered the opportunity to carry out a research project in my own field. I have worked in biosciences for many years (having a genetic engineering background) and have been involved in the teaching of undergraduates in biology at levels 5 and 6. For several years I have been looking to spend some time updating my own skills and knowledge in the field of molecular biology, with particular reference to diagnostics and the introduction of laboratory-based, student-centred resources. 

Molecular diagnostics is an important analytic tool in today’s society. It includes a range of technical processes that investigate the DNA extracted from cells to reveal vital information about the origin and vitality of the cell. These processes are used in many different disciplines of biology today, including detecting human genetic disorders, detecting oncogenes, identification of infectious diseases, chromosome abnormalities, pharmacogenomics, gene therapy, genetic profiling, forensic science, food authenticity (eg identifying whether food has been genetically modified). 

City College Brighton and Hove and the University of Brighton were planning to expand the biology provision at Foundation degree level by introducing a new Foundation degree in Biomedical sciences. It was hoped that this project would also provide valuable student resources to aid the learning of cancer diagnosis and treatment, in addition to forensic science applications.

Laboratory-based research

I was aware that the biomolecular company Bio-Rad had recently developed a kit for the teaching of forensic science and decided to introduce this into the learning of a genetic engineering module. The kit and a thermocycler, for carrying out PCR, were purchased and, with the help of a project student, I undertook to train myself and technicians on the use of the equipment and the preparation of materials. I was particularly interested in assessing the kit for safety, streamlining the practical time and quantity of consumables required for each analysis.

Protocols were developed, evaluated for safety, streamlined for student and technician practical time and analysed for consumable cost-effectiveness. We found that we could run the whole experiment with teaching in one four-hour or two two-hour sessions, using half quantities of the reagents.

The protocols have been trialled on two student groups to date, and evaluated by student experience, results and questionnaires. This resulted in several technical problems being identified with learners at this level, which included difficulties with gel preparation, rapid DNA staining with fast blast dye and the melting of the gels at the cathode terminal end. Further laboratory research was undertaken to tackle these practical difficulties and the protocols amended. New gel boxes with larger buffer reservoirs have been purchased in an attempt to solve the latter problem. It is planned to run a further trial with a third student group in November 2008. 

Library-based research 

The Bio-Rad forensic kit was suitable for use with students studying biological sciences but needed a new rationale for the application to biomedical sciences. Therefore, as part of this project, I undertook a theoretical, library-based approach to update myself on the general use of molecular diagnostics in the identification of oncogenes, initially with respect to colon cancer. I found this aspect particularly challenging due to the wealth of information available on the internet. I found that, in most cases, colon cancer is diagnosed using physical techniques such as colonoscopy and ultrasound. There were some syndromes that resulted in colon cancer that had genetic basis, such as Familial Adenomatous Polyposis and Hereditary Nonpolyposis Colorectal Cancer types 1 and 2. However, I found these difficult to fit to the genetic profile given in the forensic kit. 

I did, however, find information on the treatment of breast cancer using herceptin and was able to apply this theoretical knowledge of how herceptin works to why it is successful in only a small percentage of patients. From this research I was able to develop a hypothetical scenario for the biomedical laboratory workshop. The rationale was to genetically screen women with breast cancer prior to treatment to identify whether the drug would work, thus saving the costly treatment for those who had a genetic basis for the use of herceptin. This approach was well received by the students who undertook the trial run. They enjoyed the scenario of being research scientists and gained good laboratory results that were easy to analyse.

e-Learning resources

Additional research revealed that an e-learning site for distance learning had already been developed within the Faculty of Pharmacy and Biomolecular Sciences at the University of Brighton for level 6 modules. This resource is based on the studentcentral website, a virtual learning resource for University of Brighton students. The scenarios and practical workshops described above would be of advantage to students who go on to take the level 6 top-up degree at the university and then study molecular genetics at this level. It was hoped to evaluate Foundation degree student understanding of this resource via a student questionnaire. However this was not possible due to poor student return. Therefore the application of this resource for level 5 study at Foundation degree level is currently being investigated.

Evaluation of the project experience

Working with the SLN and undertaking this project has been very enjoyable and challenging. I have met other researchers at support meetings and the summer conference, and exchanged ideas and experiences. The project has given me time to update, expand and apply my theoretical and practical knowledge on molecular diagnostics. Initially, I found applying the scenario difficult and would have benefited from a placement within a molecular diagnostic laboratory in pathology. I would recommend this to anyone undertaking such research in future. However, I have gained many new skills, and put into place new equipment and experiments within the teaching laboratories at City College Brighton and Hove and Plumpton College. I am now looking forward to applying the workshops to the teaching of molecular diagnostics to wine, equine and animal science students at Plumpton College.
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