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Physics-based Extended Project case studies
Nuclear power
Initial research
Usain was studying for A-levels in physics, geography and economics, and he wanted his project to relate to his interest in environmental issues.  He decided to focus on energy supply - an important topic that is frequently in the news, and one that he could explore from a variety of perspectives.  
Usain's first idea, inspired by an article in a geography magazine, was to evaluate the different types of energy supply and identify which would  be most appropriate on different spatial scales (global, national … individual homes).  However, as he began to research this topic he quickly realised that it was very broad, and he decided to focus solely on nuclear power.  He believed that nuclear fission would be a significant energy source in the future, and he was interested in researching evidence and arguments that related to his point of view.  After drafting and redrafting his project proposal over about three weeks, in consultation with his supervisor, Usain arrived at his project research question:
Is nuclear fission power a real sustainable option for energy generation?
Having finalised his project proposal, Usain commented that he was happy with the research question as he felt it had a clear focus that would guide his project, and it was something that promised to maintain his interest over a long period.     
Organisation and planning
Usain began work on his project early in the autumn term of Year 12, and the deadline for handing in the report was mid-March in Year 13. During Year 12, as well as working on the research for his own project, he took part in class sessions and activities, in areas of general interest to the class, that helped build up relevant skills. These activities included literature research tasks, written assignments, group discussions and seminars. Each week, he had a one-to-one meeting with his supervisor.   
Usain began his planning by breaking down his project into sections (e.g. literature research, writing a review of literature … discussion, conclusion …) and estimating how many weeks each would need.  He noted that he would be working one some sections alongside one another. 
In consultation with his supervisor, Usain identified major milestones for the project (e.g. 'complete first draft of discussion') and agreed dates by which he would reach them.  As time went on, he broke down some of the large sections into smaller parts so that he could give himself a target for each week's work.  
Literature review

Literature research was a major part of Usain's project.  He used a wide range of books, magazines and websites in this research, and he found the Jstor archive of academic journals a useful source of peer-reviewed scientific articles.  As he went along, he kept notes on his reading and evaluated the reliability of each source at the same time as compiling a bibliography. 
At first, Usain adopted a scatter-gun approach to his research, reading everything he could find about any aspect of nuclear power.  But after a conversation with his supervisor he decided to structure his literature review under headings, which helped him  to focus on one aspect at a time.  Adopting this structure also helped him to discard some information that was not relevant to his research question; he later commented that he felt his project report had greatly improved as a result.  
As part of his initial research while developing the idea for his project, Usain had compared the energy densities of various fuels and found some data about the costs of electricity generation.  This information was relevant to his research question so he included it in his literature review. 
Early on, Usain realised he needed to be precise in his use of the term 'sustainable' so he researched its meaning in the context of power generation and produced his own working definition.   

He felt he needed to learn how nuclear power generation worked, so he used textbooks to read about the physics of nuclear fission and to learn how nuclear power stations operate.  This included finding out about safety and the causes of high-profile accidents such as Chernobyl.       
Another part of his research explored the environmental impact of nuclear power, which included carbon emissions and waste disposal.  He went on to consider economic aspects, such as the costs of mining, transporting and processing nuclear fuel, and how these costs related to the geographical locations of uranium deposits and power stations.  

Researching the history of anti-nuclear protests helped Usain appreciate political aspects of his research question.  He felt that public opinion, linked to people's perceptions of the risks and benefits, would be an important factor in influencing government decisions about power generation, so as well as looking up the results of some large-scale surveys, he conducted his own research using a questionnaire.  In his review he referred to, and commented critically on, his own primary research findings.  
Discussion and conclusion
Usain started drafting his discussion section quite early on, as he was keen to put forward his arguments and points of view.  But then when he reviewed the first draft he realised that it was somewhat rambling and difficult to follow. He then restructured the discussion section of his report under three main headings, looking in turn at safety, economic sustainability and environmental impact of nuclear power, and cutting out some irrelevant material.  

Usain's research had given him an excellent understanding of nuclear power generation and the complex issues surrounding decisions about its adoption.  This enabled him to present a very well-informed and persuasive discussion, in which he clearly set out arguments in support of his point of view, and strengthened his case by identifying and addressing counter-arguments. 

He followed the discussion with a concise concluding section in which he presented a summary of the main points of his arguments and stated his answer to his own research question.

Evaluation
Reflecting on his project, Usain commented that he had learnt a great deal about nuclear power generation and issues associated with it, and had modified his point of view in the light of his research.  He said that the project had helped him to 'arrive at a balanced, realistic conclusion, having weighed up substantial evidence…'.  
He also noted that he had learnt a great deal about carrying out research and how to present an argument. Most of all, he felt he had learnt the importance of planning before starting to write, noting that a bit of planning would have saved him considerable time spent rewriting both his literature review and discussion sections.  

Supervisor notes
A project that uses literature sources to develop an argument and put forward a point of view in response to a research question would be classified as a Dissertation and entered for Unit 1 of the Edexcel scheme.  The other awarding bodies for EPQs (AQA, OCR, WJEC) do not distinguish between different types of project.  

The project described here was carried out over four terms and included a taught course, class time and generic activities designed to help students develop skills such as research, extended writing, argumentation ...  A period of at least four terms is recommended for EPQ work, though in practice such an extended period might not be feasible.   
A good literature-research project involves more than merely amassing information on a topic.  A clear research question helps give the work direction, as does having a structured framework for the project report. A focused literature review, followed by a discussion section setting out evidence-based arguments and identifying counter-arguments, culminating in a conclusion that answers the research question – as in Usain's project – is an excellent model to adopt.    

Discussion points
1
How would Usain have applied and extended his knowledge and understanding of physics as part of his project work?
2
EPQ examiners have identified three dimensions in which a project might demonstrate extension:

deepening understanding (e.g. exploring a topic in greater depth than required for A-level);

broadening skills (e.g. practical skills, data analysis, critical thinking);

widening perspectives (e.g. ranging over two or more subject areas; ethical or social implications).
How would Usain's project demonstrate extension in one or more of these dimensions? 
3
A strong feature of Usain's project was the way he used his research question to focus and guide his work throughout.  Identify ways in which having a clear question helped Usain to carry out his project successfully.  
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