Case Study Examples
1 Chocolate - a Materials Approach:
	Length:
	3 hours (one lab session)

	Level:
	1st year Materials Science and Engineering Course

	Aim:
	To demonstrate the relevance of, and application of, scientific theories developed in lectures to a single material. To encourage students to use knowledge from a number of lecture courses in another setting

	Key skills:
	Group work, presentational skills, time management

	Assessment:
	Question sheet and group presentation


Students are assigned to groups of 4-6 for the session. Each group is presented with a pack of information about chocolate (raw materials, manufacture, properties, marketing data, heat treatments, compositions, structures etc.) and a set of questions to answer. There is too much information for everyone to read everything, hence the students need to set priorities and allocate tasks to ensure that all the research is completed in time. The groups are also required to give a 5 minutes presentation to the class (they are provided with OHP's and pens) on a given topic, different for each group (e.g. control of taste through composition, structure and processing). The students therefore have to share their findings from the reading and relate the information to their knowledge from other lectures (e.g. what is shell casting, tempering etc.). A final component to the case study is taste testing of a range of different chocolate samples to illustrate the role of composition (sugar, milk, cocoa levels), particle size etc. This element is designed to be both fun and informative, the students particularly like to try the American chocolate, which is almost universally disliked, and determine what the differences are that change the taste compared to the different English chocolate types.
[bookmark: _GoBack]2 Space Shuttle Challenger Disaster
	Length:
	2 weeks (2 x 2 hour lecture sessions)

	Level:
	Level 1st year Materials and Engineering course

	Aim:
	To illustrate the importance of materials science in a real life situation and to encourage students to consider the role of an engineer in the workplace

	Key skills:
	Individual study, written communication, research skills

	Assessment:
	Individual report in the style of a popular science magazine article


This case study examines the issues surrounding the space shuttle Challenger disaster and requires students to consider the problem from three main viewpoints: technical, economic/political and social. There are two scheduled sessions, the first is used to outline how and why the disaster occurred. Clips from a NASA video are used to present technical information on the topic, and video clips of an interview with an engineer involved in the disaster are used to give further insights into the event. Students are encouraged to address issues as they arise and participate in class discussion. At the end of the session the students are told to research independently into the topic to gain a greater understanding of the case study. The following session includes three mini-lectures by technical experts that cover the political history of the program, the impact on society of the teacher in the space program and the technical cause of the disaster (rubber O'ring performance and rocket booster design). These are approximately ten minutes long and after each presentation students are expected to interview the experts to find out further information. Students will have been made aware of this in the previous session so have the opportunity to prepare questions. The session finishes with a role play exercise which requires three volunteer students to act out a telephone conversation that took place between the NASA government and the technical engineers from the company Morton Thiokol.
Students are asked to write an article in the style of a popular science magazine (for example New Scientist/Materials World) considering one aspect of the overall problem. Example articles from Materials World are provided as guidelines for the required technical level and format of the report.
3 Metallic Bicycle Components
	Length:
	5 weeks (1 introductory lecture, 3 practical sessions, 2 group sessions and a presentation session)

	Level:
	2nd year Sports and Materials Science course

	Aim:
	To illustrate why given materials are used for a particular application. To give students the opportunity to produce and analyse experimental data in conjunction with carrying out independent research on the topic. To help them to understand and interpret microstructures in relation to material properties.

	Key skills:
	Group work, presentation skills, time management

	Assessment:
	Group report and presentation and an individual executive summary


Students are assigned to groups of 5-6 and investigate a number of components: frames, spokes and rims. It begins with an introductory lecture where students are briefed on the topic and the case study objectives are set. The structure of the case study work is also explained to the students in terms of how the practical and group sessions operate. When designing the case study it was clear that it was not practical for all the students to attend all the experimental sessions. To tackle this problem, students are told that each experimental session is limited to two members from each group and different pairs are required for each session. This ensures that all students attend at least one practical session. Each group then has access to a complete set of experimental data, but this depends on good group management and communication. Two formal group sessions are scheduled in the two weeks that follow the practical week. Each group meets with the lecturer and post-graduate assistants for ten minutes to give a five-minute presentation and provide a one-page summary of activity and future plans. If a group member does not attend, they lose marks. The aims of the group sessions are as follows:
· To ensure that progress is being made.
· To enable appointments to be made with the post-graduate students to answer specific technical questions.
· To provide an opportunity for the group to meet and detail activities for the following week.
· To ensure the egalitarian operation of groups.
Students are expected to carry out independent research on the topic to use in conjunction with their experimental data. In the final weeks, students address their case study objectives by handing in their group report and giving a presentation. They also have to submit an individual executive summary, which is used as an individual component to the group work.
4 Windsurfing masts
	Length:
	3 weeks (Introductory lecture and presentation session)

	Level:
	2nd year Sports and Materials Science course

	Aim:
	To demonstrate the application of theo- retical concepts in an item of sporting equipment and to encourage students to carry out independent research and study on the topic

	Key skills:
	Group work, presentation skills, independent research

	Assessment:
	Group Report and presentation and peer assessment


This case study requires students to work together in groups of 5-6 to investigate materials selection and construction for windsurfing masts. This is the first case study out of four in which first year students participate. To help the students understand this new type of learning, part of the introductory lecture is used to brief them on what is expected of them when taking part in case studies. Following this, background information on mast technology provides some details in the areas that students need to consider. Groups then assemble and are given ten minutes to brainstorm what properties the masts may require and suggest suitable materials. Students then discuss and share their ideas. Finally, students are given a basic materials selection chart and are asked to consider materials selection on two variables, density and stiffness. This teaches students how to use these charts and also highlights the type of materials they should be considering.
Windsurfing masts have to fulfil a certain criterion and students are asked to research into the types of material that could be used to meet that criterion. They are also asked to discuss production methods for the mast based on a chosen construction material. This case study asks the students to consider two possible designs and to suggest materials and production processes:
Design 1 (to be considered for a weekend sailor):
· Force 3 wind
· Required modulus - > 10 GPa
· Required strength - > 100MPa
Design 2 (applies to competition masts):
· Force 5 wind and above
· Required modulus - > 100 GPa
· Required strength - > 1GPa
For the rest of the case study students work independently in their groups to research into the topic. They are expected to organise their own work and delegate tasks within the group. In the third week they reassemble to give their presentations, submit their group report and carry peer assessment.
5 Joining Processes
	Length:
	7 weeks (Introductory lecture, interim presentations, final presentations)

	Level:
	Year 2 Materials Science and Engineering course

	Aim:
	To demonstrate to students the application of processes for joining materials which has been covered in year 1 lectures, but also to extend to consider design, defects, production methods etc.

	Key skills:
	Group work, poster presentation skills, time management

	Assessment:
	Group Report, poster presentation and peer assessment


Students work together in groups of 6 to specify joining processes for specific components. This activity contributes to a third of a module that was previously taught by lectures. Basic processes for joining are covered in year 1 and this case study extends the analysis to include design, defects and production of joints with reference to specific requirements. The case study involves a number of activities that overlap with the other modules the students are taking, such as Selection and Design, Fatigue and Fracture and Materials Processing. It begins with an introductory lecture in which the lecturer outlines the case study format and gives some background to the topic. Students are then put into their groups and given case study specifications. Each group is assigned a different component for which they have to specify joining processes. These are:
· Pipeline for carrying oil in a coastal environment
· Power station heat exchanger bundles
· Lightweight tube structure (linked at both ends) e.g. for a bicycle frame
· External tram body
· Box girders for bridge section
Students must arrange a meeting with the lecturer after the first week of the case study, after which the groups should contact the lecturer as needed during the rest of the case study. In the fourth week, students are required to give a ten minute interim presentation on their work to date. This provides an opportunity for the lecturer to gauge the groups' progress. The assessment for the activity is made up of three components; a final group report, a poster presentation and the completion of a peer assessment form. In the final week students submit their report and display and answer questions on their posters.
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