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Introduction





Scene setter – The video of the team who are developing the eRally car � HYPERLINK "http://glo.li/2fwsdhF" �http://glo.li/2fwsdhF� (paste URL into browser)  could be used to engage interest in the topic and get the learners talking about their ideas. Learners could consider some of the knowledge and skills the rally team would need to build their car. This topic allows them to see the purpose and relevance of learning about materials and how that knowledge is applied to solve engineering problems. The eRally car context provides rich opportunities for interdisciplinary learning and teaching and an interdisciplinary topic could be planned in conjunction with other departments, such as the sciences department.  





This learning journey with a technologies focus is aimed at third level. Lessons give learners experiences and the opportunity to develop their understanding of testing the properties of materials and the importance of this to making parts for the inner and outer shell of a car. Learners are given the chance to apply learning by designing their own test pieces and testing rigs.  





An overview planning sheet is shown on the next page which gives a plan for learning and teaching, starting from the experiences and outcomes. Learning intentions, success criteria and possible evidence which could be gathered to assess learning are shown. The pages that follow the overview give examples of learning experiences which would address some of the learning intentions. They illustrate opportunities for learners to develop knowledge and understanding, concepts and skills and opportunities to apply these.








Interdisciplinary learning planning opportunities 


An engineering challenge could be incorporated into an interdisciplinary project where learners build their own electric buggy and apply knowledge and skills brought from different curriculum areas. 








Responsibility of all areas which could be addressed in this learning journey:


I can solve problems by carrying out calculations with a wide range of fractions, decimal fractions and percentages, using my answers to make comparisons and informed choices for real-life situations.  MNU 3-07a





Technologies experiences and outcomes 


By applying my knowledge and skills of science and mathematics, I can engineer 3D objects which demonstrate strengthening, energy transfer and movement. TCH 3-12a








Experiences and outcomes


By applying my knowledge and skills of science and mathematics, I can engineer 3D objects which demonstrate strengthening, energy transfer and movement. 


 TCH 3-12a








Learning intentions


Develop knowledge and understanding of the properties and uses of a variety of materials appropriate to a given function








Develop knowledge and understanding of some  of the methods used for testing the properties of materials 








Apply practical skills to design and carry out materials testing



































Evaluate the suitability of materials for a given purpose based on test results














Success criteria


I can give examples of materials used in the build of a rally car and can discuss the properties of these











 I can investigate a number of methods of testing materials for strength











I can construct a test rig to explore an aspect of a material’s strength


I can manufacture suitable test pieces to compare the properties of different materials





I can plan and carry out a fair test of different test pieces 














I can use my results to report on the suitability of different materials for use in a car








Possible evidence


Group notes on materials used in rally cars and properties of these














Video or oral recordings of learners describing different methods of testing materials for strength














Peer assessment of test rigs and their suitability





Photographs of test pieces with annotations by the learners explaining which properties will be tested





Plans of tests to be carried out and explanations of how tests will be kept fair








Written or oral report on results of tests which will be peer assessed against success criteria agreed with the learners








Resources





Information and ideas on testing can be found in the supplementary materials folder.





Possible evidence





Group notes on materials used in rally cars and properties of these.





Reflecting on learning





Group and class discussion on skills and knowledge gained and how these skills are used in the world of work.





Next steps





Learners plan the types of material tests they would like to carry out.











Video stimulus 


Photos 


� HYPERLINK "http://phet.colorado.edu/en/simulation/circuit-construction-kit-dc" ��PhET Circuit Construction Kit website�





Possible evidence








Possible tasks


The overall aim is for learners to apply research skills to finding out about which materials are suitable for a given purpose and to be able to relate this type of research to the world of work.  This would be an ideal topic to involve a local employer or STEM ambassador with.





Learners could be shown video clips and then set a simple discussion task to help them form an understanding of the stresses to which rally car body panels and components are subjected.





� HYPERLINK "http://www.youtube.com/watch?v=7CAUIZwigdM" ��YouTube video of Rally car crashes� 


� HYPERLINK "http://www.youtube.com/watch?v=8irtop-4dbo" ��YouTube time lapse video of the assembly of a Subaru rally car� 





They could be asked to identify the types of loading that the materials the cars are made of have to be able to withstand and the properties such materials would need to have to adequately perform their function.  





Learners could be asked to decide what they would need to research if they were a team sourcing  the materials for a rally car (for example, types of materials, types of test, material availability and cost). They could then make decisions as to how they will find out and how they will display their findings. 





Ideally a visit by someone from an industry involving the manufacture or testing of transport could add valuable insight.





Learning experiences: Researching materials


Introduction


Through stimulus such as video, learners will be given opportunities to discuss the kinds of stresses that the body panels of a rally car can be put under. Discussion of the video stimuli will allow them to start thinking about the material properties needed for safety, giving them insights into the kinds of research that is needed into using materials in the world of work.





This task allows learners to research, plan and make decisions regarding:





what they need to find out about the materials


how they are going to find out


how they will demonstrate their new found knowledge





Learners will be provided with opportunities to develop their research skills and to gain insights into the investigative process.  





Learning intention


Develop knowledge and understanding of the properties and uses of a variety of materials appropriate to a given function.








Possible tasks


As a possible stimulus learners could be split into groups and asked to invent a company name and logo. A scenario could be set up where they have been asked to test materials suitable for particular parts of a rally car that will give the most strength with the least mass and to report their findings to the rally car team. A real business or STEM ambassador partner could be invited in at the end of the project to give the groups an authentic audience.





Learners could now be set the task of testing materials which would be suitable for a particular part of the car such as the roof or a door panel.  They could be asked to work in groups to plan what some of the tasks involved might be. Some of the things they might consider could include:


choosing which materials to test


exploring different methods of testing materials for strength


making test pieces suitable for each test they have decided upon. for example a roof piece for impact, a strip of material for tensile strength testing


measuring test pieces to work out cross-sectional area


setting up tests, perhaps even building test rigs (could use spring gauge for testing tensile and building strength, clear cylinder with a weight at the top for impact test)


working in groups to test their materials


recording results for each test


discussing and analysing results in groups and drawing conclusions


 




















Learning experiences: Testing 


Introduction





Building upon knowledge gained from research learners will consider a range of possible test methods and select one to help them compare different materials. Through investigation they will be able to make a reasoned choice on the best material for a rally car body panel.





Learners’ numeracy skills could be developed through working out cross sectional areas of test pieces (measuring, multiplication, averages, division, order and range) and displaying and analysing test results. 





Stimulus





Videos or posters of materials testing techniques


Demonstration of materials testing (tensile, bend, impact)


Materials test pieces


Their own research findings


A range of materials to choose from





Learning intentions


Develop knowledge and understanding of  some  of the methods used for testing the properties of materials.


Apply practical skills to design and carry out materials testing.

















Resources


Background notes on testing procedures can be found in the supplementary documents folder.





Possible evidence


Success criteria for testing rigs and test pieces could be negotiated with the class and these could be used for groups to assess their own work and the work of other groups. Groups could analyse the tests that they used and how effective/reliable they were. Reflective questions could help them to think about what went well, what might the change if they were to retest.





Responsibility of all





Aspects of responsibility of all could be addressed when gathering testing data such as: I can solve problems by carrying out calculations with a wide range of fractions, decimal fractions and percentages, using my answers to make comparisons and informed choices for real-life situations.   MNU 3-07a





Taking it further 





Learners could explore the effects of internal structure on strengthening the car, i.e. roll cages or space frames. This could be related to safety. (A learning journey on modelling a car can be found in the electric rally car section of the website which gives some ideas relating to roll cages.)  








Possible tasks 


Learners could gain an understanding of what is in a material testing (safety) report through looking at and discussing examples. They could be asked to discuss and decide what information will go in their report and how it might be organised.





Possible headings they are likely to consider are:


Introduction


Background


Tests used


Test results


Discussion


Conclusion/Findings





Groups could look at each others’ suggestions and then the class could come to an understanding of what would be crucial information to include.





Style of language for a given audience should also be discussed.





The setting of a deadline for the reports to be reviewed and perhaps the deciding of who might be awarded a mock contract could add an element of competition.





The class could negotiate the success criteria in relation to the style and organisation of the report and how they would demonstrate good understanding of the results of their testing.




















Possible evidence


Written or oral report on results of tests which will be peer assessed against success criteria agreed with the learners.





Reports could be posted on Glow and feedback given or feedback could be given from an industry visitor.











Learning experiences: Reporting test results


Introduction


Having gained a knowledge of material properties and methods of testing, learners could now be asked to explain their results and findings in a range of ways.





Providing an authentic audience, for example, a STEM ambassador or someone from manufacturing could add a real sense of purpose and allow the learners to gain insights into the world of work.





Stimulus


Research material


Material test results


Existing reports


Genuine reports from industry, if possible





Learning intention


Evaluate the suitability of materials for a given purpose based on test results.

















