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Introduction


Interdisciplinary 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. The lessons will give them useful learning experiences and opportunities to reflect on the knowledge and skills they will need to build their own electric powered buggy in collaborative learning groups. This topic allows them to see the purpose and relevance of learning about circuits and how that knowledge is applied.  





This learning journey with a technologies focus is aimed at third level. Lessons give learners experiences and opportunities to develop their understanding of the nature of rallying in order to have informed ideas about what is important in rally car design. The research phase allows learners to practice and develop research skills and to develop knowledge and understanding to inform their ideas. Learners then model ideas in relation to their research.  Finally learners consider specifications for a model before working to build a model that meets the specifications. This topic would give rich opportunities for partnership working which would give the learners insights into the world of work and help them understand more about sustainable development.    





An example of an overview planning sheet for learning, teaching and assessing, starting from the experiences and outcomes, is provided on the next page. The plan includes learning intentions, success criteria and possible evidence of learning which could be gathered. The pages that follow the overview give examples of learning experiences which would address the learning intentions. They illustrate opportunities for learners to develop knowledge and understanding, concepts and skills and to apply these to an engineering problem.








Interdisciplinary learning planning opportunities 


An engineering challenge such as building a model car could be incorporated into planning for interdisciplinary learning between departments.





Possible links


Sciences SCN 3-07a, SCN 3-09a, SCN 3-10a


Maths MTH 3-17c








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


When I engage with others, I can make a relevant contribution, encourage others to contribute and acknowledge that they have the right to hold a different opinion. 


I can respond in ways appropriate to my role and use contributions to reflect on, clarify or adapt thinking.  


LIT 3-02a





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


Prior knowledge 


Learners will have had opportunities to use what they learn when exploring technologies in the world around them to help to design or improve ideas or products.


During practical activities and design challenges they will have estimated and measured using appropriate instruments and units. 








Learning intentions


Understand some of the key aspects engineers and designers have to think about when designing a rally car  











Understand a key feature of rally car design 




















Apply knowledge gained from research to design and make 3D models














Possible evidence


Recorded discussions / Teachers notes on discussions





List of requirements for a rally car on poster paper or other suitable media





Notes on research


Suitable presentations of key findings, for example, posters, bullet points on flip chart paper, multimedia presentations, etc


Simple brief which will be peer assessed based on agreed success criteria





Learners’ sketches





Models of roll cages





Demonstrations to class that summarise the design, testing and moderation process





Written report, blog, etc of learning journey




















Success criteria


I can research and discuss what a rally car needs to do, using real-life examples





I can list some of the requirements for rally car design





I can explain what I have discovered about the requirements for safety


I can create a simple brief which shows that I have understood the needs of my client











 I can sketch ideas for a 3D model of a roll cage taking into account a design brief





I can develop and adapt a 3D model to test my ideas to maximise strength


I can test my prototype to evaluate my model





I can reflect on my results to evaluate the success of my design





I can reflect on discussions to decide what went well, what could be improved and possible next steps








Resources


A class wall display or Glow Group could bring together all the resources of the lesson (photos/videos/written notes/discussion) and importantly sharing the learners reflections of what they have discovered.





Taking it further


Learners could now be asked to consider the differences between a rally car and a family car to help develop their understanding of the design requirements of a rally car. They could be asked to consider each type of car against the acronym, RSPCA (Reliability, Safety, Performance, Cost and Appearance).





Groups could then list the requirements needed for each type of car and be asked to explain the differences between the two. The class could then debate the most important requirements for a rally car and produce a final list.  











Possible tasks


After watching a stimulus video learners could be given the task of coming up with a list of statements in response to the question: What are rally cars? Each group could then share their ideas and the class could filter these.





 In groups, learners could then work on a 'round robin' of activities to help them develop their understanding of the requirements of the design elements of a rally car.





The activities could include:





 Internet research of rally tracks


� HYPERLINK "http://handbrakeshairpins.wordpress.com/" ��Handbrakes and Hairpins� 





Watching videos of races


� HYPERLINK "http://www.wrc.com/video/" ��World Rally Championship�





Note-making on key features of a rally car





Short investigation into history of rally cars and drivers


� HYPERLINK "http://en.wikipedia.org/wiki/Rallying" \l "History" ��Wikipedia – Rallying�








Learning experiences: What are rally cars?


Introduction


This activity introduces learners to the world of rally car design.





The aim is for learners to understand the nature of rally cars and what they need to do in comparison to ordinary road cars.





Stimulus





eRally team video - � HYPERLINK "http://glo.li/2fwsdhF" �http://glo.li/2fwsdhF� (paste URL into browser)


Range of rally related web sites


Learners’ prior knowledge to stimulate discussion





Learning intention


Understand some of the key aspects engineers and designers have to think about when designing a rally car.  








Learning experiences: Roll cage design brief


The example given focuses on roll cage design, but similar activities could be carried out for suspension design, material type and weight of the car.





Introduction


The aim of this lesson is for learners to consider the problem, in relation to their ‘client’, to analyse the problem and with the ‘client’ create a design brief.





Stimulus


� HYPERLINK "http://auto.howstuffworks.com/auto-racing/nascar/nascar-basics/nascar-safety.htm" ��How NASCAR Safety Works�


� HYPERLINK "http://www.customcages.co.uk/homepage" ��Roll cage website�





Learning intention


Understand some of the key aspects engineers and designers have to think about when designing a rally car.  











Possible evidence


List of requirements for rally car on poster paper or other suitable media





Taking it further


Success criteria for a successful design specification could be agreed with the class.





The learners could then work in groups to write up a simple specification for their design based upon their discussion with the client and their analysis of the brief. The ‘client’ could give the class a car body shape to work with in the form of a simple cardboard net to allow the learners to consider dimensions.  





Either the person invited in to be the ‘client’, the teacher of other groups acting as the client could then discuss the brief with a group. The ‘client’ should then give feedback based upon the success criteria.





Groups should be given time to make adjustments to their specifications based on feedback.








Possible tasks


A ‘client’ could commission the class to create a design for a roll cage for the rally car that keeps the driver safe. 





Learners could work in groups to create a mind map of all the stages they think will be involved in successfully meeting the needs of the client. Groups could then share these ideas and, in discussion with the teacher and the rest of the class, plan a list of the things they think they will have to do.





One of the aspects that they will have to consider is the needs of the clients. If possible, someone who works on a rally team or someone from a local garage who has knowledge of roll cages and why they are important for safety could be invited in to speak to the class. Alternatively, the teacher could act as the client. 





Learners could prepare questions for the client to find out more about what the problem is so that a brief can be prepared that will satisfy the client’s needs. The needs should be agreed with the client and the primary function of the design identified.





Learners could then think of key words that will help them analyse the problem in relation to the brief.


 




















Learning experiences: Roll cage research


Introduction


The aim of this lesson is for learners to research the basic principles of roll cage design using the Internet. 





Allowing learners to choose how they will conduct their research and allowing them to share their findings with their peers promotes good understanding and retention of information.





Stimulus


� HYPERLINK "http://auto.howstuffworks.com/auto-racing/nascar/nascar-basics/nascar-safety.htm" ��How NASCAR Safety Works�





Learning intention


Understand a key feature of rally car design. 

















Possible challenge


One of the aspects of successfully meeting the brief that the learners will have identified, either in groups or in discussion with the teacher, will be the importance of becoming knowledgeable about car roll cage design.  





To start, ask groups to establish questions that they feel will be important to answer, for example: 





What do roll cages do?


Why are they important? 


What are their key design features?


What do we have to consider about the passengers inside the car?





Allow the learners to research in pairs and present their key findings back to the class.





Learners could now create and explore simple models to gain further insights into roll cage design. They could be given ‘flimsy’ paper to create the body of a car and explore what happens to the body in a roll over in the absence of a roll cage. Through discussion draw out the fact that the roll cage must be both rigid and stiff.





Learners could model some simple roll cages using straws, card and pipe cleaners and investigate using different types of materials and combinations of materials to make their roll cage strong and stiff.  Ideas they might explore could include: different types of straws, straws in combination, straws versus pipe cleaners, card channels that the learners make themselves. 





























Responsibility to all


Working in groups would give a strong opportunity to address aspects of literacy across learning such as:


When I engage with others, I can make a relevant contribution, encourage others to contribute and acknowledge that they have the right to hold a different opinion. 





I can respond in ways appropriate to my role and use contributions to reflect on, clarify or adapt thinking. 


LIT 3-02a





Taking it further


Learners could present the findings of their research in a range of ways, for example 





Notes on research


Suitable presentations of key findings, for example posters, bullet points on flip chart paper, multimedia presentations, etc











Possible challenge


The Learners could now sketch out some of their ideas based on their research. Through discussion, groups could be asked to decide on a few ideas to work up.  





Testing and competition could be introduced and the learners asked to build a roll cage for the original car dimensions they were given. They should be reminded to think about the brief they created and consider the dimensions of the car and the possible passengers inside.  





Testing criteria could be negotiated, for example, how the roll cage will perform in a roll over. Criteria could include that it must not break and must not deform. A short ramp across half the track would cause a roll over. Ramps with different slopes could be used to give different severities of roll over and a ramp at different slopes could be used to provide different speeds.  





The learners could be given a simple car body net for their worked-up 3D models to fit into and possibly a model occupant.  





As part of this challenge certain constraints could be given to add challenge and the relevance of these discussed, for example:





number of straws, pipe cleaners, etc


cost (each piece of equipment could have a price tag and cost versus safety could be discussed)


time














Learning experiences: Roll cage design


Introduction


Using modelling techniques early on in the design process allows learners to understand concepts in 3D. This activity would build upon prior learning of investigation into specifics of rally car design, in this case roll cage design.





Stimulus


Prior research/learning would be essential, such as:


Internet research


inspiration from nature


knowledge and understanding of roll cage design





Learning intention


Apply knowledge gained from research to design and make 3D models.








Groups can demonstrate their most successful attempt followed by a class discussion to reflect upon the most successful construction designs.





Possible evidence


Models, test results, demonstrations of testing.





Interdisciplinary learning


This learning context provides strong opportunities for planning for interdisciplinary learning with the mathematics department, for example, relating to:


I can apply my understanding of scale when enlarging or reducing pictures and shapes, using different methods, including technology.   MTH 3-17c





Taking it further


Learners could incorporate a roll cage into the design of a model car. The designing, building and testing of a model car could be part of an interdisciplinary context for learning, working with other departments, such as sciences. The engineering challenge could focus on specific aspects of science and technologies depending upon the learning focussed upon, for example, forces or circuits, safety, ability to deal with terrain. 





As part of this challenge learners could be asked to research and build in further aspects of design appropriate to safety in a rally car.  





Another possible activity could be to allow learners to measure out the interior dimensions of a real car and fabricate a scaled version of a roll cage to fit it.











