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Introduction
 This learning journey offers opportunities for learners to develop an understanding of electric circuits (series and parallel) which incorporate components such as switches, cells, bulbs, light emitting diodes (LED), buzzers and motors, and apply these to designing, testing and evaluating a prototype model electric car/bus/tram. Learners are given the opportunity to apply design thinking skills by researching the problem, working to a brief, testing ideas, and modelling, testing and evaluating prototypes against agreed success criteria.


Theme: Electric transport     
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Experiences and outcomes

Sciences
· I have used a range of electrical components to help to make a variety of circuits for differing purposes. I can represent my circuit using symbols and describe the transfer of energy around the circuit.  SCN 2-09a
· I can report and comment on current scientific news items to develop my knowledge and understanding of topical science. SCN 2-20b 

Technologies 
· By applying my knowledge and skills of science and mathematics, I can engineer 3D objects which demonstrate strengthening, energy transfer and movement. TCH 2-12a
Prior learning 
Sciences- learners should:
· know an electrical circuit as being a continuous loop of conducting materials 
· be able to construct a simple circuit, using wires, a cell and switch
· know  what materials can be insulators and  conductors 
· identify where circuits are used in everyday life.

Technologies – learners should:
· have experience of working collaboratively to achieve a desired outcome and fulfil a design brief
· be able to use problem-solving strategies to meet design challenges. 
  

























Further interdisciplinary opportunities for other curriculum areas, including responsibility of all, can also be planned for as appropriate to your learners and context.
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Suggested key learning 
Learning intentions and success criteria should be established through dialogue with learners

Learners can: 
· explain  the words: battery, cell, circuit, conduct, conductor, insulator, LED, series  and parallel circuits
· plan, design and construct an electrical circuit which operates an electric vehicle to an agreed design brief 
· suggest ways to improve the efficiency of an electric vehicle 
· explain that when a form is streamlined  it presents very little resistance to a flow of air or water, increasing speed and ease of movement
· give examples of streamlining and explain why this reduces drag 
· work with others to sketch ideas for an electric vehicle which demonstrates the application of knowledge about circuits 
· build a prototype from a final design 
· suggest appropriate tests for a prototype and conduct these 
· suggest improvements to a design based on the results of testing. 

Suggested learning activities
· describe how to build simple series circuits and then draw the corresponding circuit diagram.  This can be illustrated using the ‘SimpleCircuits’ program to design circuits using 2D components which can  be  translated to a circuit diagram
· design and build simple circuits to meet basic design requirements . Make predications  
· use connecting blocks to develop circuits from individual series circuits to operate as circuits connected in parallel
· research the Nevis Range gondola and the real life connection of electric transport and skiing
· investigate the benefits of parallel circuits over series circuits
· investigate  ways to reduce drag 
· research examples of streamlining in nature or technologies. 
· investigate buoyancy and water resistance as factors in model creation 
· challenge learners to : design a suitable shape for the body of an electric vehicle; OR create an integrated electric transport system for a new town development –whole class challenge. List the most important factors to consider in ensuring safe electric transport 
· debate costs and benefits of electric transport decisions; technological difficulties; discussions concerning environmental impact and if applicable, the financial costs and benefits to the commuter. (TN)

Topical science issues should be included as appropriate.
Stimulus
Discussion: why is it important to reduce the demand on fossil fuels as traditional fuels for vehicles?

Consider the range of needs that may have to be addressed to ensure that the electric vehicle meets the needs of all passengers.









 Skills
Through research activities, experiments and practical investigations, learners will develop skills in:

· inquiry and investigation
· observation, questioning and making predictions 
· analytical thinking when making sense of results
· interpretation and evaluation of information
· make connections
· presentation and justification of  results and opinions
· planning, organising and designing
· practical construction


































Evidence of learning  
Possible methods of assessment are listed below. Select as appropriate or devise your own.

Say:  Learners’ descriptions of the circuit meet the design brief. Learners’ discussions and data about different circuits and justification for the choice and range of components used. 

Do: Photographic or video evidence of learners’ investigative work. Practitioners’ observations of groups planning for, and carrying out, testing of prototypes. Observation of discussions and learners’ justifications of what might need to be changed or improved as a result of testing.

Make: Posters/slides created by learners which describe and explain what they have discovered about making electric vehicles. Learners’ technical posters for the transport organisations including correctly labelled tables of data and graphs/charts as appropriate. Group prototypes of model vehicle. 

Write:  Write a newspaper articles or produce news broadcasts to describe and explain the impact of using electric vehicles on the local and wider environment



Reflecting on learning
Dialogue with learners will establish how the design principles were addressed.  Relate the prompts to your own context.
Breadth - What other curricular areas were covered during this topic?  Can you relate learning to areas of real life and /or school learning?
Personalisation and choice - Were you given the opportunity to choose your own methods of investigation or recording? 
Depth - Were you given the opportunity to show what you have learned and explain your learning to others? Have you led learning in any way?
Coherence - Can you discuss some of the knowledge and understanding and skills you have developed? How have you used these? Can you relate them to real life or other areas of learning?
Progression - Have you used the skills and knowledge and understanding you already had of the subject and have you built on these?
Relevance - Can you identify an everyday context where you would use your knowledge and understanding and skills?
Challenge & enjoyment - Did you enjoy the learning? Why/why not? Were you challenged enough throughout your learning to put your knowledge/understanding and skillset to use in different ways? Can you suggest how to make the learning more challenging and/or enjoyable e.g. how to take learning further? 

	




Taking learning further

Find ways to deepen and extend learning through dialogue with learners.

Suggestions to challenge learners: 
· Explain how energy is transferred from cells or batteries to the components in the circuit. 
· Learners work on individual aspects of electric transport to contribute to a larger design brief e.g.  investigate the transport needs of a new town that is being developed against the geographical demands of its location.  This could include transport into the town and transport within the town. An example of a real life project is Masdar City in Saudi Arabia.
· Explore ‘hydrogen fuel’ cells, a developing technology being explored by a number of car manufacturers.  http://www.nextgreencar.com/fuelcellcars.php  
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This learning journey is planned to take around 15 hours, it looks at how technological advancements have helped communities affected by disaster. Le
work towards a challenge where they will design and make their own rescue boat and bridge to restore transport links to a community.

This learning journey with a technologies focus is aimed at third level. Lessons give leamners experience and opportunity to develop their understanding «
pracice, tools and equipment and also structures and forces.

An overview planning sheet is shown on the next two pages, which gives a plan for learning and teaching starting from the experiences and outcomes. |
intentions, success criteria and possible evidence of leaming which could be gathered are shown. The pages that follow the overview give examples of
experiences which would address the leaming intentions. They illustrate opportunities for leaners to develop knowledge and understanding of concepts.
structures, forces and provide opportunities to apply relevant skills such as planning, organising, comparing, evaluating, problem solving, investigating, n
and analysing
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