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Introduction
This learning journey provides learners with opportunities to develop an understanding of simple electric circuits using components such as switches, cells, bulbs and motors, and applying these to designing, testing and evaluating prototype model buses. Not all bus routes have full sized buses – some use smaller mini-buses which can be considered as part of the design brief.   Learners could research this within their area, linking to geography and demand.  Learners are given the opportunity to apply design thinking skills (BtC4) by researching the problem, working to a brief, modelling, testing ideas  and evaluating prototypes against agreed success criteria.
Theme: Electric transport     
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Experiences and outcomes
Sciences
· I am aware of different types of energy around me and can show their importance to everyday life and my survival. SCN 1-04a
· I can describe an electrical circuit as a continuous loop of conducting materials. I can combine simple components in a series circuit to make a game or model. SCN 1-09a
· I have contributed to discussions of current scientific news items to help develop my awareness of science. SCN 1-20a

Technologies 
· Through discovery and imagination, I can develop and use problem-solving strategies to construct models.  TCH 1-14a                 
· Having evaluated my work, I can adapt and improve, where appropriate, through trial and error or by using feedback. TCH 1-14b






Prior learning 
Sciences – learners  should:
· have an awareness of different ways of supplying energy to ‘make things go’ through exploring a variety of battery operated 
wind-up and push-along toys
· have experienced and explored the operation of appliances with safe sources of electricity e.g. low voltage batteries.
· have discussed the importance of electricity as ‘useful energy’ . 

Technologies- learners should:
· used their imagination to develop practical skills and explore ways to construct models and solve problems
· developed basic practical skills while selecting and working with a range of materials, tools and software. 
  

























Further interdisciplinary opportunities for other curriculum areas, including responsibility of all, can also be planned for as appropriate to your learners and context.












CSuggested key learning 
Learning intentions and success criteria should be established through dialogue with learners

Learners know : 
· electricity can create light, heat, cold, sound and movement and give examples
· the safety aspects of using mains/battery powered electricity
· a circuit is a path between two or more points along which an electrical current is passed
· a battery is a cell
· batteries must be positioned positive to negative for the current to flow in a circuit 
·  2 or more cells connected in a series make a ‘battery’
· conductors allow electricity to flow through e.g. copper/ water
· insulators block the flow of electricity e.g. glass/rubber
· the switch opens/breaks  a circuit and stops the flow of electricity
· the  contribution electric buses/cars have to improving the environment
Learners can:
· design and make and test a model which demonstrates the application of knowledge that has been gained about electricity and structures
· present their ideas and results using labelled diagrams,  charts and pictorial sequences
· suggest improvements to a design based on the results of  tests. 


















Suggested learning activities
· discuss safety aspects of using mains/battery appliances. Create a list of safety rules/ make posters with safety slogans Switched on Kids safety ideas
· explore circuits. Disassemble a battery operated appliance. Investigate the importance of battery position to completion of a circuit Use Circuit PowerPoint  to reinforce key points 
· investigate conductors and insulators using different materials insulator & conductor experiment
· make a bulb light up or a motor run using a selection of components. Make predictions, explain findings and justify conclusions. Discuss why some of the circuits didn’t work. Identify where circuits are used in everyday life -making connections. 
· explore materials used to make different  switches. 
· make a simple switch to include in circuits and explore where in the circuit the switch needs to go to control the light /monitor. 
· construct a model  circuit with wires , a battery and include a switch   
· make a model bus which moves using a cell and a motor. Present model and explain reasoning for positions 
· research sustainable energy; how and where it is used in Scotland: Whitelee Wind farm , Keep Scotland Beautiful
· debate the 'green' merits of electric cars; the merits of wind/solar/hydro energy or other alternative energy sources.

Topical science issues should be included as appropriate.

















Relevant topical science issues identified and used as appropriate.



Stimulus  
Engage learners in thinking and talking about energy and electricity to explore existing understanding.
Use things that use electricity to stimulate discussion about how electricity is used in the household.
Discuss the importance of reducing carbon emissions and the benefits to the environment














 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













For more info on skills visit: Building the Curriculum 4 and Sciences Principles and Practice at http://www.educationscotland.gov.uk/sciences


























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

Say: Verbal two stars and a wish (peer assessment). Discussion of predictions and results. 
Do: Photographic or video evidence of  investigative work. Practitioners’ observations of groups planning for, and carrying out, testing of prototypes. Observation of discussions and learner’s justifications of what might need to be changed or improved as a result of testing. Photographic or video evidence of learners’ investigative work in building circuits. 
Write: Use of KWL grids to ascertain learners’ development of understanding. Practitioners’ notes of learners’ discussions; what might happen? Is the test fair/unfair? What if...? Annotated designs explaining thinking behind ideas. Teacher notes of learners’ observations. Learners’ data and discussion about different chassis and bus shapes. Annotated diagrams of construction model with circuit and switch.
Make: Group prototypes of model bus. 



For more information see: Assessing progress and achievement resource at http://www.educationscotland.gov.uk/sciences


Reflecting on learning
Dialogue with learners will establish how the design principles were addressed.  Relate prompts below 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: 
· further explore circuits using lesson ideas in Fundamentals of Electricity.
· build on previous learning about insulators and conductors using Circuits & conductors to complete an activity which used different materials for switches.  Can all materials be used for a switch? Touch activated circuit toy
· critical skills challenge to create group posters & adverts giving information about their buses and the purpose they have relating to sustainable energy.  This can be assessed using a rubric of agreed success criteria, negotiated with learners. 



See the Sciences Concept Development Paper for more guidance: http://www.educationscotland.gov.uk/sciences
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