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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 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 circuits 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 technologies department.  





This learning journey with a sciences focus is aimed at third level. Lessons give learners experiences and the opportunity to develop their understanding of circuits and their application. Learners are given the chance to apply learning by designing their own circuits for particular functions.  





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 of learning which could be gathered are shown. 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 of electrical concepts and provide opportunities to apply relevant skills.








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. 


Possible links


Technologies TCH 3-12a





Sciences experiences and outcomes 


Having measured the current and voltage in series and parallel circuits, I can design a circuit to show the advantages of parallel circuits in an everyday application.   SCN 3-09a








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


I can independently select ideas and relevant information for different purposes, organise essential information or ideas and any supporting detail in a logical order, and use suitable vocabulary to communicate effectively with my audience.   LIT 3-06a





Experiences and outcomes


Having measured the current and voltage in series and parallel circuits, I can design a circuit to show the advantages of parallel circuits in an everyday application. 


SCN 3-09a


Prior knowledge 


At second level learners have developed their understanding by exploring and constructing increasingly complex circuits using a wider range of components such as motors and buzzers. This begins to establish the concept of energy transfer (i.e. transfer of energy electrically) round a circuit, and the transformation of energy to different forms and by different mechanisms, e.g. in a  circuit with a lamp electrical energy is converted into other forms of energy, i.e. heat and light.








Learning intentions


Know how to measure current and voltage in series and parallel circuits 





Explore the basic properties of series and parallel circuits























Understand the basic principles of these types of circuits








Apply knowledge of parallel circuits to explain how they might be used in a practical application 


Use circuit diagrams 














Design a circuit for a given purpose using the properties of series and parallel circuits














Success criteria


I can measure current and voltage in a series and parallel circuit 





I can investigate a range of circuits to develop my understanding of how they work and describe my observations

















I can explain what I have observed in series and parallel circuits








I can explain the results of my investigations to show how parallel circuits might be used in a car  


I can draw a circuit diagram to represent a practical circuit 


 I can build a circuit from a circuit diagram





I can design and build a circuit which meets a given purpose








Possible evidence


Recordings of data gathered when testing circuits and learners’ notes on what the results show





Learners report back on their investigations and what they have learnt. Teacher feedback on knowledge and understanding and skills to be focussed on observation and reporting back on findings





Learners orally report back on what they have learnt about series and parallel circuits





Learners annotated PowerPoint slides explaining the parallel circuits used in a car





Circuit diagrams correctly drawn





Circuits built from diagrams 





Circuit designs and annotations explaining how they work in relation to knowledge and understanding of voltage and current





 Working circuits which meet the given purpose








Learning experiences: Engage/explore activities


Introduction


Learners even at this stage may have misconceptions about how electricity flows around a circuit.  


You can read about some of the misconceptions learners may have here: 


� HYPERLINK "http://www.furryelephant.com/content/electricity/teaching-learning/misconceptions/" ��Common misconceptions about electricity�


The aim of these activities is to allow learners to talk about their ideas and to help identify misconceptions so that these can be challenged through explore activities. Several lessons would be necessary to build up learners understanding of series and parallel circuits. 


Learning intentions


Know how to measure current and voltage in series and parallel circuits. 


Understand the basic principles of these types of circuits. 


Explore the basic properties of series and parallel circuits.








Resources


Video stimulus 


Photos 


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





Possible evidence


Recordings of data gathered when testing circuits and learners notes on what the results show





Learners orally report back on what they have learnt about series and parallel circuits





Learners report back on their investigations and what they have learnt. Teacher feedback on knowledge and understanding and skills to be focussed upon, observation and reporting back on findings








Possible tasks


Using the electric rally car interactive on this website as a stimulus, learners could be asked to think about which circuits they think may be in the electric rally car.





In groups learners could be asked to explore a few basic circuits and note down what they already know about circuits.





Learners are reintroduced to concepts relating to electricity and to circuit symbols and diagrams.





Definitions of current and voltage are linked through the use of ammeters and voltmeters.





Series and parallel circuits are introduced through inquiry and exploration so that pupils can come to a better scientific understanding of them and their possible uses, in particular the effect on the flow of current and the consequences of a break in each type of circuit.








Possible tasks


Learners will explore a number of circuits which simulate those used in cars. These will be organised on a stations/stages approach. They will be asked to draw upon their previous learning about parallel circuits and how components work.





As learners explore various circuits they could draw circuit diagrams, note their observations and consider possible explanations. 





What do they notice? What does this mean? How can they relate this to what they already know about electricity and about how components work?





Diagrams of the circuits they might be asked to explore can be found in the support resources.





Through the use of models and analogies the teacher could develop their understanding of the circuits they are investigating.





 




















Resources


Materials to make circuits


Voltmeters


Ammeters


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





Possible evidence


Learners’ annotated PowerPoint slides explaining the parallel circuits used in a car





Circuit diagrams correctly drawn





Circuits built from diagrams 








Learning experiences: Explore 


Introduction


Explore activities allow opportunities for learners to test out their ideas and to observe and discuss with others their experiences. The teacher’s role is to draw this emerging understanding together through sensitive questioning.





Ideas by Sally Clark on questions to extend learners thinking can be found in the support resources.





The aim of these sessions is to allow learners to test their ideas and to challenge any  misconceptions they may have through experience and discussion. 





Learning intentions


Apply knowledge of parallel circuits to explain how they might be used in a practical application. 


Use circuit diagrams.

















Possible evidence


Create success criteria for this task with the learners and use these to reflect on the aspects such as knowledge and understanding of circuits, ability to explain and justify their choices and the use of clear diagrams to help with their explanations.





Which areas did their team do really well in and what does this mean about their knowledge, understanding and skills?





Which areas do they need more help to improve?





Set SMART targets: 


Small


Measurable


Achievable


Realistic


Timed, next steps in learning





Responsibility of all


This learning experience offers a strong opportunity to address an aspect of responsibility of all, for example: I can independently select ideas and relevant information for different purposes, organise essential information or ideas and any supporting detail in a logical order, and use suitable vocabulary to communicate effectively with my audience.   LIT 3-06a








Possible challenge


Learners are challenged to create an interactive PowerPoint slide with pictures and links that could be used to explain to a commissioning team the sorts of circuits they would design for particular functions for example, headlights, windscreen wipers or electric windows.





They could be asked to consider what is involved in carrying out this challenge and break it down into tasks.





They should also be able to justify their choice of circuits for specific purposes.




















Learning experiences: Explain


Introduction


Explaining the concepts which they have been learning about can help learners to demonstrate their understanding. Having an authentic purpose and audience can be motivating for learners.  





Stimulus


A brief from an imaginary car company.





Learning intention


Use suitable vocabulary to communicate, explain and justify choices to a given audience.

















Involving experts/partners


A STEM ambassador could work with a class to build up knowledge, skills and confidence.





Possible evidence


Circuit designs and annotations explaining how they work in relation to knowledge and understanding of voltage and current


Working circuits which meet the given purpose








Possible challenge


Learners could work in groups and choose from a list of challenges which circuit they will design and present as part of their interdisciplinary challenge:





volume control for radio


two switches for the same electric window, for example, passenger window can be controlled by the driver and the passenger


a circuit where one lamp can be switched on/off and the other is on all the time


lights on and door open buzzer


courtesy light override on/off





ICT in learning


Software and online packages could be used, where circuit diagrams can be created and tested. 





After testing ideas on simulation software learners should use real components to build and test a working prototype.














Learning experience: Elaborate


Introduction


Elaborate tasks allow learners to synthesise and apply new knowledge. They can be used to help give opportunities for choice and challenge.





This task can be used to link learning with technologies. Learners can be asked to discuss how they will apply the knowledge and skills they have gained during the sciences and technologies to an interdisciplinary task that will involve them in making a working model.





Learning intention


Design a circuit for a given purpose using the properties of series and parallel circuits.











