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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 URLinto browser) could be used to engage interest in the context for learning and get the learners talking about some of the knowledge and skills the rally team would need to build their car. This context for learning could be planned in conjunction with departments such as technologies and be developed as an interdisciplinary context for learning where the knowledge and skills developed in the two or more curriculum areas are then applied to an engineering challenge where collaborative learning groups build their own electric powered buggy. This context for learning allows learners to see the purpose and relevance of learning about batteries and to gain insights into some of the issues surrounding this engineering context.


The learning journey has a science focus and is aimed at third level but lesson ideas are provided which would provide opportunities for interdisciplinary working with other curriculum areas such as geography. Lessons give learners experiences and the opportunity to develop their understanding of batteries. Learners research some of the issues relating to batteries in electric transport and design and test their own chemical cells.  


An example of an overview planning sheet for learning and teaching starting from the experiences and outcomes, in relation to this context for learning, is shown on the next page. 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 concepts relating to batteries and provide opportunities to apply relevant skills.








Sciences experiences and outcomes 


I can help to design simple chemical cells and use them to investigate the factors which affect the voltage produced. SCN 3-10a








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


To help me develop an informed view, I am exploring the techniques used to influence my opinion. I can recognise persuasion and assess the reliability of information and credibility and value of my sources. LIT 3-18a








Interdisciplinary learning planning opportunities 


An engineering challenge related to electric transport could be incorporated into planning for interdisciplinary learning between departments.





Possible links


Technologies  TCH 3-12a 


Social studies SOC 3-08a








Experiences and outcomes


I can help to design simple chemical cells and use them to investigate the factors which affect the voltage produced.      


SCN 3-10a


Prior knowledge 


Learners begin to understand how batteries work and build simple chemical cells using readily available materials which can be used to make an appliance work. 








Possible evidence


Written records of learners’ explanations of how the batteries work which they have created











Photographs of learners building chemical cells and batteries with annotation of their discussions











Oral recordings of learners discussing what they could explore and what they observe about the factors affecting battery voltage


Tables of results


Learners’ presentations to peers of their findings


Self and peer assessment








 














Success criteria


Using my knowledge of how a battery works I can describe the differences between rechargeable and non-rechargeable batteries








I can build a battery from simple chemical cells


I can compare the voltage of a cell to the voltage of a battery within a circuit





I can explore the factors affecting battery voltage





I can report on my observations  











Learning intentions


Know the differences between rechargeable and non-rechargeable batteries














Understand the relationship between chemical cells and batteries

















Understand the variables which can affect the voltage produced by a battery 

















Learning experiences: Engage/explore activities


What is the environmental impact of our demands for energy for transport?


Introduction


The aim of this session and any follow up would be to engage the learners with the topic and to provide them with an overview of the environmental impact of our demands for energy for transport. This could be planned as part of an interdisciplinary topic with the geography department.


Stimulus


Video clips to demonstrate the environmental impact of our energy demands for transport in order to stimulate interest and discussion, such as the following:


�HYPERLINK "http://www.guardian.co.uk/world/video/2008/jul/21/beijing.smog"�Guardian – Beijing Olympics: City bans half its cars�


�HYPERLINK "http://www.reuters.com/news/video?videoId=178706224&feedType=VideoRSS&feedName=Business&videoChannel=5&utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+reuters%2FUSVideoBusiness+%28Video+%2F+US+%2F+Business%29&utm_content=Google+UK"�Reuters – London’s new hydrogen-powered buses�





Learning intention


Understand the impact of our demands for energy in the context of transport.








Reflecting on learning


The class could give feedback on group presentations relating to how well each group reports on their findings based on these two questions.


Reflective questions on the learning could include:


Why is research into problems we face as a society important to inform what scientists might investigate and the problems engineers might look for solutions to?


How might demand affect the research and development of electric transport?


Learners could be given statements to help them reflect on which of the following questions relate to things that scientists might explore and which to things that engineers might find solutions to through design and applied science.


Statements could include:





Which exhaust fumes might affect health?


How can we reduce fumes emitted by cars?








Possible tasks


Some of the activities suggested in the link below could help learners reflect on different forms of transport and how they might impact on the environment. Rich opportunities are provided in the activities on this website for developing numeracy to help learners to compare and contrast transport used in different countries and to assess the relative contribution of different forms of transport on greenhouse gas emissions. 


�HYPERLINK "http://www.peep.ac.uk/content/868.0.html"�Physics & Ethics Education Project – Different fuels�


This would provide a stimulus to groups considering the possible impacts of transport.    They could then choose from a list of possible topics to research further, for example:


�HYPERLINK "http://www.ecofriendlykids.co.uk/TransportAirPollution.html"�Air pollution caused by transport�


�HYPERLINK "http://www.poodwaddle.com/clocks/worldclock/"�Global environmental impact�





Learners could be asked to reflect on some of the following questions and report back on them based on their research:  


What are some of the problems with some of our current forms of transport?


What are the ethical implications of using petrol and diesel engines in cars?











Possible evidence


Teachers could give learners feedback and next steps based on their annotations highlighting examples of bias and their explanations of why they think these show bias.


Responsibility of all


Strong opportunities are provided by this learning context for addressing aspects of responsibility of all such as:


To help me develop an informed view, I am exploring the techniques used to influence my opinion. I can recognise persuasion and assess the reliability of information and credibility and value of my sources.    LIT 3-18a


Reflecting on learning


Learners could reflect on questions such as:





Which skills did we use when critically reading the articles?


How did we identify examples of bias?


Why do we need to consider the source of information we are given to help us assess the scientific validity of an article?











Learning experiences: Engage


Electric Cars – should we bother?


Introduction


This lesson will provide the learners with an introduction to batteries and their importance in electric cars. It will also help learners to reflect on how they assess the reliability of an article on a topic they are researching.


Stimulus


A video clip such as the one below could be used to engage the learners’ interest.


� HYPERLINK "http://www.topgear.com/uk/videos/electric-shocker" �Top Gear –Tesla Roadster (Series 12 episode7)�


Why electric cars and not petrol?


What problems might there be with electric cars?


What are the advantages/disadvantages of the electric car compared to the current petrol car?





Learning intention


Understand bias in written materials and identify examples.

















Possible tasks


The plus, minus and interesting points card sort which can be found in supporting resources could be used to begin discussion. This card sort gives a range of statements about electric cars and learners are asked to think about which are plus points about electric cars, which minus points and which are neither plus nor minus but interesting information.


 Learners could then consider the reliability of sources by discussing the sources named on the cards and be asked questions to help them consider sources and possible bias. They could be asked to consider what they might like to find out more about now.


Critical/scientific literacy skills could be developed by agreeing with the learners how they could assess the validity of articles on electric cars.  Questions they might ask of an article could include: Who wrote the article?  Does the writer have expertise in relation to this issue? Are the arguments supported by evidence?  Does the report appear to be balanced? 




















The distinction between rechargeable or non-rechargeable should be drawn out from the observation of the fact that the battery eventually stops lighting up a bulb within the circuit. This could lead into a teacher demonstration of the lead/sulphuric acid battery to demonstrate rechargeable batteries. Discussion of the fact that electric cars use rechargeable batteries could be highlighted.  


Learners could be asked to explain the differences between rechargeable and non-rechargeable batteries through a poster or similar to demonstrate their understanding.


Possible evidence


Photographs of learners building chemical cells and batteries with annotation of their discussions.


Taking it further


Some of the issues around batteries used in electric cars could be explored, for example, types of batteries, travel range before recharging is needed, lifespan of batteries, power to weight ratio. In groups learners could discuss the pros and cons of the current technology.  














Possible challenge


Give learners devices that require batteries to work and ask the class what all the devices have in common. Elicit that they all require batteries to work.


Ask the class if they know how batteries work.  In small groups ask them to pool their knowledge by drawing and annotating a diagram and then developing an explanation about their ideas to feedback to the class.


Learners could then create a simple chemical cell and name the relevant components and explain how the cell works. 


Every pair could then join their cells together to produce a battery and retest the voltage within a circuit. Through discussion draw out how cells put together form a battery. This could then be linked to discussion of how a car battery works by looking at a cross section.





Learning experiences: Explore


What are batteries?


Introduction


Starting with the learners’ prior knowledge and the ideas they come to class with (which may include misconceptions), explore activities allow learners opportunities to come closer to a scientific understanding of the phenomena they are exploring.


These learning experiences would help learners understand how batteries work.


Stimulus


Collection of domestic devices which use batteries


Learning intentions


Understand the relationship between chemical cells and batteries.


Know the differences between rechargeable and non-rechargeable batteries.

















Possible tasks


Working in groups, learners could present their planned investigation to the class and describe their procedure and which data and observations they will gather.


After carrying out their investigation they could discuss and evaluate their data. They could then be asked to present their findings to their peers, explaining what they have found out about factors which affect voltage with reference to their results.  


This learning could be related to the context by asking the learners to now consider some of the issues the electric rally car team might need to consider in relation to using batteries in a car, for example, weight, how often they need to be recharged. They could watch the video on the team to find out some of the things they are exploring and developing in relation to the battery.














Learning experiences


Introduction


In an explain task learners could be asked to explain the findings of their investigation to their peers. Explaining what they have learnt can help deepen learners’ understanding.





Learning intention


Understand the variables which can affect the voltage produced by a battery. 








Possible evidence


Learners' presentations to peers of their findings


Self and peer assessment





Taking it further


Learners could now discuss the sources used to generate the electricity for recharging the batteries in the electric rally car, which could include fossil fuel power stations which emit greenhouse gases.  Are there other ways that the cars could be powered?


Schools with kit from the Optoelectronics project could look at using the electric rally car as a context for investigating a small model car powered by a solar panel. Learning materials are available on their website and kit can be bought from the Mindsets website.


�HYPERLINK "http://www.opto.org.uk/index.php?module=static&id=68"�Solar Cells in Action� 


Shai Agassi’s TED Talk on electric transport could be used to discuss some of the different creative ideas for how infrastructure could be developed in different situations for electric cars.


YouTube - Shai Agassi: A bold plan for mass 


�HYPERLINK "http://www.youtube.com/watch?v=FcoJt2KLC9k"�adoption of electric cars�


 











