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Introduction


Scene setter – The video and article on the BBC news website – � HYPERLINK "http://www.bbc.co.uk/news/technology-12138420" ��Mini Adventure – How far can an electric car go?� could be used to stimulate interest in the context of electric transport. Using this concept to promote discussion on electric vehicles, learners will have the opportunity to explore sustainable transport and electric vehicles. The project centres around a ‘technological developments in society’ line of development. Learners and teachers are encouraged to take the learning journey in their own direction, adapting and building upon the examples given here. This context would provide rich opportunities for interdisciplinary working with departments such as mathematics and business studies.





This learning journey with a technologies focus is aimed at fourth level. Lessons give learners experiences and opportunities to develop their understanding of the differences between electric motors and petrol engines and the functional, societal and physical issues relating to electric forms of transport. Learners can research the current state of electric transport in the world to learn from elsewhere and deepen their understanding of the issues. Surveying people in the community allows them to better understand attitudes and views relating to this issue. Learners then develop an understanding of different case studies of schemes to encourage the adoption of electric transport and then research and present a reasoned argument on the environmental impact of a wider spread use of electric transport in Scotland. 





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, concepts and skills and opportunities to apply these.   








Interdisciplinary learning planning opportunities 


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





Possible links


Sciences SCN 4-10a, SCN 4-10b


Maths MTH 4-13a








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


To help me develop an informed view, I can identify some of the techniques used to influence or persuade and can assess the value of my sources.


LIT 4-08a





Technologies experiences and outcomes 


Having investigated a current trend of technological advance in Scotland or beyond, I can debate the short- and long-term possibilities of the technological development becoming a reality.   TCH 4-01b


I can debate the possible future impact of new and emerging technologies on economic prosperity and the environment.   TCH 4-01c











Success criteria


I can give examples of the differences between combustion engines and electric motors 


I can show how a technology has developed over time





I can present information on possible barriers and opportunities of electric transport being used on a wider scale 





I can construct and carry out an online questionnaire to seek the views of the local community on using electric transport


I can use the results of the survey to summarise views





I can give examples of features of an electric car that impact upon the user and plan key questions for research


I can assess the relative importance of different aspects of my findings for the user





I can research schemes in Scotland and beyond which support the use of sustainable transport





I can present my argument for or against adopting a sustainable transport scheme in a Scottish city








Experiences and outcomes


Having investigated a current trend of technological advance in Scotland or beyond, I can debate the short- and long-term possibilities of the technological development becoming a reality.


TCH 4-01b


I can debate the possible future impact of new and emerging technologies on economic prosperity and the environment. 


TCH 4-01c








Possible evidence


Poster with pictures / Glow wiki, and annotations comparing and contrasting the two type of technology





Timelines of the development of electric cars or petrol cars





Talk or video presentation








Questionnaires / appropriate representation of results, for example, spreadsheet chart and concluding summary of findings of survey











Completed info graphics showing key features of an electric car from a user’s point of view














Summaries explaining findings of research








Recording of the debate and feedback given on contributions

















Learning intentions


Understand the reasons for the transition from the combustion engine to the electric motor as a result of technological advancement








Analyse the short-terms barriers and opportunities of electric transport being used on a wider scale








Find out the views of the local community on  electric transport














Identify and analyse some of the key features of an electric car that need to be considered from a user’s point of view





Identify schemes in Scotland and beyond which promote the use of sustainable transport and consider how their effectiveness might be assessed





Construct a reasoned argument for adopting a sustainable transport scheme based upon research and the opinions of others 











Possible evidence


Poster with pictures / Glow wiki, and annotations comparing and contrasting the two type of technology





Timelines of the development of electric cars or petrol cars





Reflecting on learning


Whole class reflection on the learning after sticking their posters to the wall:


What did they learn that was new?


What are some of the factors involved in the development of one technological option over another? 


What could some of the factors in the growth of the use of electric/hybrid vehicles be?


Where do they see the use of science in technological development?


What would they like to find out next?











Possible introductory talks


In pairs, learners are given the challenge to create a poster using text and images that compares and contrasts electric and combustion engines.





This could be a timed activity and the challenge is for each pair to find as many different facts or statements as possible. These could then be shared and discussed.





After comparing and contrasting the two technologies, the pairs could either work on a research task to create a timeline about the development over time of the petrol engine cars and their use in society or the development of electric cars and the history of their use and development.  





Initial discussion with learners will help them focus on what type of information could be used, i.e. not just physical differences but social implications, functional performance of cars, etc.





Learners could present their findings to the rest of the class in a number of ways, for example, a talk, a poster, a Glow wiki. They should now evaluate some of the reasons for the success of the combustion engine and the variable fortunes of electric cars.  








Learning experience: 


Combustion vs electric?


Introduction


The aim of this series of lessons is for learners possible preconceptions of technologies to be challenged and to develop their understanding of the reasons for the technological development of combustion and electric technologies and the history of the adoption of each.  





Through discussion, learners will start to form opinions about the implications of technology in society.





Stimulus





Learners prior knowledge to stimulate discussion


Internet for quick research


Magazines and newspapers for pictures





Learning intention


Understand the reasons for the transition from the combustion engine to the electric motor as a result of technological advancement.








Learning experiences: Opinions


Introduction


The aim of this lesson is for learners to consider opinions people may hold on electric transport and to explain why these might be barriers or opportunities for electric cars being used more widely.





It is important that learners have had the opportunity to research the topic before this task so that they have information they can base their responses on.





Learning intention


Analyse the short-term barriers to and opportunities for electric transport being used on a wider scale.

















Possible evidence


Talk or video presentation





Reflecting on learning


Why is it important for companies, organisations and other bodies trying to promote the use of electric cars to consider what these views might be and how to address them?





Taking it further


Learners could be asked to research some of the big issues relating to making electric transport a reality, such as: infrastructure; how batteries are being developed; which sources the electricity to power the car is coming from.





They could create comparisons of electric and petrol cars on features such as emissions, affordability, battery size, life and cost, and consider why such comparisons are important.





Learners could then discuss their comparisons by considering questions such as: 





Will the electric car give rise to more emissions from coal-fired power stations?


Will these emissions be greater or less than the emissions from a petrol driven car?











Stimulus


Statements such as the ones below could be used as a stimulus for discussion:





Electric cars don’t travel very far on one charge and are difficult and time consuming to use.


Electric transport will result in landfills


stacked high with old batteries.


Electric transport could be a key way for our society to reduce its carbon emissions.


It would be economic suicide to switch to widespread electronic transport – people can’t afford it and the government can’t help.





Tasks


Learners work in small groups discussing these statements – they have to come up with a 140-character statement (text message length) that addresses each challenge statement. All learners must agree with their ‘counter’ statement.





Learners should now discuss where people’s opinions and ideas come from and how sometimes these opinions are informed and sometimes uninformed. 





Each group should now think about how these opinions and ideas can be an influence on people choosing to use electric transport. Each group should come up with a explanation of how opinions might be an influence.








 




















Possible evidence


Questionnaires / appropriate representation of results, for example spreadsheet chart and concluding summary of findings of survey





Reflection


After their research has been conducted,


learners should take time to sort through the results and draw conclusions. 





Learners could reflect upon the steps involved in carrying out a survey and the skills they were using.





 Discussion should help learners to reflect on what would be needed for the planning of a more professional survey, such as planning for a representative sample.





Resources


A link to an example of a free online survey tool can be found below:





� HYPERLINK "http://www.surveymonkey.com/" ��SurveyMonkey� 














Stimulus


Learners are asked to devise and implement market research with members of their community. Their market research should allow them to draw meaningful results about issues such as:





people’s current travel habits


people’s opinion of public transport


factors that are important for people in relation to travel


people’s opinion of the future of transport


people’s opinion of electric transport





Time should be taken to consider what makes a successful question and what type of people should be asked.





Learners should be given the option to conduct their questionnaire in several ways, such as paper based questionnaires, interviews with family members or Glow survey tools. 




















Learning experience: People matter


Introduction


Moving on from previous lessons, it is important to bring the knowledge and opinions that the learners have formed closer to home.





The aim of this (series) of lessons is to gather some genuine views about electric transport and reflect upon the skills needed in gathering views.





Learners have to devise an appropriate methodology to find out this information and to draw meaningful conclusions from it.





Stimulus


Prior learning as to the issues regarding sustainable/electric transport is essential.





Sound-bites of people’s opinions to get ideas flowing


Exemplar questionnaires


Closed and open question examples





Learning intention


Find out the views of the local community on electric transport.

















Possible evidence


Summaries explaining findings of research





Recording of the debate and feedback given on contributions





Reflecting on learning


Key questions could help learners to focus on the purposes of their learning such as:





Which skills have we been learning during this project?





How would these skills be useful in the world of work and in society?





Taking it further


Learners could be asked to plan an argument for a class debate on electric cars. The motion could be: The Scottish government should be investing in schemes to promote the use of electric cars in Scotland for the sake of the environment.  Learners could work in pairs and be given a particular stance to take in relation to the motion. Success criteria could be agreed with the class, for example:





Our argument showed that we had researched the issues around electric transport and the environment.











Possible task


Learners could be given a case study of a scheme for promoting electric car ownership. They could be asked to think of a way to summarise for the rest of the class the background to the scheme, who was involved and what the key actions were.  They should also be asked to consider the reliability of the source of information on their case study and whether there are any examples of bias in the text they have been given.





Some useful starting points can be found at the web links below.





� HYPERLINK "http://news.bbc.co.uk/1/hi/england/8535556.stm" ��BBC News – Expansion for electric car scheme in north-east England�


� HYPERLINK "http://www.autocar.co.uk/News/NewsArticle/Mini-E/240949/" ��Autocar – UK's £25m electric car scheme�


� HYPERLINK "http://news.bbc.co.uk/1/hi/business/8001254.stm" ��BBC News – Plans to boost electric car sales�


� HYPERLINK "http://www.betterplace.com/" ��Better Place�








In groups, the class could now consider how the effectiveness of such schemes could be assessed.  What would be the key measures of success and how would this information be gathered? They could be asked to list some of their ideas to share with the rest of the class.




















Learning experience: 


Electric car – design features


Introduction


In this lesson learners consider case studies of schemes to promote the use of electric cars and think about how they would plan for analysing the effectiveness of these schemes.





In further sessions learners could research the impact of electric car use on the environment and prepare for a debate to demonstrate their understanding of the issues and their ability to construct a reasoned argument.





The TED Talk below by Shai Agassi might be a useful stimulus to this work:





� HYPERLINK "http://www.ted.com/talks/lang/eng/shai_agassi_on_electric_cars.html" ��Shai Agassi's bold plan for electric cars�





Watch this video to see an electric rally car being developed: � HYPERLINK "http://glo.li/2fwsdhF" �http://glo.li/2fwsdhF� (paste url into browser).








Learning intentions


Identify schemes in Scotland and beyond which promote the use of sustainable transport and consider how their effectiveness might be assessed.


Construct a reasoned argument for adopting a sustainable transport scheme based on research and the opinions of others. 























