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Introduction


Scene setter – The video and article on the � HYPERLINK "http://www.bbc.co.uk/news/technology-12138420" ��BBC news website – 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 by considering issues of time management and analysis of different cost options relating to owning and renting electric cars. This context would provide rich opportunities for interdisciplinary working with departments such as technologies and sciences.





This learning journey with a numeracy focus is aimed at fourth level.  





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 and provide opportunities to apply relevant skills. 








Interdisciplinary learning planning opportunities 


An engineering challenge related to electric transport could be incorporated into planning for interdisciplinary learning between departments relating to a scenario where a local authority wants to consider introducing a scheme to encourage the use of electric transport.  





Possible link


Technologies TCH 4-01b 








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


By considering the type of text I am creating, I can independently select ideas and relevant information for different purposes, and organise essential information or ideas and any supporting detail in a logical order. I can suitable vocabulary to communicate effectively with my audience.


LIT 4-26 a








Mathematics and numeracy experiences and outcomes 


I can evaluate and interpret raw and graphical data using a variety of methods, comment on relationships I observe within the data and communicate my findings to others.   MNU 4-20a


I can research, compare and contrast aspects of time and time management as they impact on me.


MNU 4-10a





I can use the link between time, speed and distance to carry out related calculations.   MNU 4-10b








Success criteria


I can source raw data and judge whether it is robust, vague or misleading against agreed criteria














I can identify aspects of time management that would need to be considered in relation to journeys made in an electric car 








I can carry out a range of calculations using the link between time, distance and speed and use the results to inform costings and journey times





I can use mathematical modelling to investigate different options for owning and hiring an electric vehicle


I can present information justifying conclusions from calculations and comparisons to help inform debate on preferred financial options for a given client








Experiences and outcomes


I can evaluate and interpret raw and graphical data using a variety of methods, comment on relationships I observe within the data and communicate my findings to others. 


MNU 4-20a


I can research, compare and contrast aspects of time and time management as they impact on me. 


 MNU 4-10a


I can use the link between time, speed and distance to carry out related calculations. 


MNU 4-10b


Prior knowledge 


Using time, distance, speed calculations over simple time periods.


Understanding the terms robust, vague, misleading and bias.








Possible evidence


Written or oral analysis of data gathered





Costings relating to different options, for example hire or ownership of an electric car





Displays of investigations into time management, including comparisons














Discussion of results of calculations into problems relating to journey times











Written or oral presentations showing research into the costs involved with owning petrol/diesel or electric cars





Written or oral presentation of different options with a range of comparisons between different factors such as cost, time, etc




















Learning intentions


Evaluate and interpret raw data 




















Analyse aspects of time management and be able to show findings to help inform decisions











Use the link between speed, distance and time to carry out calculations














Use mathematical modelling to find the best value for a particular circumstance 














Resources


See the stimulus section and teachers notes in supporting resources.





Possible evidence


Observation of ongoing discussions


Verbal feedback from learners/groups


Calculations completed effectively


Observation of peer discussions/debate


Written, poster or oral presentation to peers outlining comparisons and conclusions





Questions to encourage thinking


Learners could be asked questions such as the ones below to help them reflect on the skills they have been developing and their use:





Which sources of information did you evaluate as being robust and why?


Who would refer to or use each aspect of your research? How might you make this information accessible for them?


Based on your conclusion, is there a definitive right answer from your research?








Possible tasks


Learners identify some of the factors that users of an electric car might have to consider:





speed


battery life


recharging


how ‘green’ is it?





Learners could work in groups to research information from the internet or other sources about these factors. They should be asked to evaluate the statistics that they find when researching in terms of, for example:





Where the information is coming from?


Who it is for? 


Where was the data sourced?


How is the data presented?


How accurate and robust might the data be?





Learners could consider also some of the features of the information being presented to help determine the robustness of the data.





A display could be created in class of examples of information they researched on this topic which falls into different categories with labels describing features. This could be related to critical literacy skills.











Learning experiences: Research and Investigation


Introduction


Owning or using an electric car is a different experience from an ordinary petrol or diesel car. Learners need to be able to immerse themselves in this problem in order to understand it and to research what some of the implications of the different types of transport are.





This lesson allows them to think from a critical point of view about the numeracy information available about electric cars on the internet and to begin to think about the questions they need to ask of that information to decide whether it is robust, vague or misleading.  





Finally, learners could be asked to present their findings about what their information shows. 





Stimulus


� HYPERLINK "http://www.bbc.co.uk/news/technology-12138420" ��BBC Electric car challenge article and video�


� HYPERLINK "http://www.guardian.co.uk/science/video/2011/jan/25/electric-smart-cars-video" ��Electric smart cars video�


� HYPERLINK "http://www.theregister.co.uk/2011/01/18/bbc_tesla_edinburgh_e_car_shenanigans/" ��Article about electric transport�


Learning intention


Evaluate and interpret raw data. 








Resources


See the stimulus section and the teachers notes in supporting resources.





Possible evidence


Displays of investigations into time management including comparisons


Discussion of results of calculations into problems relating to journey times





Questions to encourage thinking


What factors affect your own time management?


What are the different types of journeys you need to consider? 

















Learning experiences: Time management


Introduction


Owning or using an electric car is a different experience from an ordinary petrol or diesel car. 





Learners will be able to consider how using an electric car will affect them with regards to time management.





This lesson is to introduce the ways in which learners can compare and contrast aspects of time and time management and how these impact on their lives.





This lesson could use the link between speed, distance and time to carry out related calculations.  Some ideas can be found in the teachers notes in the supporting resources.





Stimulus


� HYPERLINK "http://www.bbc.co.uk/news/technology-12138420" ��BBC Electric Car Challenge� 


� HYPERLINK "http://www.nextgreencar.com/news-item.php?BBC-electric-car-challenge-criticised" ��Article challenging the BBC Electric car challenge’s findings�





Learning intention


Analyse aspects of time management and be able to show findings to help inform decisions. Use the link between speed, distance and time to carry out calculations.

















Possible tasks


Learners could investigate aspects of managing time in a range of situations.





They could then discuss what they have discovered about considerations of how to manage time.





Now they could apply this learning to investigating the time management implications of using an electric car. They should consider their previous research when deciding the factors they would need to take into account.








Learners could compare journey times for different trips, for example, a short city drive, a drive from Edinburgh to Glasgow in rush hour traffic, a long journey, for example from London to Edinburgh for an electric car  and a car with a combustion engine. They could then give advice based on their comparison to someone who is planning to buy  an electric car. They could be given details of the kinds of journeys the person normally takes and their advice should draw upon their comparisons.


 




















Possible tasks


Learners could carry out research to help them think about cost in relation to an electric car and then could reflect on the importance of using numeracy to help them analyse different options.  They should also continue to reflect upon the sources of information they are using and their reliability.





The article from the BBC about electric cars being costlier than petrol or a similar article could be used as a starting point. Learners could be asked to reflect upon questions such as:





Is this information correct?


How could you check?


Where else could you get information?


Is price the only factor to consider in this situation?




















Learning experiences: Mathematical modelling 1


Introduction


Owning or using an electric car is a different experience from an ordinary petrol or diesel car. 


Learners will be able to consider how using an electric car will affect them with regards to finance.  





There are many different ways to use an electric car and depending on your own needs different options may be cheaper.  





Being able to understand and evaluate given information is an important skill when having to make decisions regarding finance and effects on the environment.





Stimulus


� HYPERLINK "http://www.bbc.co.uk/news/business-11112820" ��BBC news article on electric cars�


� HYPERLINK "http://www.nextgreencar.com/news-item.php?BBC-electric-car-challenge-criticised" ��Article challenging the BBC Electric car challenge’s findings�


� HYPERLINK "http://www.nextgreencar.com/electriccars.php" \l "q4" ��Article on the cost of an electric car�








Learning intention


Evaluate and interpret raw data.

















Resources


See the stimulus section and teacher’s notes, which can be found in supporting resources.





Possible evidence


Observation of ongoing discussions 


Verbal feedback from learners/groups


Calculations completed effectively


Observation of peer discussions/debate


Written, poster or oral presentation to peers outlining comparisons and conclusions





Questions to encourage thinking


Learners could be asked to reflect upon the following questions:





What constraints do you need to consider when making your decision?


Which skills did we use in creating a model to help us analyse our options?


What are the benefits of using modelling and cost analysis to inform financial decisions?


Where else might you use the cost comparison skills you have gained?








Resources


See the stimulus section and teachers notes in supporting resources.





Possible evidence


Written or oral presentations showing research into the costs involved with owning petrol/diesel or electric cars


Written or oral presentation of different options with a range of comparisons between different factors such as cost, time, etc


Posters with the learners’ explanations of their research and their evaluations of the reliability of sources





Questions to encourage thinking


Learners could be asked to reflect upon the following questions:





What constraints do you need to consider when making your decision?


Which skills did we use in creating a model to help us analyse our options?


What are the benefits of using modelling and cost analysis to inform financial decisions?


Where else might these skills be useful to you?











Possible task


Learners could be given a scenario similar to the one below.





“The Government are proposing to offer different methods of using an electric car:





buy outright


hire 


short term loans


park and ride





Depending on your circumstances it may be better to take a particular option.





By considering two specific offers, compare the cost of buying an electric car or hiring.





For example, if you don’t need to travel far or very often it may be better to hire when required, or if you travel a lot but not very far it may be better to buy outright.








By using simple constraints we can investigate the best price for your circumstances using mathematical modelling.





This can be extended to investigating straight-line graphs and displaying models graphically.























Learning experiences: Mathematical modelling 2


Introduction


Learners will consider how to model different options to help inform decisions on financial aspects.


  


They should consider how electric cars can be used in different ways depending upon needs and that different options might suit different needs.  The role of cost analysis in informing these decisions is an important life skill for learners when making responsible choices.





Stimulus


� HYPERLINK "http://www.uk-ecocars.co.uk/Hiring-Eco-Car.php" ��Information on hiring electric and hybrid cars�








Learning intention


Use mathematical modelling to find the best value for a particular circumstance. 











