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	Design a car of the future

	
	
	

	Design investigations to test reaction times and ability to concentrate whilst driving

	Subject(s):  Science, Design & Technology, Mathematics
Approx time: 100 mins (two lessons plus homework)
	
	Key words / Topics: 

· Topic: Car safety
· Enquiry
· Planning
· Data analysis
· Peer assessment


	
	
	

	Suggested Learning Outcomes 
	
	

	· To plan an investigation, deciding what measurements to take and what equipment to use

· To choose how to present results

· To use data to inform design

	Introduction
	
	

	Personal transport is becoming safer as technological advancements are made and more and more safety features are designed. However, in the future, should we be taking this to the next level and designing features with the age of the driver in mind?

	Purpose of this activity

In this activity students design investigations to test reaction times and ability to concentrate. They then try their test on older people and use their results to design a car of the future.

	
	
	

	Activity 
	
	Teacher notes

	Tell students the opinion that road accidents are more likely to be caused by younger drivers and discuss their thoughts on this. (5 mins)
Introduce them to the fact that many different personal attributes can impact on road safety including a person's vision, ability to concentrate, reaction times, mobility etc. The car of the future should be designed to help people overcome these issues.

Tell them that they will be carrying out some tests in the classroom to give a reflection of how safe they would be as a driver.
Students work in groups of around 3-4 to plan and carry out their tests. They gather data and state what it shows. Graphs could be drawn if there is time. (40 mins)
For homework, students repeat their experiment at home with older members of their family.

In the following lesson, ask students to share their results with the rest of their group and discuss as a class what their results show. Are reaction times quicker in older or younger people? Which age group is less likely to get distracted? (10 mins)
Groups then work together to design a 'car of the future' based on their findings. They should also think about physical considerations as well as those based on their findings. They can draw their car on A3 paper, label the features and explain why they choose these. (20 mins)
You might like to show the class a clip from a Top Gear episode (http://www.youtube.com/watch?v=OmS-YTL02pY) which shows some less technologically advanced alterations! 

The class can watch the video 'The future of car safety' in which scientists and engineers working in this field discuss their work and the importance of STEM subjects to what they do.

As a plenary, invite groups to present their designs. Students peer assess the designs by using the handout Design assessment. (15 mins)
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[image: image3.png]


Design assessment
	
	Make sure the students realise that this is an opinion: you don't have any evidence to back it up. You might like to ask them how you could go about proving it.
Lower ability students should use handout Reaction test. This is a straight-forward task. They choose a method to measure reaction times and carry out the test and gather results (results table is supplied). Please note that many of the online tests will repeat the tests and calculate a mean reaction time. Students should repeat the whole test twice and calculate their own mean.  Higher ability students should use the handout Distraction test as they have to plan their method and design their own results table. Suitable distractions they can choose include loud music in headphones, people asking them questions, reading text on signs. It is very important that their method is repeatable and reproducible (plus does not use any equipment that is only available at school) as they will be carrying out the same experiment at home for homework.
When discussing the results you may wish to discuss how valid they think their conclusions are and why (small sample size, methods might not have been reproducible, relatively young age of people tested at home etc.)
Be aware that results from students may be different: some may show that younger drivers need the most modification; others may point towards older drivers needing the changes. 
Giving groups the handout Design assessment will help them to plan their presentation as they can see the criteria they will be judged on.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Lower ability students should use handout Reaction test (see above)
	
	Higher ability students should use handout Distraction test (see above)

	
	
	

	Resources
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	· Class access to computers with internet connection and headphones
· Paper/pens
· Rulers
· Projector
· Whiteboard


	
	[image: image7.png]


 Reaction test
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Distraction test
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Design assessment

	
	
	

	Additional websites
	
	

	· Reaction time game (www.mathsisfun.com/games/reaction-time.html): A game that can be used to measure reaction times.
· Sheep dash (www.bbc.co.uk/science/humanbody/sleep). Scroll down and click on 'sheep dash'. This is another reaction times game.

· Car of the Future Will Keep Us Safe Behind the Wheel at any Age (http://www.youtube.com/watch?v=6jC02dAy4yc): News item on how engineers are designing cars for the ageing population.

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options) 

· ACTIVITY: Safety matters 

· FILM: Road Safety
Main
· ACTIVITY: Car of the future

· FILM: The Future of Car Safety

	Extension
· As discussed in Car of the future. Students are given an opportunity to plan their own investigation.
Plenary

· As discussed in Car of the future.

· Opportunity for presentations and peer-assessment 
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	· The story: Road Safety
· The story: The Future of Car Safety



	
	
	


	Curriculum links 

	England: National Curriculum
Science 

· KS3 1a, 2a, 2b, 2c, 2d, 2e, 3a, 3b, 3c, 3d, 3f
· KS4 1a, 1b, 2a, 2b, 2d
Design & Technology 

· KS3 1a, 1d, 1e, 3a, 3d
Mathematics

· KS3 1a, 1b, 1e, 1g, 2a, 2f, 2g, 3a, 3b, 3d, 4a, 4d, 4l, 4o, 6a, 6j, 9a, 9b

	Northern Ireland: Curriculum
Science

Developing pupils’ knowledge, understanding and skills

· Develop skills in scientific methods of enquiry to further scientific knowledge and understanding:

planning for investigations,

obtaining evidence,

presenting and interpreting results

Chemical and material behaviour

(Objective 3) Developing pupils as Contributors to the Economy and the Environment 

· Identify how skills developed through science will be useful to a wide range of careers

Technology & Design

Developing pupils’ knowledge, understanding and skills

· Design – identifying problems; investigating, generating, developing, modelling and evaluating design proposals; giving consideration to form, function and safety

(Objective 2) Developing pupils as Contributors to Society

· Design cost effective and appropriate solutions to meet the specific needs

of diverse local and global groups.
(Objective 3) Developing pupils as Contributors to the Economy and the Environment 

· Identify how skills developed through Technology and Design will be useful to a wide range of careers

Mathematics and numeracy

Developing pupils’ knowledge, understanding and skills

· knowledge and understanding of handling data

	Scotland: Curriculum for Excellence
Technologies

· TCH 3-14a, TCH 4-14ba 
Numeracy and Mathematics

· MTH 3-20b, MTH 3-21a
	Wales: National Curriculum 

Science

· KS3 Skills (Planning, Developing)
· KS3 Range (Interdependence of organisms 7)
· KS4 Skills (Enquiry and practical skills)
Design & Technology

· KS3 Skills (Designing 1, 2, 3, 4)

Mathematics

· KS3 and KS4 Skills (Reason mathematically)

evaluate results by relating them to the initial question or problem; develop an understanding of the reliability of results
· KS3 and KS4 Skills (Handling data)

use a variety of means to collect data in order to follow lines of enquiry or to test hypotheses


calculate values of the mean

	GCSE D&T

AQA D&T

· 3.1.1, 3.3.1, 3.3.4, 3.3.5
Edexcel D&T

· 1.2.2c, 1.17
Eduqas D&T

· 2.2 Core: 1, 2,5, 8
OCR D&T

· 1.1a, 1.2a, 4.1a, 5.2c i
	GCSE Mathematics
AQA Mathematics
· S2, S4, S5

Edexcel Mathematics
· S2, S4, S5
Eduqas Mathematics
· FS3, FS4, FS5, HS3, HS3, HS5

OCR Mathematics
· 12.02a, 12.03a


	GCSE Statistics
AQA Statistics
· 3.4.1 D1a, 3.5.10 E3d
	GCSE Science
AQA Combined Science Trilogy

· 6.5.4.3.3
AQA Combined Science: Synergy

· 4.7.1.10
Edexcel Combined Science

· Physics: 2.29
Eduqas Combined Science

· 2.3: 4.3
OCR Gateway Science: Combined Science A

· P6.1e
OCR 21st Century Science: Combined Science B

· P4.3: 12

	GCSE Physics

AQA Physics
· 4.5.6.3.3, 4.5.7.3
Edexcel Physics
· 2.29
Eduqas Physics
· 4.3
OCR Gateway Science: Physics A
· P8.1e
OCR 21st Century Science: Physics B
· P4.3: 15
	

	
	


	Assessment opportunities

	· Plenary task gives students the opportunity to peer-assess using criteria

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Independent enquirers
· Creative thinkers

· Team workers

· Effective participators




