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	Inform and Entertain Me

	How does a Sat Nav system work?
 

	
	
	

	Learn about the technology behind Satellite Navigation systems and discuss the pros and cons of using them.



	Subjects:  Science, Maths, Design & Technology

Approx. time: 30 minutes


	
	Key words / Topics:
· Making decisions about technology

· Waves

· Satellite navigation

· GPS – Global Positioning System 

	
	
	

	Suggested Learning Outcomes 
	
	

	· Make informed decisions about technology for social, economic and environmental reasons

· Understand how waves are used to carry a communications signal

	Introduction 
	
	

	Living in a highly technological world, where access to information and entertainment is at our fingertips, the Inform and Entertain Me topic is a gateway to engage and introduce students to the principles and technology that form the basis for communication devices that are used in our everyday lives.
A life without modern communications?

Satellite Navigation (Sat Nav) and GPS (Global Positioning System) location devices are highly important, and every day many people rely on these devices for finding where they are going. Life has been changed by using GPS positioning systems for a variety of uses. 

	Purpose of this activity

This activity is an engaging investigation of the uses of communication technology in the modern world.

Students make decisions about being dependent on technology.

Students consider how a GPS system functions. 

	
	
	

	Activity
	
	Teacher notes

	1. This activity could be run in an ICT suite to allow students to use the internet for research. Distribute the   Sat Nav handout to students.
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 Sat Nav (Handout).
This handout gives some outline information about satellites and an un-annotated diagram. Students can cut out or copy the un-annotated diagram and add information to this to produce a visual display of how a Sat Nav system works.

There are a series of questions on the Sat Nav handout. Questions 1–4 get students undertaking research about satellites and their functionalities and capabilities.
	
	30 minutes

Individual activity.
This display could be a wall poster or a PowerPoint presentation.

Students should be given a maximum word count (200 words) for the display.

This could be used as a homework task.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	The Sat Nav handout can be used to run a group activity (utilising peer support) or as a class discussion, with the teacher doing the recording of information onto the diagram live on the whiteboard.

The final question on the Sat Nav handout, about the effects of technology on skills like the use of Sat Nav in daily life, can be run as a class discussion. 

Focus the discussion on just a few simple applications.

Start with the idea commonly held about their parents’ generation, that calculators caused people to lose accurate arithmetic skills for use in everyday life. 

Then discuss;

· the map-reading Sat Nav issue 

· use of spellcheckers in writing English

· use of text messaging that has stopped people needing to write letters to each other. 

	
	The Sat Nav handout can be used for either extension or as a homework activity.

	
	
	

	Resources
	
	Required files                              [image: image2.png]
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	·  Access to the internet
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 Sat Nav (Handout)


	
	
	

	Additional websites
	
	

	· Wikipedia (http://en.wikipedia.org): Information on satellite navigation including history, uses and types can be found on this website by searching for the term “Satellite navigation”, and information on GPS including history, basic concepts, structure and applications can be found by searching for “Global Positioning System” 
· How Stuff Works: how gps receivers work (http://www.howstuffworks.com/gadgets/travel/gps.htm). 


	Related activities (to build a full lesson)
	
	

	Starter
· Pose this question to the students: ‘Could you survive without modern communications technology?’

Use a list of apps/device combinations such as internet for Google, laptop for email, mobile phone for SMS, smart phone for Facebook, Sat Nav etc. Encourage the students to rate the app/device combinations on a 1–5 scale (1 being best).

Ask them to choose the one device/app combination they would keep above all the others.

· OR question the students about what they know about using Satnav and how it works

· Gather some newspaper accounts of the misuse of Sat Nav for students to consider.

Main 
· ACTIVITY: Navigating without technology 
Use the Lost now presentation on the projector or print and distribute as a handout to students.
This activity has three parts:

· Visualisation and sketching

· Measurement and calculation

· Decision-making.

Extension 
· ACTIVITY: With tech support.
Plenary

· Return to the apps/device rating out of 5 activity from the starter. 
· Reconsider the ideas expressed and promote the idea that the modern world would be very different without communications technology.
· Consider the skills lost (navigation, extended writing, spelling etc.) as a result of reliance on technology.

	Extension 
· ACTIVITY: Navigating with technology
The supporting Sat Nav handout could be a homework task.

Plenary

· Return to the apps/ device/ rating out of 5 activity from the starter. 
· Reconsider the ideas expressed and promote the idea that the modern world would be very different without communications technology.
· Consider the skills lost (navigation, extended writing, spelling etc.) as a result on reliance on technology.


	
	
	


	The Engineering Context    [image: image6.png]




	· The story: Engineering Entertainment
· Communications technology being used today: Radar - Communications for Safety


	
	
	


	Curriculum links

	England: National Curriculum
Science
· KS4 1b, 2a, 7d
Design & Technology 

· KS3 3b, 3d

	Northern Ireland Curriculum

KS3/KS4 Science

Developing Pupils’ Knowledge, Understanding and Skills 

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

· Investigate a product of economic importance to determine the science behind it

KS3/KS4 Technology & Design

Developing pupils’ Knowledge, Understanding and Skills

· Communication – use of free-hand sketching and formal drawing techniques and ICT tools (including 3D modelling)

· Manufacturing – selecting and using materials fit for purpose; safe use of a range of tools and processes appropriate to materials, demonstrating accuracy and quality of outcome;

· Control – incorporate control systems, such as mechanical, electronic or computer-based, in products and understanding how these can be employed to achieve desired effects

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

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

· Employability

· Pursue design solutions using environmental friendly materials and energy sources.

· Identify product needs and pursue sustainable harmonious design solutions in a local outdoor/indoor context.



	Scotland: Curriculum for Excellence

Science

· SCN 3-11a, SCN 4-11a, SCN 4-16a

Technologies

· TCH 3-09a, TCH 3-13a, TCH 3-14a, TCH 4-09a, TCH 4-12a, TCH 4-13a, TCH 4-14a, TCH 4-14b, TCH 4-14c, TCH 4-14d

Numeracy and Mathematics

· MNU 3-03a, MNU 3-04a, MNU 3-07a, MNU 3-10a, MTH 3-11b, MNU 3-20a. MNU 4-01a, MNU 4-03a, , MNU 4-10a, MNU 4-10b, MTH 4-11a, MTH4-11b, MTH 4-15a, MTH 4-17b


	Wales: National Curriculum 

Science

· KS3 Skills (Communication 1, 3), (Planning 1, 2), (Enquiry)

· KS3 Range (How things work 1, 3, 4, 5, 6)

· KS4 Skills (Communication 1, 3), (Enquiry and Practical Skills 1, 2, 3)

· KS4 Range (Energy, electricity and radiations 1, 2, 3, 4)

Design and Technology

· KS3 and KS4 Skills (Designing 1, 2, 3, 4, 5, 6, 7, 8, 9), (Making 1, 2, 3, 4)

· KS3 and KS4 Range (activities, in which they investigate, analyse and evaluate products), (activities in which they learn about the responsible use of materials), (activities in which they develop and practise particular skills), (activities in which they design and make products)

Mathematics

· KS3 Skills (Solve mathematical problems) (Communicate mathematically) 

· KS3 Range (Number 2, 3), (Measures and money 1)

· KS4 Skills (Solve mathematical problems), (Communicate mathematically) (Reason mathematically) 

· KS4 Range (Handling data)

	GCSE D&T

AQA D&T

· 3.1.1, 3.3.1
Edexcel D&T

·  1.2.2e
Eduqas D&T

· 2.2 Core: 1, 2
OCR D&T
· 1.1a

	GCSE Engineering

AQA Engineering

· 3.5

	
	


	Assessment opportunities

	· Use the questions on the worksheet as a knowledge and understanding assessment.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative thinkers

· Independent enquirers

· Self-managers


