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	Communications infrastructure


	
	
	

	Learn about the infrastructure technology that keeps your phone, computer and WiFi working



	Subjects:  Science, Design & Technology
Approx. time: 25 minutes
	
	Key words / Topics: 

· Waves and use of technology or science
· Satellite Navigation

· GPS satellites
· Geostationary orbit
· Earth station
· Junction box

	
	
	

	Suggested Learning Outcomes

	· Know about artificial satellites and their uses

· Know about geostationary artificial satellites and their uses

· Make decisions about the use of modern communications technology based on social, environmental, and economic factors

	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. 

Not many 13-year-olds (or 33-year-olds) realise about the infrastructure behind the technology we use in today’s world. This infrastructure makes a huge improvement to our quality of life, and our safety.

This infrastructure technology needs to be built and maintained, and provides many careers.

	Purpose of this activity

· To make students aware that when they watch TV, or use the phone, there is a huge expensive infrastructure that needs to be paid for and maintained.

	
	
	

	Activity
	
	Teacher notes

	1. Use the Infrastructure presentation to explain some of the infrastructure that is needed to connect your phone, computer, Wi-Fi or mobile device to the people receiving messages at the other end.
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 Infrastructure (Presentation).

	
	(25 minutes)

This is a research activity. Group work may be needed depending on the availability of ICT hardware.

Start with a brief teacher presentation about the amount of unseen technology that there is in the communications infrastructure. Emphasise that there is a huge amount of expensive equipment and networks that is unseen most of the time, but still has to be developed, built, maintained and then replaced by newer, faster technology.

	Let students research how mobile phone networks and other communications networks work. See additional websites section for some starting points.

Ask the students to produce either a flow chart or a diagram of how the network operates.
	
	You may wish to mention that skilled communications engineering professionals are required to maintain, develop and advance this technology. 

If students wish to know more about engineering jobs in this field, see the STEMNET information in the Additional websites section. Use the link to find people in your area or request a visit from a STEM Ambassador from the communications industry.

	Differentiation
	
	

	Basic
	
	Extension

	Writing frames, word lists, prompts, and other scaffolds could be used to guide the students through these activities.
	
	In the Infrastructure presentation, the research section could be extended by asking the students to examine more than one type of network or provide greater detail on how the parts of the infrastructure work and interact.


	Resources
	
	Required files
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	· Data projector and screen are needed for the presentation materials.
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Communications infrastructure (Presentation)

	
	
	

	Additional websites
	
	

	· How Stuff Works (www.howstuffworks.com): Information about the basic underlying structure of the Internet can be found under the section Internal > basics > internet infrastructure; Information about cell phone capabilities and how they work under the section “Cell phone”; Information and video on how the telephone works can be found on this website. 
· Wikipedia (http://en.wikipedia.org): Overview of infrastructure and services of the telecommunications in the UK can be found by searching for “Telecommunications in the United Kingdom” within the Wikipedia search facility. 
· STEMNET (http://www.stemnet.org.uk):  This website includes information on how to connect with industry professionals in your area. These individuals have been CRB checked and are known as “STEM Ambassadors”.

	
	
	

	Related activities (to build a full lesson)

	Starter
Ask students to list the communications devices that they have seen in everyday use. e.g. landline, mobile phone, smart phone, pager, tablet computer, laptop computer, Wi-Fi hub.

Ask students to list all the different ways that messages get sent. e.g. voice, answerphone, SMS/text message, MMS/picture message, video phone call, e-mail, video call conversation.
	Main
· ACTIVITY: Technology Benefits
Extension
· ACTIVITY: Communications infrastructure
Plenary

Mini plenaries are built into the Technology Benefits activity.

	
	
	


	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
· KS3 33a
· KS4 1c, 2b, 3a, 3c, 4a, 7d, 

Design & Technology

· KS3 3b, 3d 

	Northern Ireland Curriculum

KS3/KS4 Science

Developing Pupils’ Knowledge, Understanding and Skills 

· Forces and Energy

· Earth and Universe

(Objective 2) Developing pupils as Contributors to Society: 

· Investigate how the media help inform the public about science and science related issues. 

· Explore some ethical dilemmas arising from scientific developments

(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 2) Developing pupils as Contributors to Society

· Explore technical inventions and designs that have met a social need

        cost-effectively.

· 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

· 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: 2, 4

OCR D&T
· 1.1a
	GCSE Engineering

AQA Engineering

· 3.5

	
	


	Assessment opportunities

	· Use the web research task to assess students reflective and selective use of secondary data

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Reflective learners

· Independent enquirers


