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	Founding Communications

	Advances in communication technology

	
	
	

	Explore how long distance communication technology has changed over time

	Subjects:  Science, Design & Technology, Mathematics
Approx. time: 45 minutes
	
	Key words / Topics:
· Waves and communication

· Wave properties

· Receiver 

· Transmitter 

· Signal 

· Communications technology

· Interference

	Suggested Learning Outcomes 
	
	

	· Know about the development of communications technology

· Know about a wave carrying a communications signal 

· Understand possible effects of interference on the signal 

	Introduction 
	
	

	From founding communications, such as the fire beacon, to being able to communicate with space, there is no denying that developments in communication have advanced at a rapid speed. This topic presents students with communications of the past, present and future, helping them to understand the principles that form the basis for these developments.

Nowadays we can sometimes take for granted the technology that we use on a day-to-day basis, like mobile phones and the internet. This activity explores how communicating rapidly over long distances has changed a great deal since beacons were lit on hilltops. It introduces the science behind sound vibrations, and presents signals, transmitters and receivers in a way that students can really connect with. 

	Purpose of this activity

This activity introduces communications technology and gives an understanding of some of the vocabulary and concepts used.

There are several related activities that can be used, or not used, depending on the students’ prior knowledge.

	
	
	

	Activity 
	
	Teacher notes

	1. The Signals handout can be used to create a timeline for the advances in communications technology. The activity can be completed as individual or group work.

Distribute the Signals handout. Students will need scissors and glue to construct a simple timeline. 
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 Signals (Handout) 

	
	15 minute timeline activity

Use the Signals handout and ask the students which of the developments they have heard about.

Discuss the pace of change of technology over time.
Students may cut up the Signals handout to create their timeline.



	2. Divide the students into pairs or small teams. 

Show them how to make and use a string telephone from two tin cans or paper cups connected by a piece of string from their bases. 

Give the students a selection of different paper or plastic cups, tin cans and other packaging containers that could act as the transmitter and receiver and a selection of different string/wool/fishing line/twine/thread. 

Students should investigate which of these material combinations work best. 

Let students investigate what factors affect the reliability of the ‘string telephone’ and produce a report. 

Compare different;
· transmitter-receivers

· string
· lengths

· tensions 

· loudness of input messages
Once students have selected the best materials and conditions, they will need an ‘unknown message’ to transmit. Use single lines from a selected book. The students will then judge the accuracy of receiving the message and the ease with which they can hear it.
Compare class conclusions in a plenary discussion.
	
	30 minute practical activity

Introduce the terms receiver, transmitter and signal. Explain that the ‘cup/can’ channels the sound vibrations (created by student’s voice) into solid materials (such as the string) and through to the receiving cup. These sound vibrations create the ‘signal’.

The ear can only hear air vibrations, so the receiver turns the string vibrations into air vibrations again, enabling the student at the receiver end to hear the message sent by their classmate.
This is not about making string telephones. This activity is about investigating the efficiency with which string carries a signal in a string telephone and what factors may cause interference to the signal. 

Remind the students about fair testing.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Concentrate on the basic vocabulary associated with mobile phone technology, so that the students can become informed users of technology. 

· Help students with the origin of ‘dialling’ being with phones that had a rotating dial.
· Help students with the origin of ‘hanging up’, going back to phones where the handset was replaced on the base.
· Tell students about telegrams and a delivery person who brought them to your house.
· Explain that mobile phones have a ‘transmitter’ part and ‘receiver’ part.
· Explain the idea of ‘bandwidth’ as the amount of messages the network can carry at one time.

	
	In the timeline activity, students could research which specific developments led to advancements in communications technology (e.g. developments in wire making technology, availability of energy sources, availability of plastics, micro-electronics etc).
In the string telephone-making activity, students could investigate how changing the materials changes the transmission (e.g. alternative cup-shapes in plastic, and the use of plastic or wire instead of string). 



	
	
	

	Resources
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	> Scissors
> Glue
> Different types of string, wool, thread, twine in 10m lengths
> Plastic/paper cups and tin cans, x 2 per group
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 Signals (Handout)


	
	
	

	Additional websites
	
	

	· Scientific America: An article ‘Talk through a String Telephone’ by Katharine Harmon outlines how to create a string telephone in an easy-to-follow manner (http://www.scientificamerican.com/article/talk-through-a-string-telephone-bring-science-home). 


	
	
	

	Related activities (to build a full lesson)
	
	

	Starter

· ACTIVITY: Advances in communication technology (section 1 of the activity)
Main

· ACTIVITY: Advances in communication technology (section 2 of the activity)

	Extension
· ACTIVITY: Waves equation
Plenary

· Discussion of string telephones investigation and experiences with ‘losing the signal’ and ‘interference to the signal’ on mobile phones.

· Consolidate understanding of target vocabulary  

Homework

· ACTIVITY: Mobile phone technology

	
	
	


	The Engineering Context    [image: image6.png]




	· The story: Communications of the future 
· The story: Radar - Communications for safety (Communications technology being used today)


	
	
	


	Curriculum links

	England: National Curriculum

Science

· KS3 2a, 2c, 2e, 32b, 32c
· KS4 1c, 2b, 3c, 4a, 4c, 7d,  

Design & Technology 

· KS3 2a, 3c, 3d, 4a

	Northern Ireland Curriculum

Science

KS3 and KS4 Developing pupils’ Knowledge, Understanding and Skills 

· Forces and energy

KS3 and KS4 (Objective 3) Developing pupils as Contributors to the Economy and the Environment
· Investigate a product of economic importance to determine the science behind it
Technology & Design

KS3 and KS4 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
KS3 and KS4 (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

Sciences
· 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

· 3.3.1
Edexcel D&T

· 1.2.2e, 1.15.1 
Eduqas D&T

· 2.2 Core: 2

OCR D&T
· 2.1a vii
	GCSE Engineering

AQA Engineering

· 3.6

	GCSE Science
AQA Combined Science Trilogy

· 6.6.2.4
AQA Combined Science: Synergy

· 4.1.4.3
Edexcel Combined Science

· Physics: 5.22
Eduqas Combined Science

· 2.3: 6.2c
OCR Gateway Science: Combined Science A
· P4.2g

OCR 21st Century Science: Combined Science B
· P1.1: 9
	GCSE Physics
AQA Physics
· 4.6.2.4, 4.6.1.4
Edexcel Physics
· 5.22, 4.12P, 4.16P
Eduqas Physics
· 6.2c, 5.2b
OCR Gateway Science: Physics A
· P5.2g, P5.1f, P5.1h
OCR 21st Century Science: Physics B
· P1.1: 9
· P1.4: 6, 9

	
	


	Assessment opportunities

	· The report from the investigation into string telephones will give an opportunity to assess students’ ability to gather valid evidence. 

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Independent enquirers

· Team workers 




