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	Smart Sensor Communications

	Identifying Sensors

	
	
	

	Identify which components can be used as electronic sensors 

	Subjects:  Science,  Design & Technology
Approx time: 10 mins


	
	Key words / Topics:
· Introduction to Sensing Transducers
· Transducer
· Analogue

· Digital

· Sensor

· Resistance

· Ohms


	
	
	

	Suggested Learning Outcomes 
	
	

	· Know that a sensor is a transducer whose electrical characteristics react to an energy transfer
· Know that a sensor is a device which monitors changes in a physical environment 
· Know that a sensor is an input transducer 
· Know that sensors are part of an electronic system


	Introduction 
	
	

	The role of smart sensors in our everyday lives is becoming increasingly fundamental. The Smart Sensor Communications topic focuses on what smart sensors are, how they are being used today and how they can be innovative in the future.
In this activity, the focus is on how sensors can be used to detect changes in the environment and can be used as part of a monitoring or control system. 

	Purpose of this activity

This activity introduces the devices that can be used as part of an electrical system to monitor changes, and that the characteristics of a device can vary according to changes in the environment.

	
	
	

	Activity 
	
	Teacher notes

	1. Distribute the Identifying Sensors handout. Use this handout and ask the students to identify different sensors from the components on their sheets.
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  Identifying Sensors (Handout)
	
	10 minutes
A selection of electronic components will help students gain an understanding of the size and the idea that a circuit is made up of components. Any PCB taken from electronic devices would also help.
Students may cut up the worksheet and then place the pieces with the correct captions to identify the sensors and their properties.

	
	
	You may wish to link Ohm's Law and resistance to what happens inside a sensor with more able groups.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	The Identifying Sensors handout can be partially completed to provide additional guidance.
	
	 

	
	
	

	Resources
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	· Glue

· Scissors

· Selection of electronic catalogues (or look on the internet for producers of electronic components i.e. Rapid Electronics)

· RS components

· Selection of electronic components, PCBs etc. for students to look at. 
Access to examples of:

· Resistor

· Light Dependent Resistor


· Push to make switch

· Switch


· Thermistor

· Moisture sensor

· LED

· Bulb


· Buzzer
· Transistor
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  Identifying Sensors (Handout)

	
	
	

	Additional websites
	
	

	· How Stuff works (http://home.howstuffworks.com): Information on how motion sensing lights and burglar alarms work can be found in the article titled “How do motion sensing lights and burglar alarms work?”
Electrical suppliers for components 

· Rapid (www.rapidonline.com):   Electrical parts specialist

· Maplin Electronics (www.maplin.co.uk): Electronics specialist

	
	
	

	Related activities (to build a full lesson)
	
	

	Starter

· ACTIVITY: Sensors
· ACTIVITY: Identifying Sensors
· FILM: Smart Sensor Communications
Main

· ACTIVITY: Properties of Sensors
	Extension
· ACTIVITY: Properties of Sensors 


	
	
	


	The Engineering Context    [image: image6.png]




	· The story: Smart Sensor Communications
· Engineering for the greater good: Engineers Without Borders. A film on where a career in engineering can take you and how engineering is helping to solve global challenges.


	
	
	


	Curriculum links 

	England: National Curriculum

Science 
· KS3 35a
· KS4 1a, 1b, 2a, 2b, 2c, 3a, 4a, 7b
Design & Technology 

· KS3 4c, 4d
	Northern Ireland Curriculum

Science

KS3 and KS4 Developing Pupils’ Knowledge, Understanding and Skills 

· Forces and energy

· Earth and Universe

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 environmentally 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 

· SCN3-09a,4-09a, SCN4-09b, SCN4-09c

· SCN3-11a, 3-11b, 4-11a, 4-11b
· SCN4-16a

· SCN3-20a,3-20b, 4-20a, 4-20b

Technologies

· TCH3-01a, 4-01b, 4-01c
· TCH3-02a, 4-02a
· TCH3-09a, 4-09a
· TCH3-12a, 4-12a
· TCH3-13a, 3-13b
· TCH3-14a, 4-14a
· TCH4-14b

· TCH-14c, 4-14d

Maths

· MNU3-08a, 4-08a

· MNU3-10a, 4-10a, 4-10b
· MNU3-11a, 4-11a
· MNU3-20a, 4-20a


	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

· 3.1.4
Edexcel D&T

·  1.6, 5.2.1, 5.2.2, 5.2.3
Eduqas D&T

· 2.1 Core: 5

· 2.1 Systems: 1

OCR D&T
· 4.2a ii, 6.4
	GCSE Engineering

AQA Engineering

· 3.3.2, 3.3.3

	GCSE Science
AQA Combined Science Trilogy

· 6.2.1.4
AQA Combined Science: Synergy

· 4.7.2.2
Edexcel Combined Science

· Physics: 10.19, 10.20, 10.21
Eduqas Combined Science

· 2.3: 7.1f
OCR Gateway Science: Combined Science A
· P3.2e, f

OCR 21st Century Science: Combined Science B
· P3.1: 5, 6
	GCSE Physics
AQA Physics
· 4.2.1.4
Edexcel Physics
· 10.19, 10.20, 10.21

Eduqas Physics
·  7.1f

OCR Gateway Science: Physics A
· P3.2e, f
OCR 21st Century Science: Physics B
· P3.2: 5, 6

	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Team workers 

· Effective participators 




