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	Smart Sensor Communications

	Design an Information System
 

	
	
	

	Solve a problem: creating an information display system for disabled people

	Subjects:  Science, Design & Technology
Approx time: 45 mins
	
	Key words / Topics:
· Designing systems for use in school to help others with disabilities
· Design

· Information
· Research
· Systems

· Sensors

· Inputs



	
	
	

	Suggested Learning Outcomes 
	
	

	· Identifying problems for a specific task
· Using various methods to research a problem
· Exploring solutions  

	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.
We are surrounded by systems that convey information but is everyone able to access the information?

	Purpose of this activity
This activity introduces students to methods of looking at specific problems. To use the research and knowledge gained to find solutions to the problem, and to allow students to explore solutions, however improbable they may seem. This activity can be used as part of a ‘Design and Make’ activity. 

	
	
	

	Activity 
	
	Teacher notes

	1. Introduce the activity using the Information Systems presentation. 
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  Information Systems (Presentation).
2. Give students the Design Task handout to identify the main activity of the lesson. Students should design an information display system for use in their school which can be used by those with disabilities. For an example of a system diagram use the Systems diagram handout.
[image: image2.png]


 Design Task (Handout)
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  Systems Diagram (Handout)
Also use the Identifying Input – Process – Output handout to remind the students about the structure of electronic systems. 
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 Identifying Input – Process – Output (Handout)

	
	5 minutes

Information systems are all around us. We accept them as part of our everyday life, BUT do they meet the needs of those who have disabilities? 

30-40 minutes
This is an activity which can be used as an introduction to a full ‘Design and Make’ activity. 
Students are to use the information to communicate solutions using annotated sketches. Try and identify the Inputs and Outputs that are necessary.

Furnish the students with both information sheets, and explain that any solution should be considered, no matter how crazy or improbable it seems. They will need to produce:

· annotated sketches of a number of solutions — emphasise that these need to be clear so that others can understand and, 
· for each solution, a block diagram should be produced showing the Input-Process-Output for the design.



	Differentiation
	
	

	Basic
	
	Extension

	The scope of the activity could be limited to considering one specific disability and one specific task.
The scope of the design task could be limited, with specific examples of other tasks displayed to model the characteristics of a good solution.
	
	Students could tackle the following additional tasks:

1. Students develop ideas of how sensors could help in each subject, Science is the obvious one, but for example:

· in language lessons, sound sensors could give feedback to help with pronunciation.

· in sport, light sensors could improve accuracy of shooting in netball, hockey or football etc. 

· for the visually impaired, various detection sensors could give off sounds/light etc. to help pupils know exactly where they are in school, especially at busy times when it might not be possible to feel along the corridor.

2. Students make an annotated map of the school showing where the sensors could be used to help: 

· in specific subjects

· for students with disabilities.


	
	
	

	Resources
	
	Required files                              [image: image5.png]
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	· Woollen gloves

· Blindfolds

· Ear defenders
· Graphical equipment.
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  Information Systems (Presentation)
[image: image9.png]


  Design Task (Handout)
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  Identifying Input-Process-Output (Handout)
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  Systems Diagram (Handout)



	
	
	

	
	

	
	
	

	Related activities (to build a full lesson)
	
	

	Starter 

· Come up with a list of all the ways that sensors can be used around a school throughout the day and ensuring that they are fully inclusive of all student types. 
· ACTIVITY: Sensor solutions. Use the Research disabilities handout. (Alternatively this can be set as a homework task and result reviewed as a starter.)
Main 

· ACTIVITY:  Design an information system. Use the Information Systems presentation to introduce the main activity. Use the Design Task handout and the Identifying Input Process Output handout to deliver the main activity.
	Extension 

· ACTIVITY: Design an information system. Allow greater time for the design and research aspect of the task.

Plenary 

· This is part of any design activity. Students are to display solutions, and discuss each other’s merits. 


	
	
	


	The Engineering Context    [image: image12.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 24c
· KS4 1a, 1b, 2b, 3a, 4b, 7b
Design & Technology 

· KS3 1d, 1e, 3a

	Northern Ireland Curriculum

Science

KS3 and KS4 Developing Pupils’ Knowledge, Understanding and Skills 

· Forces and energy

KS3 and KS4 (Objective 1) Developing pupils as Individuals

· Mutual Understanding

· Moral Character

· Spiritual Awareness

KS3 and KS4 (Objective 2) Developing pupils as Individuals

· Cultural Understanding

· Ethical Awareness

· Explore some ethical dilemmas arising from scientific developments

· Citizenship

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

KS3 and KS4 (Objective 1) Developing pupils as Individuals

· Mutual Understanding

· Moral Character

· Spiritual Awareness

· 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 2) Developing pupils as Individuals

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, 3.3.1, 3.3.4, 3.3.5
Edexcel D&T

·  1.6, 1.7 5.2.1, 1.17.1j, 5.2.2, 5.2.3
Eduqas D&T

· 2.1 Core: 5

· 2.1 Systems: 1

· 2.2 Core: 1, 2, 8

OCR D&T
· 1.1a, 4.2a ii, 6.4, 7.4a
	GCSE Engineering

AQA Engineering

· 3.3.3, 3.4.1, 3.4.2, 3.6

	
	


	Assessment opportunities

	· Assess the students’ design skills using the outcome of the design task activity.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative thinkers

· Independent enquirers

· Team workers 




