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	Design a robot

	
	
	

	Design a new robot that could help people in the future

	Subjects: Design & Technology
Approx. time: 30 minutes 
	
	Key words / Topics

· BBC micro:bit

· robotics
· communicating designs
· designing to meet a need
· mechanical systems

· electronic systems
· mechatronics

· annotation

	Stay safe  
Whether you are a scientist researching a new medicine or an engineer solving climate change, safety always comes first. An adult must always be around and supervising when doing this activity. You are responsible for:

•        ensuring that any equipment used for this activity is in good working condition

•        behaving sensibly and following any safety instructions so as not to hurt or injure yourself or others 

Please note that in the absence of any negligence or other breach of duty by us, this activity is carried out at your own risk. It is important to take extra care at the stages marked with this symbol: ⚠ 

	Suggested Learning Outcomes 
	
	

	· To be able to design a robot that could help people in the future.
· To understand how electronic and mechanical systems can be integrated to create functioning products.

	Introduction
	
	

	This is one of a series of resources to support the use of the BBC micro:bit in Design and Technology lessons. 

Programmable robotic systems are becoming an important part of industrial developments in Design and Technology. Robots are now being developed that can sense changes in their surroundings and respond accordingly.

In this unit of learning, learners will use the BBC micro:bit to develop a robotic buggy that can successfully navigate a maze or path. 

	Purpose of this activity

In this activity, learners will design a robot that could be used to help people in the future.
This could be used as an extension activity with ‘Programming the robot buggy’ as the main activity. It is an ideal exercise for learners to develop their skills in developing and communicating design ideas to meet a need. It is also an ideal opportunity to develop understanding of integrated electronic and mechanical systems.

	Activity 
	
	Teacher notes

	1. Robot examples
Show examples of existing robots that are be used to help people or meet a design need. 
Discuss how robots might be able to help people in the future – what sort of robots might be designed and what needs could they meet?
2. Designing a future robot
State to learners that they are going to design a new robot that could help people in the future. They should aim to be creative and try to come up with something new and original.

State that their design must include integrated electronic and mechanical sub-systems with explanations about how these would work. Give examples of this where necessary. 
3. Producing the design and annotations
Learners produce their design for their ‘future robot’. They can use the handout provided or draw on A3 paper if the teacher prefers. 
Their design should include integrated electronic and mechanical systems. For example, a programmable circuit board, such as the BBC micro:bit, controlling the motors and that allow the robot to move. Notes and annotations should explain these features.
When annotating designs, learners should aim to use technical language where appropriate and explain the decisions that they have made in their design work. What have they done and why have they done it? Where will inputs and outputs be placed? What materials have been used? How would it be constructed?
	
	The IET TV video – Robot Buggy https://tv.theiet.org/?videoid=7825  can be shown as an introduction or starter for activities in this unit of work.

This activity should be attempted by learners as individuals. Teachers can assess their responses to check understanding of technical language, design skills and knowledge of mechanical and electronic systems.
The teacher may wish to show examples of how mechanical and electronic systems could be used within designs. For example, a programmable system controlling a set of motors for movement, or the use of sensors to allow a robot to detect when an object is nearby. This could also include the use of pneumatic systems.
Learners can use any drawing techniques that they have been taught or the teacher can use this as an opportunity to practice a recently taught technique. They could also use annotated systems diagrams to show how the electronic and mechanical systems would work.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Lower ability learners should be able to create a simple design that meets a basic need and uses some simple elements of electronic and mechanical system design. A glossary or dictionary of key technical words would be useful to assist learners.

	
	More able learners should be able to produce a creative design that meets a more complex design need and makes use of more complex electronic and mechanical sub-systems. They should use technical language confidently and effectively.
Learners could develop a 3D prototype of their design idea using modelling materials, their BBC micro:bit system and relevant mechanical parts and components.

	
	
	

	Resources
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	· Projector/Whiteboard

· Standard drawing equipment (pencils, rulers etc)
· BBC micro:bit, modelling materials and mechanical parts (for extension)
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 Design a robot presentation
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 Design a Robot handout

	
	
	

	Additional websites
	
	

	The following websites can be used for additional technical information and detail about systems and block systems diagrams.
· IET TV – Robot Buggy: Supporting IET TV video - ideal for use as part of a starter or introductory activity to support this resource. https://tv.theiet.org/?videoid=7825 

· BBC Future – Robots: BBC articles looking at the development of robots currently and in the future. http://www.bbc.com/future/tags/robot 
· CBBC - Robots in the Future: CBBC article looking at how nanotechnology might shape the future of robotics. http://news.bbc.co.uk/cbbcnews/hi/find_out/guides/tech/robots/newsid_3918000/3918005.stm 
· YouTube Video – Robot Buggy: A robot buggy developed by students at the University of Manchester. https://www.youtube.com/watch?v=ysR_qFDpPlA  
· Wikipedia – Mechatronics: introduction to the field of mechatronics. https://en.wikipedia.org/wiki/Mechatronics

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters

· ACTIVITY: Navigating a Maze

Main

· ACTIVITY: Programming the robot buggy
	Plenary

· ACTIVITY: Design a robot

· Opportunities within activity for presentations, peer/self assessment
· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context [image: image6.png]




	Robotics is an ideal topic for teaching about programmable components and embedded intelligence in products. These are key parts of the 2014 programme of study for Design and Technology at key stage 3. 

It is also an ideal vehicle for using the BBC micro:bit in the classroom and developing the programming skills of learners.


	
	
	


	Curriculum links 

	England: National Curriculum
Design & Technology 

· KS3 1b, 1e, 4b, 4c, 4d
	Northern Ireland: Curriculum
Technology & Design

· KS3 Knowledge and Skills: Control – incorporate control systems, such as mechanical, electronic or computer-based, in products and understand how these can be employed to achieve desired effects.
· KS3 Objective 2: Design cost effective and appropriate solutions to meet the specific needs of diverse local and global groups.
Learning Outcomes:

· Demonstrate creativity and initiative when developing ideas and following them through.

	Scotland: Curriculum for Excellence
Technologies
· TCH 3-01a, TCH 3-03a, TCH 3-04a
	Wales: National Curriculum
Design and Technology

· KS3 Skills: Designing 1, 3, 6
· KS3 Skills: Systems and Controls 16, 17, 18, 20, 21

	GCSE D&T

AQA D&T
· 3.1.1, 3.1.4, 3.1.5, 3.3.4, 3.3.5
Edexcel D&T
· 1.5, 1.6, 1.7, 1.16, 1.17, 5.1, 5.2.1, 5.2.2, 5.2.3
Eduqas D&T
· 2.1 Core: 1, 5, 6, 7
· 2.1 Systems: 1

· 2.2 Core: 7, 8, 9

· 2.2 Design and Make: 1, 3, 4
OCR D&T
· 4.1, 4.2a ii, 6.4
	GCSE Engineering

AQA Engineering

· 3.3, 3.5, 3.6

	
	


	Assessment opportunities

	Regular questioning throughout the activity and formal marking of designs produced and accompanying annotations. Assessment of technical knowledge used in annotations.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative thinker

· Independent enquirer

· Self manager

· Effective participator
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