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	Navigating a maze

	
	
	

	Create a set of clear instructions to navigate a maze path



	Subjects: Design & Technology, Computing
Approx. time: 10 - 20 minutes 
	
	Key words / Topics

· BBC micro:bit

· robotics
· programming instructions
· code

· programmable system

	Suggested Learning Outcomes 
	
	

	· To understand that a program is a set of instructions.
· To use a set of instructions to successfully navigate a maze.
· To understand the importance of clear instructions when programming systems.

	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 create a set of clear instructions to help their partner navigate a maze path.
This could be used as a starter activity with ‘Programming the robot buggy’ as the main activity. It is an ideal exercise for learners to develop their understanding of programming as a set of instructions that must be followed by a system.


	Activity 
	
	Teacher notes

	1. Introducing the activity
Introduce the activity. Learners will be giving each other instructions to allow them to successfully navigate a maze path. 

Split the class into pairs – one member of the pair will give the instructions, the other will use those instructions to navigate the maze. The learner being given the instructions must wear a blindfold.

The maze layout should be pre-marked on the classroom floor for each pair.

2. Navigating the maze
Blindfolded learners navigate the maze using only the instructions given by their partner. Only one instruction can be given at a time, after which the learner following the maze must execute that instruction exactly as it has been given. 

Each instruction should only be one statement at a time. For example ‘turn left 90 degrees’ followed by ‘walk forward 2 steps’.
3. Review and link to programmable systems
Make the link between what the learners have just done and how programmable systems work. A programmable system cannot do anything until it is given a set of instructions to follow. It will then follow these instructions exactly as they are given. It is therefore very important that these instructions are clear, concise and enable the system to do what it is required to do. This set of instructions is called a program and each separate instruction is a line of programming code.
	
	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.

When giving instructions learners should only use one command at a time. Each command, as in a real program, should be the equivalent of a single line. 

For example, the person giving the instructions could use commands such as ‘move forward one step’ or ‘turn right 90 degrees’. After each instruction has been given the learner walking the maze must stop and wait for the next instruction.

It must be made clear that the learner being given the instructions can only complete each instruction as it is given and cannot do anything else. The teacher could explain that this is how real programs work on an actual programmable system.
If time is an issue this activity could be done with just one pair, with the rest of the class watching and commenting on their performance.

As an alternative to working in pairs, learners could instead be put into groups of three, with one leaner acting as an observer who can give feedback at the end of the activity.

A suggested maze route is given in the teacher PowerPoint, but this can be altered depending on the size of the classroom etc. It is suggested that the route is marked on the floor with masking tape, but again this will depend on the classroom and what is appropriate for the flooring type. 

Desks etc. may need to be moved to create the necessary space – if a larger space such as the school hall can be booked then this would allow greater flexibility.


	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Some learners may benefit from example commands being given to them that they can use. For example, this could take the form of an ‘instruction bank’ given as a handout.
All pairs should be able to successfully navigate the maze, although some may make mistakes and/or need to correct these as they go along. This may be as a result of teacher feedback during the activity.
The maze layout can be increased or decreased in difficulty depending on the ability levels of learners.
	
	Ask learners to navigate the maze again, but this time only using a limited set of specific commands given at the start by the teacher. These could mirror commands available in the BBC micro:bit programming editors, such as Touch Develop. Discuss how programming languages only have certain commands that can be used and how programmers have to try and make the best use of these to achieve the desired outcomes.
Pairs could appoint a third person as an observer to watch as they complete the maze and feedback on their performance. They could then attempt the maze layout again but this time making the suggested improvements.

	
	
	

	Resources
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	· Projector/Whiteboard

· Masking tape or other suitable method of marking the maze layout
· Blindfolds
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	Additional websites
	
	

	The following websites can be used for additional context and support for the activity.
· 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 

· YouTube Video – Programmable Robots: Video showing examples of programmable robots. A look at an application of programming and what it can be used to achieve. http://www.youtube.com/watch?v=Io4HiGrFkUw 
· YouTube Video – Robot Buggy: A robot buggy developed by students at the University of Manchester. https://www.youtube.com/watch?v=ysR_qFDpPlA  

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters
· ACTIVITY: Navigating a Maze
Main

· ACTIVITY: Programming the robot buggy
	Plenary

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

	
	
	


	The Engineering Context [image: image5.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 4c, 4d
Computing

KS3 Pupils should be taught to:
· design, use and evaluate computational abstractions that model the state and behaviour of real-world problems and physical systems
· undertake creative projects that involve selecting, using, and combining multiple applications, preferably across a range of devices, to achieve challenging goals, including collecting and analysing data and meeting the needs of known users
	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.
Learning Outcomes:

· Show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate.


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

· KS3 Skills: Systems and Controls 16, 21


	GCSE D&T
AQA D&T

· 3.1.4

Edexcel D&T

· 1.7, 5.2.2h/i

Eduqas D&T

· 2.1 Core: 6

OCR D&T

· 6.4c

	GCSE Engineering
AQA Engineering

· 3.3.3

	
	


	Assessment opportunities

	Teacher to ask questions regularly throughout the activity. Learners could self-assess their own performance at the end of the activity. What went well and what would they improve if they did it again?

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Team worker
· Self manager

· Effective participator


[image: image10.jpg]BEE ¢ ) micro:bit





