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	What is a program?


	
	
	

	Understand the importance of clear instructions when developing a program



	Subject(s):  Design & Technology, Engineering
Approx time: 15 mins
	
	Key words / Topics: 

· Program

· Programmable systems
· Instructions

· Command

· System
· Code

	
	
	

	Suggested Learning Outcomes 
	
	

	· To understand that a program is a set of step by step instructions
· To understand the importance clear instructions when developing a program

	Introduction
	
	

	Programming is an essential skill in the 21st century world. From mobile phones and tablet computers, to large ‘fly by wire’ passenger jet aircraft, our everyday lives are shaped by systems that have been programmed. These systems keep us safe, get us to work/school or allow us to communicate with our friends and family.

	Purpose of this activity

This activity is designed to introduce students to what is meant by a program. It asks students to create a set of instructions that will solve a problem and defines a program as a set of step by step instructions that must be followed.

	
	
	

	Activity
	
	Teacher notes

	Use masking tape to mark the maze route shown in the What is a program? PowerPoint slide 2 on the floor. It is suggested that this is done over at least a 3 metre length. Show the slide on the main projector or interactive whiteboard.
Split the class into pairs. Show the class the maze route and explain that one person from each pair will be tasked with making it from one end of the maze to the other whilst blindfolded. Explain that the other member of the pair will be tasked with providing a set of spoken instructions that their partner must follow to make it from the start to the finish. The non blindfolded person can only give one line of instructions at a time, which must be followed exactly. The objective is for the person to get from the start line to the finish whilst following the masking taped layout as closely as possible. 
Line up each group to take their turn on the maze. 
After all the pairs have attempted the maze, discuss with the class why it was important that instructions were clear and easy to understand. Make this link with those pairs who were successful and those who were not so. 
Make the link with 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.
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 Presentation what is a program

	
	This activity could be carried out in a classroom with the desks pushed to one side (to avoid accidental collisions), an open area or a sports hall.

When giving instructions students 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 person walking the maze must stop and wait for the next instruction.

It must be made clear that the person 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 electronic system.
When linking what the students have done to real programming you may need to quickly recap what is meant by a programmable system. The suggested web links below may help to illustrate this further.
If time is an issue the maze could be attempted by one or more selected pairs only, with the rest of the class watching and commenting on their performance.


	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	You may wish to print out copies of the maze route and give to students tasked with giving the instructions to assist them further.

Pairs could be allowed to write out their instructions before attempting the maze.

Students who may struggle with giving the instructions could be given a sheet with a set of standard instructions that they have to choose from.
	
	Add a time element to the activity – this could also be used to add a competitive element. Add a second set of tramlines either side of the guidelines, and give time penalties each time these lines are exceeded.
Ask students to navigate the maze again, but this time only using a limited set of specific commands given at the start by the teacher. 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 get the desired outcomes.

Add additional complexity to the line that is to be followed – e.g. a curve or loop. 



	
	
	

	Resources
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	A projector or interactive whiteboard. 
The marked out maze route. Blindfolds.
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	Additional websites
	
	

	· Video showing examples of programmable robots. http://www.youtube.com/watch?v=Io4HiGrFkUw. A look at an application of programming and what it can be used to achieve.


	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options) 
· FILM: Programming programmable systems 
· ACTIVITY: What is a program?
Main (Options)

· ACTIVITY:  Flowcharts for programming
	Extension (Options)

· ACTIVITY: Programming commands
Plenary

· Opportunities within activity for peer/self-assessment and class discussion on what has been learnt
· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image6.png]




	· The story Programming programmable systems


	
	
	


	Curriculum links [example of layout, font details in section for English National Curriculum]

	England: National Curriculum
Design & Technology 

· KS3 4d

	Northern Ireland Curriculum
Technology & Design

Developing pupils’ knowledge, understanding 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:

· work effectively with others;

· communicate effectively in oral, visual (including graphic), written, mathematical and ICT formats showing clear awareness of audience and purpose.

	Scotland: Curriculum for Excellence
Technologies

· TCH 3-01a
	Wales: National Curriculum 

Design & Technology

· KS3 Skills (Systems and controls 19)

	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
· 2.1 Systems: 1

OCR D&T

· 6.4c
	GCSE Engineering

AQA Engineering

· 3.3.3

	
	


	Assessment opportunities

	· Opportunities for assessing students understanding will arise during the class discussions. Question individual students to check knowledge of key terms.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative thinkers

· Effective participators

· Reflective learners

· Team workers




