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	Term
	
Spring term 1

	Subject
	Computing


	Topic
	Robot Algorithms 

	Curriculum Intent
	To develop children’s’ understanding of instructions in sequences and the use of logical reasoning to predict outcomes.




	Key Vocabulary

	Algorithms, forwards, backwards, right, left, how many steps, start, stop, debug, floor robot,











	skills

	To understand what algorithms are; how they are implemented as programs on digital devices; and that programs execute by following precise and unambiguous instructions.
To create and debug simple programs 
To use logical reasoning to predict the behaviour of simple programs.





	Knowledge
	
· To follow instructions 
· To choose a series of words that can be enacted as a sequence
· To give clear instructions
· To use the same instructions to create different algorithms
· To use an algorithm to program a sequence on a floor robot
· To show the difference in outcomes between two sequences that consist of the same commands
· To predict the outcome of a sequence
· To compare my prediction to the program outcome
· To explain what my algorithm should achieve
· To create an algorithm to meet my goal
· To use my algorithm to create a program
· To test and debug each part of the program


	Spring 1 MTP 

	

	Week
	Learning Objective
	Activities
	Differentiation
	Outcome

	1
	To give a set of instructions. 
	Giving instructions (teachcomputing.org)
PowerPoint slides. 
Give children a simple set if instructions to make a house. Share did everyone follow? Give children a few other instruction examples. 
Display slide 5 and tell children that they will be giving instructions to a partner who will pretend to be a robot. Explain that these instructions need to lead the robot (learner) to move around the room, and the robot (learner) cannot speak; they can only follow instructions. 
Discuss different instructions words to use and why it is important to be specific when diving instructions. 
	Mixed ability pairs
	Children can give and follow clear instructions. 

	2
	To explain what happens when we change the order of instructions. 
	Same but different (teachcomputing.org)
PowerPoint slides. 
Recap last weeks lesson.
Create class sequence using the arrows.
Activity 1   - use the arrows to create different sequences. Use these plans next lesson for the floor robots.
Different algorithms (floor robots) Part 2
Recap last weeks lesson. 
Refer back to the plans created. 
Use a floor robot to model using the plan to programme it. Let the children predict before it goes. Were we right?
Work in pairs to predict where the robot will end in each set of algorithms. Set the robot. Were you right? They are the same instructions why does the robot end in different places?

	
	The children will be able to create sequences using the same instruction in different orders. 

	3
	To predict the outcome of a program. 
	Making predictions (teachcomputing.org)
PowerPoint slide. 
Tell the children that in this activity, they will have to follow instructions and predict where the robot will stop. Highlight the importance of starting with the robot on the right square (click on the slide to play the animation, which shows Paper-bot moving to the starting position for this example). Describe each direction instruction on the slide, and point to where Paper-bot will move with each command. 
Hand out the activity sheet and highlight the starting positions of Paper-bot. Then, hand out the mats from Lesson 2, as well as the Paper-bot cut-outs. Ask children to carefully move Paper-bot around the mat following the commands shown. Tell them to mark Paper-bot’s final (stopping) position on their activity sheet, and explain that this is their prediction.
Use bee bots to test predictions and explain whether they were right or not. 
Slide 10 activity – Work through slides and children predict each set of instructions. 

	
	The children can explain their prediction and why they think it. 

	4
	To design, create and test a mat for a beebot 
	Mats and routes (teachcomputing.org)
PowerPoint Slides. 
– Children will be designing their own floor mats. Children pick a theme for the mat ( current class topic)
Children think of 6 pictures that would go well with the mat. Discuss ideas. 

test the mat designs.

Use whiteboards to plan routes. Add obstacles for the routes – 

Children should choose ‘start’ and ‘end’ squares, then plan an algorithm, and then implement it on the floor robot as code. When they have planned and tested a route, tell them to try another route.

	
	Children can test the mat to make sure it is useful. 

	5
	To design an algorithm. 
	
Algorithm design (teachcomputing.org)
PowerPoint Slides. 
In this activity, children will think about the task in their program design. 
illustrate your explanation:
1. First, children should choose a square at each end of their mat.
1. Then, children should decide which way their robot should face at the start.
1. Then, children should determine the route that they want to program the robot to follow.
Finally, children should describe the route to a partner. 

Tell children that they now need to draw the algorithm that will make the robot follow the route that they have selected and explained to their partner. Ask children to draw arrow symbols showing the steps for the robot on a dry wipe board or piece of paper. Explain that these symbols indicate the commands that will need to be used in a program later. Once children have drawn their route, ask them to carefully follow it to check it, either by pointing or using a paper-bot (as they did in Lesson 3).

Reflect on lesson - What went well? What could be improved? 


	
	Children will be able to design the algorithm around the mat they have made.

	6
	To create and debug a programme I have written. 
	Debugging (teachcomputing.org)
PowerPoint slides. 
Debugging
Tell the children that they will be doing some debugging. Explain that they will need to follow an algorithm and see if it is correct. 
Tell the children that they need to follow each algorithm and mark where the robot would get to. Explain that if the robot would not get to the intended destination (the highlighted square), they should identify where the algorithm is wrong.

Algorithm design

Recap algorithm design from previous lesson. 
In pairs plan an algorithm using 2 squares to start and end. 
Plan the first algorithm and test it – debug as needed and then plan and test the second algorithm 
Combining the parts
children should now have two algorithms that they have tested and debugged. Tell them to place their robot back in the starting position, enter their first program, press ‘Pause’, and then enter their second program. Once they have entered their program, they should press ‘Go’ and run it. Their robot should visit the first destination square, pause, and then move on to the second destination square. Remind them that if the robot does not move as expected, they need to clear the robot’s program memory and re-enter their program.

Debugging
Explain that programmers break complicated tasks down into chunks. They then design the program for each section, test it, and debug it. Once the program is right, they add another section. Ask the children why programmers do this. When children have given their responses, explain that doing this makes complicated tasks easier, and makes it easier to fix bugs.


	
	Children will find and fix errors and know this as debugging. 




