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Lesson 2: Different loops
[bookmark: _30j0zll][bookmark: _gjdgxs]Introduction
In this lesson, learners look at different types of loops: infinite loops and count-controlled loops. They practise using these within Scratch and think about which might be more suitable for different purposes.
[bookmark: _ig497zv0vaq9]Learning objectives
To explain that in programming there are infinite loops and count-controlled loops
· I can modify loops to produce a given outcome
· I can choose when to use a count-controlled and an infinite loop
· I can recognise that some programming languages enable more than one process to be run at once. This is called concurrency.

[bookmark: _dba007rk0n4j]Assessment opportunities
Observation & evidence of learners regarding curriculum milestones can be gathered throughout this series of 6 lessons.

· I can create a program that uses loops to achieve a particular outcome
 
· I can recognise that some programs can be run at the same time (concurrency)

· I can explain the outcome of changes to code


Key vocabulary
Block, repeat, forever, infinite loop, count-controlled loop, costume
[bookmark: _3znysh7]Preparation
Subject knowledge:
· You will need to be familiar with the Scratch programming environment. If you are new to Scratch, refer to our Scratch Fundamentals one-page document.
· This lesson focuses on repetition, where actions or commands in programming are repeated. The repeating commands can also be referred to as a ‘loop’. Loops can be repeated continually, and these are known as ‘infinite’ loops. Loops can also run a set number of times, and these are known as ‘count-controlled loops’.
· In this lesson, sprites change costumes. Costumes are alternative appearances of a sprite, which can be named, edited, created, and deleted. Here, they are used as part of the animation, where the sprite moves from one costume to the next. There is a help video on changing costumes at: A2 Resource: Costumes.
· In this lesson, learners will move between the ‘design’ and ‘code’ levels of the project. This is highlighted throughout the plan below. More information about Levels of abstraction is included in the ‘Unit overview’. 

You will need:
· L2 Slides 
· A1 Code: Dancing dinosaurs
· [bookmark: _Hlk138410736][bookmark: _Hlk138410856]Internet-enabled devices to access scratch.mit.edu. One between two is fine. Ideally these should be devices with a fixed keyboard, rather than tablets. 
· L2 Homework (optional)
[bookmark: _q05kqxp07xc3][bookmark: _l9gvqqhz6gyg]Outline plan
Please note that the activities are labelled in the top right-hand corner of the slide deck to help you navigate the lesson.

*Timings are rough guides
	[bookmark: _99qwg63tq2ru]Introduction
(Slides 1–7)

5 mins
	Starting something happening

Show slide 2. Introduce the learning objectives and success criteria.

Show slide 3. Introduce the term ‘infinite’ and ask the learners to discuss its meaning. Click on the slide to reveal the definition: ‘something that is infinite has no limit or end’.

Show slides 4 to 6. Go through real-life examples of infinite events and concepts - ask the learners if they can think of any more. Can open up some interesting ideas!

Show slide 7. Explain that programmers can use infinite loops, where the commands within the loop are repeated over and over again, without an end point. In Scratch, these use the forever block.


	Activity 1
(Slides 8–11)

15 mins
	Different types of repeats 

Show slide 8. Open the project and work together as a class. Click See inside to show the code for the three dancing dinosaurs. As a class, look at the blue dinosaur first. Click on the code for the blue dinosaur and discuss what actions it is doing, and how many times it does them. To stop the code, click on the red octagon next to the green flag.

Discuss 

Show slide 9. Look inside the project at the code blocks and ask them to notice the forever block inside the red dinosaur’s code. Discuss what that means for the commands.

Answer: They will be repeated over and over again.

Show slide 10. Look at the code for the green dinosaur and ask the learners to discuss with their partners why they think the green dinosaur stops dancing. 

Answer: The green dinosaur uses a count-controlled loop of repeat 2, rather than an infinite loop. 

Show slide 11. Highlight the two types of loops and remind learners that in an infinite loop, any blocks within the loop will be repeated over and over again without an end point (forever). The count-controlled loop repeats the blocks for a set number of times. 









	Activity 2
(Slides 12–14)

15 mins
	Modifying the dinosaur code

Show slide 12. Explain that you would like all the dinosaurs to repeat their moves forever, so the code for the green dinosaur needs to be modified (changed). As a class, look at the Scratch file and find the count-controlled loop (make sure you have clicked on the green dinosaur to show its code). Swap the count controlled loop for the infinite loop (block with forever on it).

Show slide 13. Ask children to modify the Scratch code for each sprite on a computer. You might want to send the Scratch code link to children, probably through a learning platform such as Teams or Google Classroom.  https://ncce.io/46dino


	Activity 3
(Slides 14–15)

10 mins
	Which loop would you use?

Show slide 14, and highlight the task: I want to make my dinosaur sprite a bit bigger and pause for a few times before it starts dancing. Children discuss in partners and then offers answers for which is correct. Discuss together.

Answer: A count-controlled loop would be more suitable, as an infinite loop would mean the character would keep getting bigger until it is too big to see properly.

Show slide 15, and highlight the task: I want to make my bird sprite fly backwards and forwards across the top of the screen. 

Answer: An infinite loop would be more suitable, as it would keep the bird flying. A count-controlled loop would mean that the bird would fly a short way and then stop. 


	Plenary
(Slides 16–18)

5 mins
	Using the green flag

Show slide 16. Remind learners that in the previous lesson, they used the green flag to set up their projects, moving the sprite back to the centre of the stage. Point out the code snippet on the slide and ask the learners to find the problem with the code. 

Answer: The move 100 block is outside the forever loop, so it will never be run.

Show slide 17. Point out the code snippet on the slide and ask the learners what will happen when the green flag is pressed. 

Answer: The sprite will turn, wait, and move, and keep repeating the sequence, as all the blocks are within the forever loop.

Show slide 18. Ask the learners what will happen when the green flag is pressed in this example. 

Answer: Both processes would be started, so the sprite would move and turn at the same time. Explain that in Scratch, the green flag can be used to start lots of different things happening at the same time. This is called concurrency. 

Note: This is a feature of Scratch, but this is not something that all programming languages can do.


	Next time
(Slides 20–21)

5 mins
	Review the ‘Assessment’ and ‘Summary’ slides.

	Homework
(Optional)
	Homework (Optional)
Learners examine the code snippets on the handouts and write about what will happen to each sprite when the code is run.




Resources are updated regularly — the latest version is available at: ncce.io/tcc.

This resource is licensed under the Open Government Licence, version 3. For more information on this licence, see ncce.io/ogl.
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