



















Activity box 








1 



Elok is playing a song on the piano. What app could Maris use to code the song? 








2 



Can you think of a song that has repeating lines? 








3 



Jack is listening to a song. Is he using an input or an output device? 








Look at the picture 








on the cover. Work in 








pairs and answer the 








questions. 








The Cambridge Primary Computing series consists of a Learner’s Book, Boost eBook and 








Teacher’s Guide with Boost Subscription for each Cambridge Primary stage. 








Learner’s Book 








Boost eBook 








Teacher’s Guide with 








Boost Subscription 








Stage 1 








(ages 5–6) 








9781398368569 








9781398368170 








9781398368125 








Stage 2 








(ages 6–7) 








9781398368576 








9781398368217 








9781398368354 








Stage 3 








(ages 7–8) 








9781398368583 








9781398368248 








9781398368415 








Stage 4 








(ages 8–9) 








9781398368590 








9781398368279 








9781398368422 








Stage 5 








(ages 9–10) 








9781398368606 








9781398368309 








9781398368460 








Stage 6 








(ages 10–11) 








9781398368613 








9781398368330 








9781398368507 








* Age ranges are for guidance only 








To explore the entire series, visit 



www.hoddereducation.com/cambridge-primary-computing 
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How to use this book 








Get started! 



Talk 








about the new topic 








with a partner or 








small group. 








Warm up: 



An 








offline activity to 








start your learning. 








Do you remember? 








A list of things you 








should know before 








you start the unit. 










Have you ever played a computer game that seemed to repeat the same 








thing over and over again? 








In small groups, discuss how repetition can be used in the following two 








types of games: 








1 



Which parts of these games are repeated? 








2 



Do the repeated actions make the games fun? 








3 



How do these games keep you interested in playing? 








Get started! 








You will learn: 








• about algorithms 








• to develop algorithms with 








repetition 








• to test different parts of a 








program. 








Sports games 








Puzzle games 








In this unit, you will use 








sub-routines and repetition 








to create algorithms and 








computer games in Scratch. 








Work with a partner. 








1 



What is the difference between hardware and software? 








2 



State which of these objects shown below are hardware and which 








are software: 








Warm up 








Monitor 








Chrome™ browser 








Mouse 








Scratch 








Printer 








Keyboard 








Webcam 








Windows 








Do you remember? 








Before starting this unit, check that you: 








• 



can break a task into smaller parts 








• 



can plan a program 








• 



know about loops. 








In this unit, you 








will use Scratch. 








There is an 








online chapter all 








about Scratch. 








You will learn: 



A list 








of things you will 








learn in the unit. 
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How to use this book 










Learn: 



Learn new 








computing skills 








with your teacher. 








Look at the 








instructions to help 








you. 








Practise: 



Answer 








questions to learn 








more and practise 








your new skills. 










Learn 








Computer programs can contain 



sub-routines. 








A sub-routine is a subset of code within a program. It contains instructions that 








are used more than once in the program. 








For example, in a computer game, there are certain actions that a player 








repeats throughout the game. Each action uses a sub-routine. 








Algorithm that uses a sub-routine 








Look at the algorithms in tables 1 to 5 for the 



Dot 








sprite in a Chasing Game. In these algorithms, the 








Dot 



character should do the following: 








• 



Move up when the up arrow is pressed. 








• 



Move down when the down arrow is pressed. 








• 



Move to the left when the left arrow is pressed. 








• 



Move to the right when the right arrow is pressed. 








When any of the four arrow keys are pressed, 



Dot 



should 








also turn 30 degrees to the right, change costume and bark. 








Table 1 








Step Instruction 








❶ 








Start program when up arrow 








key is pressed 








❷ 



Change y position by 10 








❸ 



Run “Move Around” sub-routine 








Table 2 








Step Instruction 








❶ 








Start program when 








down arrow key is pressed 








❷ 



Change y position by –10 








❸ 



Run “Move Around” sub-routine 








Keyword 








sub-routine: 



a set of instructions designed 








to perform a frequently-used operation 








Tables 1 to 4 show the 








instructions when each arrow 








key is pressed. What do you 








see in the third step in Tables 








1 to 4? 








Before creating a 








computer program 








with a sub-routine, 








we can write the 








algorithm that uses 








this sub-routine. 








1 



What is each robot doing? Match each letter below to the number of the 








picture that represents the robot’s action. 








A 



This robot is sorting food. 








B 



This robot is delivering packages on the ground. 








C 



This robot is driving a car while the passenger is reading. 








D 



This robot is preparing a hot drink. 








E 



This robot is delivering packages by air. 








F 



This robot is packing boxes that have been sold on a website. 








2 



State whether the following statements are true or false: 








a 



A self-driving car is also called an AV. 








b 



It is too dangerous to use robots for brain surgery. 








c 



A bus always needs a human driver. 








d 



Packages can only be delivered using robot drones. 








e 



Robots preparing food must look like humans. 








Practise 








1 








2 








3 








4 








5 








6 
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How to use this book 










Go further: 








Activities to make 








you think carefully 








about computing. 








Challenge yourself! 








A harder activity to 








test your new skills. 








All links to additional 








resources can be found at: 








https://www.hoddereducation. 








co.uk/cambridgeextras 








Challenge yourself! 








Use the data table below to answer the questions that follow. 








Pizza 








Order 








Size 








Cost 








Name of 








Customer 








Address 








Delivery 








Time 








Cheese 








Large 








$70.00 Hana 








Jones 








10B Abbey Street 6:00 p.m. 








Hawaiian Medium $60.00 Sadah 








Remy 








12A Dawson Street 4:00 p.m. 








Hawaiian Large 








$90.00 Ken 








George 








101 Park Avenue 4:15 p.m. 








1 a 



Write the names of the fields in your notebook. 








b 



For each field, state the data type. 








c 



How many records are in the data table? 








2 



Perform searches to answer these questions: 








a 



How many people ordered the Hawaiian pizza? 








b 



Who ordered a large pizza? 








3 



Which fields did you look at to answer question 



2b? 








Remember, the data types are: numbers, 








text, currency, date/time, yes/no. 








1 



Look at the algorithm below for a character in a computer game. 








Monkey: Part 1 








Step Instruction 








❶ 








Start program when 








space key is pressed 








❷ 



Switch to the next costume 








❸ 



Run “Jump” sub-routine 








❹ 



Say “He-he-he” for 1 second 








Monkey: Part 2 








Step Instruction 








❶ 



Start “Jump” sub-routine 








❷ 



Change 



y 



position by 



40 








❸ 



Wait for 0.2 seconds 








❹ 



Change 



y 



position by 



–40 








Go further 








Write, in your own 








words, what the 








algorithm does. 








Computational thinking 








Change the algorithm above to repeat the sub-routine 








action five times. 








? 








Look at the code below created for this game. 








2 



Create this program in Scratch using the 



Monkey 



sprite and the 



Jungle 








Backdrop. 








3 



Run your program. Does the program match the algorithm above? 








4 



Test different parts of the program to identify and debug any errors. 
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How to use this book 










My project: 








A longer activity at 








the end of the unit 








to test the skills you 








have learnt so far. 








Did you know? 



Learn 








about interesting 








facts and information. 








What can you do? 








Find out how much 








you have learnt and 








what you can do. 








Computational thinking: 








A task that tests your 








computational thinking skills. 








Keywords: 



Understand new 








computing words. The 



Glossary 








at the end of the book also lists 








all of these words. 










Keyword 








sub-routine: 



a set of instructions designed 








to perform a frequently-used operation 








My project 








Create a computer drawing game. When you press the space key, one sprite 








should draw circles in different colours. When you click on another sprite, it 








should make five stamps of itself. 








1 



Create a new project and add the 



Pen 



extension blocks to the palette. 








2 



Add the 



Beetle 



sprite and the code below. 








3 



Run and test your program. 








4 



Write the algorithm for this character that matches the code. 








What does the sub-routine 



Draw circle 








do in your algorithm? 








Read and review what you can do. 








✔ 



I know about algorithms with a sub-routine. 








✔ 



I can develop algorithms and programs with repetition. 








✔ 



I can systematically test programs. 








What can you do? 








Great! Now you know 








sub-routines and can 








systematically test programs. 








Computational thinking 








Change the algorithm above to repeat the sub-routine 








action five times. 








? 








Did you know? 








Unpiloted passenger planes 








are in development. But all modern 








aircraft already have an autopilot 








system that allows the plane to fly 








itself, without help from humans. 
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Be an animator 








Unit 1 








Creating animations 








Have you ever seen shows and movies where the characters repeat some 








actions over and over? In small groups, discuss what actions the following 








animals could repeat in a movie: 








Get started! 








You will learn: 








• to follow, understand and correct algorithms with repetition 








• to add comments to blocks of code 








• to develop programs with repetition. 








In this unit, you will 








create animations using 








repetition in Scratch. 








a 








lion 








butterfly 








b 








snake 








c 








rabbit 








d 





















Unit 1: 



Be an animator 








9 








Work in pairs. Look at the sequence of the following dance moves: 








Discuss the dance move steps with 








your partner. 








1 



How many moves are there in total? 








2 



Did you notice a pattern in the moves? 








3 



Which moves were repeated? 








4 



What do you think is the next move? 








Warm up 








Do you remember? 








Before starting this unit, check that you: 








• 



know what an algorithm is 








• 



can follow, understand and correct 








algorithms 








• 



can create programs with more than 








one algorithm 








• 



can make a change to a block of code. 








In this unit, you will use 








Scratch. 








There is an online 








chapter all about Scratch. 








Side step 



and 








spin 



are two 








dance moves. 








side step 








1 








side step 








2 








spin 








3 








side step 








4 








side step 








5 








spin 








6 








7 








8 








? 








side step 
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Be an animator 
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Understanding loops 








Forever loop 








Learn 








In simple animations, a series of images are repeated. 








These can make it look like the character is moving. 








For instance, 



repetition 



is used in an animation of a bird 








flapping its wings. 








Loops are used in programs to repeat instructions. 








One type of loop is called a 



forever loop. 








A forever loop is where the instructions repeat forever. 








The instructions repeat over and over without stopping. 








In this unit, we will use a forever loop to have characters repeat actions. 








Change an algorithm to perform an action forever 








Look at this algorithm for a butterfly. The butterfly glides for 1 second 








to a 



random 



position. In this algorithm, the butterfly only glides once. 








Step Instruction 








❶ 



Start program when Green Flag is clicked 








❷ 



Set butterfly’s position to: 



x = −168, y = 5 








❸ 



Glide 1 second to a random position 








➍ 



Stop program 








Keywords 








repetition: 



code that is run a number of times within a program 








forever loop: 



instructions that repeat over and over without stopping 








random: 



does not follow a pattern 








Remember, 



x 



is horizontal 








(left–right 








) and 



y 



is 








vertical (up–down ). 
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Practise 








The algorithm below makes the butterfly flap its wings once. It changes 








the first image of the butterfly with its wings up to the second image of the 








butterfly with its wings down. 








Step Instruction 








❶ 



Start program when Green Flag is clicked 








❷ 



Show image of butterfly with its wings up for 0.5 seconds 








❸ 



Show image of butterfly with its wings down for 0.5 seconds 








We want to change this algorithm 








so the butterfly will flap its wings 








over and over without stopping. 








Copy and complete the steps 








below using a forever loop. 








Step Instruction 








❶ 



Start program when Green Flag is clicked 








❷ 



Show image of butterfly with its wings _____ for 0.5 seconds 








❸ 



Show image of butterfly with its wings _____ for 0.5 seconds 








❹ 



Repeat steps ___ and ___ _______ 








➎ 



Stop program 








Hint: You want to see 








both images repeated. 








The algorithm can be changed so that it repeats without stopping. 








We can do this using a forever loop as shown in step 4 below. 








Step Instruction 








❶ 



Start program when Green Flag is clicked 








❷ 



Set butterfly’s position to: 



x = −168, y = 5 








❸ 



Glide 1 second to a random position 








❹ 



Repeat step 3 forever 








➎ 



Stop program 
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Adding comments 








Learn 








Comments 



are lines of text added to a program. They are used to explain what 








the code does. They can help other people understand what the code does. 








Comments can help with 



debugging 



or improving the code in the future. 








Unlike the rest of the code, comments do not run when a program is started. 








Adding a comment to a block of code 








Here is the code in Scratch for the butterfly algorithm from 








page 10. The butterfly glides for 1 second to a random position. 








To add a comment: 








1 



Right-click on the block that you want to add a comment to. 








2 



Select 



Add Comment. 



A blank yellow box appears. 








3 



Type the comment in the yellow box. 








In Scratch, we can add comments 








to any block of code. 








Keywords 








comment: 



a note explaining the meaning of a program’s code 








debugging: 



finding and removing errors from a program 
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Practise 








We will create a program in Scratch with comments. The program will make 








the butterfly glide once and flap its wings four times. 








1 



Search for and select the 








Butterfly2 



sprite. 








2 



Search for and select the 








Blue Sky 



Backdrop. 








3 



Under the 



Events 



group 








of blocks, select the 



When 








Green Flag clicked 



block. 








4 



Under the 



Looks 



group, 








select the 



Switch Costume 








To 



block. From the 








dropdown arrow, select the 








Butterfly2-a 



image. In this 








image, the wings are down. 








5 



Under the 



Control 



group 








of blocks, select the 



Wait 1 








Seconds 



block. Change the 








1 



second to 



0.5 



seconds so 








that each image is shown 








for half a second. 








6 



Add the remaining blocks of code as shown. 








7 



Add comments as shown by following the instructions on page 12. 








Try your code. When the 



Green Flag 



is clicked, the butterfly flaps its wings 








four times. Then it glides for 1 second to a random position once. 










For the butterfly to flap 








its wings, use the 



Switch 








Costume To 



block to 








switch the images. 
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Using repetition 








Learn 








Repetition can be added to a program 








by using a forever loop. 








To create animations with repetition, 








we use the 



Forever block. 



This is found 








under the 



Control 



group of blocks. 








All the code inside this block will repeat 








until you stop the program. 










Adding the Forever block to a block of code 








The 



Forever 



block can make the butterfly flap its wings up and down over and 








over. In the left block of code, the butterfly switches costumes four times. 








In the right block of code, a 



Forever 



block is added. The butterfly switches 








costumes forever until the program is stopped. 










Keyword 








Forever block: 



repeats the 








code inside it over and over 








until you stop the program 








Instead of adding more 








of the same blocks of 








code, we can use the 








Forever 



block to repeat 








the same action forever! 
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Practise 








Open your previous program with the 



Butterfly2 



sprite. 








Add two 



Forever 



blocks as shown below. This makes the 



Butterfly2 



sprite 








flap its wings and glide for 1 second to random positions forever. 








2 



Search and select the 



Chick 



sprite. 








3 



Place the 



Chick 



at the left of the screen. 








Add the code shown below. You will need to: 








i) 



use the 



Next Costume 



block from the 



Looks 



group 








ii) 



use the 



Move 20 Steps 



block from the 



Motion 



group 








iii) 



add 



Wait 



and 



Forever 



blocks to each section of code. 








The 



Chick 



should move forward and change costume forever. 








Click the 



Green Flag 



to run your program. 








Discuss with a partner what would happen if you removed the 



Wait 



block. 








To switch between 








more than two 








costumes, you 








can use the 



Next 








Costume 



block. 
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