Coding with Scratch: Learning Loops: Scratch Revisited

To write algorithms using coding blocks in Scratch.

National Curriculum Lesson Duration
Use logical reasoning to explain how some simple algorithms work and to detect and correct errors in This lesson will last
algorithms and programs. approximately 60

. minutes.
Aim

60

mins

I can create a sequence of blocks to write an algorithm.

| know that it is important to test and debug an algorithm.

Success Criteria Key Vocabulary
I can explain what an algorithm is. Algorithm, block code, coding, customise, debug,

I can identify different types of coding blocks in Scratch and know programming, sequence, test.
where to find them.

Resources
Lesson Pack

PC devices, such as laptops, Chromebooks and/or tablets

Preparation

learning through interests, we recommend you begin the .
- prior to starting this unit.

as required

Scratch Blocks Quiz Answer Sheets - one per child

pair

It is recommended to set up a ‘Teacher’s Account’ on

In order to activate prior knowledge and develop a purpose for

Writing an Algorithm: Muddled Instructions - one per pair or group
Scratch Online version accessed via (optional)

Differentiated Meet and Greet Scratch Task - one per child or per

Prior Learning: A basic familiarity with using Scratch for simple coding activities would be beneficial. Having previous experience of being

able to add, delete and change sprites and backdrops and knowing how to drag coding blocks into the programming area

would scaffold children’s new learning in this unit.

Learning Sequence

3

Remember It: Use the Lesson Presentation to recall prior learning. Share the Scratch interface and remind children
of the different areas they will be using. This is a good opportunity to remind children about what coding is and
revisit the vocabulary related to coding.

Knowledge Organiser: Introduce the topic and Knowledge Organiser. Explain that the Knowledge Organiser has
all the key information and vocabulary that the children will need to learn and understand by the end of this unit.
Look through this together discussing what they already know and underline words that they don’t yet know. We
recommend completing one per pair at LKS2.

Writing an Algorithm: Teach children about writing an algorithm, using the five steps shown in the Lesson
Presentation. Why do you think that there is a double headed arrow between Step 4 and Step 5? Ensure that
children understand that testing and debugging is a cyclical procedure and that when writing an algorithm they may
have to move between these two steps a number of times.

Children are presented with muddled instructions for how a robot might meet and greet a new friend. The same
muddled instructions can be found in the Writing an Algorithm: Muddled Instructions resource found within the
Lesson Pack. This provides the option for children to physically sort the instructions themselves in a pair or small
group. Children can act out the role of robot and friend to test the algorithm. An error has been deliberately included
within the instructions so that children have the opportunity to test and debug the code.

Coding Blocks in Scratch: Use the quiz activity in the Lesson Presentation to recall the block categories and coding
blocks in Scratch. Children can record their answers on the Scratch Blocks Quiz Answer Sheets.

What are the advantages of using visual blocks instead of writing lines of code? Children should understand that
coding blocks makes coding more visual. It is easier for younger coders as they do not have to learn a programming
language. It also reduces the possibility for errors in code which are more likely to occur when writing lines of code.
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Algorithms in Scratch: Use the Lesson Presentation to recap the key points of writing algorithms using the coding
blocks in Scratch.

Why is it useful to be able to customise coding blocks? Children should recognise that coding blocks can be
customised by adding text or numbers. By customising coding blocks, algorithms can be very flexible and solve a
range of problems more accurately.

Ensure that children can access Scratch on a digital device. You can share the link https:/scratch.mit.edu/ or
children can type ‘scratch’ into a search engine.

Introduce the Meet and Greet Scratch Task to the children and remind them of the five steps they need to follow
when writing an algorithm.

Children write the code Children write the code Children write the code
* to make two sprites walk % W | fortwo sprites to walk *** for two sprites to walk
towards each other and towards each other, take towards each other,
greet one another. itin turns to greet one take it in turns to greet
another and then walk one another, change
past each other. appearance, say goodbye
and then walk past each
other.

Share It: Invite children to share their projects with one another. This could be done in partners, in small groups or
as a class using an interactive board or large screen. Encourage children to use this as a learning opportunity and
a chance to see similarities and differences in the code people have used. Ensure that children understand that
problems can be solved in multiple ways and that there is no single correct answer.

Exploreit
Commandit: Instruct children to work with a partner. They take it in turns to be the robot or the controller. The controller should give
instructions to move their robot’ safely around the classroom or playground, avoiding obstacles. They should try to make their
instructions as clear and accurate as possible.
Matchit: Provide children with this to increase their familiarity with the different types of blocks in
Scratch and in which category they can be found. They could use the paper-based resource in conjunction with Scratch on
their computer or laptop so that they investigate and find the correct answers.

Assessment Notes:

Disclaimers:

External Links:

This resource contains links to external websites and/or external apps. Please be aware that the inclusion of any links in this resource
should not be taken as an endorsement of any kind by Twinkl of the linked website and/or app, or any association with its operators. You
should also be aware that we have no control over the avaliability of the linked pages and/or apps. If the link is not working, please let us
know by contacting TwinkICares and we will try to fix it although we can assume no responsibility if this is the case. We are not responsible
for the content of external sites and/or external apps.

Scratch Safety:

Showing or creating the flashing sprite effect could be problematic for children with conditions such as epilepsy. Discretion is advised.

Scissors:

To ensure the safety of the children in your setting, it is your responsibility to assess whether adult supervision or other appropriate safety
measures are required when using scissors.
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Question Marks

(JT
This is Quizby.
He is a question mark who
loves to ask questions. O

When you see a question mark icon like this in the
Lesson Presentation, it can be clicked on to reveal

one of Quizby's questions.

The questions that appear next to these question marks will help
you to think about the key learning throughout the lesson.
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Aim

e To write algorithms using coding blocks in Scratch.

Success Criteria

e I can explain what an algorithm is.

e I can identify different types of coding blocks in Scratch and know
where to find them.

e I can create a sequence of blocks to write an algorithm.

e I know that it is important to test and debug an algorithm.
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Remember It

In this series of lessons you will be learning about loops
and how to use these within algorithms.

You will be using Scratch, an online coding platform that
lets you write code using visual blocks.

Have you used Scratch before?

Talk to your partner about what
you have done on Scratch. What
can you remember about it?

Regent Studies | www.regentstudies.com
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Remember It

Have a look at the Scratch interface.
Can you remember what each area is called?

Eﬁa uuuﬂﬂﬁgﬂgﬂg Eigﬂ KRR

Block Palette

Knowing the
names of these
areas will help

you to talk about

your work in
Scratch.
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Remember It

What do you already know about algorithms and writing code?
Do you know anything about loops?

Have a look at these prompt questions and then talk to your partner.
You have two minutes to share your ideas.

VY AL Lo GLIL CLl '.:;'."If:
* How do you write code in Scratch?

VA P R L
TAY; | (1l _....l:

* What does cmﬂing help us to do?

. : I ] . i ;
O CNeCk COOe ana corregct Imistdres |

2 minutes
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Remember It

What Is Coding?

Coding is writing a set of instructions that will tell a computer what
to do. Coding is also known as computer programming.

When coding, we need to sequence our instructions in a logical order that
makes a computer program work.

This sequence of instructions is called an algorithm.

In Scratch, algorithms are referred to as scripts.
You create your algorithms by dragging coding blocks move () steps
into the Code Area.

start sound Meow «

change size hy o
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Knowledge Organiser

The Knowledge Organiser shows you all the important knowledge,
vocabulary and skills you will learn during this unit.

Look at the
Knowledge Organiser
for this unit of
lessons. Talk to your
partner about any
interesting things you
have noticed.

You can use this
throughout the unit
to support your
learning.

Coding with Scratch: Learning Loops Year 3
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Writing an Algorithm

There are five main steps to writing any algorithm.

—

Break It Test It
Down -

Let's try using these steps to write our own algorithm.

Why do you think that there is a double-headed
arrow between Step 4 and Step 5?7
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Writing an Algorithm

This little robot has travelled to Earth and doesn't
know what to do when she meets a new friend.
She has been given some information about shaking ‘ "
hands but is really unsure what to do.
Let's write an algorithm to help her.

Let’s break the problem down into smaller steps.

What things will the robot need to do to complete this task’?
Share your ideas.

Break It
Down

The robot will have to travel towards their friend, meet them,

shake hands and finally travel away from their friend.
Were your ideas similar to these?

Regent Studies | www.regentstudies.com


https://www.regentstudies.com

Writing an Algorithm

Join hands with your friend.
Stop when you are facing them.

Walk away from your friend.

Shake hands up and down 3

Put your right hand out
in front of you.

Walk towards your friend.

Look at the code for making the robot meet and shake hands
with a friend. It is all muddled up. Can you put it into the
correct order to create an algorithm? When you have had a
go, click on the robot to see if you were right.

Walk towards your friend.

Stop when you are facing them.

Put your right hand out in front of you.

Join hands with your friend.
Shake hands up and down 3 times.

Walk away from your friend.

Regent Studies | www.regentstudies.com
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Writing an Algorithm

Now work with a partner to test the code. One of you

can be the robot and the other one can be the friend.
Test It Follow the instructions very carefully.

Can you spot an error in the code?

Did you spot the error?
There is no instruction to tell the robot to let go of their

friend’s hand before they walk away from each other.

They could end up pulling each other over!
What instruction could you add to debug this algorithm?
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Coding Blocks in Scratch

Scratch is a block-based programming language.

Instead of having to write lines of computer code, blocks can be dragged
into a Code Area to create algorithms.

T

The algorithms in Scratch control what happens on the part of the
screen called the Stage.
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Coding Blocks in Scratch

Do you know what some of the blocks in Scratch do?
Do you know where to find them?

Vartables

Maks & Varialls

My Blocks

Mk & Block

The coding blocks in Scratch are found on
the left-hand side of the screen under the
Code tab.

Can you see all the different categories of
blocks?

What sort of instructions do you think
would be in these different categories?
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Coding Blocks in Scratch

Answer the questions in the quiz to see how well you know your way
around Scratch.

What are the objects and characters in Scratch called?

o fairies
o sprites
o avatars
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Coding Blocks in Scratch

Which of these blocks could you use to start an algorithm?

o change size by o
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Coding Blocks in Scratch

What category would you find this block in? BN Hmmm.. JEI o S
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What would you expect to happen if you use this block?

switch costume to costume2 -

o The sprite would change direction.

o The sprite would make a sound.

o The sprite would look different in some way.
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Coding Blocks in Scratch

Which of these blocks would make your sprite turn right 90°?

o turn C, m degrees

O g
O k=
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Coding Blocks in Scratch

Where would you find the block to make the sprite =~ = s = ?

Events

Control

Sensing
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Coding Blocks in Scratch

Check your answers to see how well you did.

What are the objects and characters in Scratch called?

o fairies
o sprites
o avatars

Regent Studies | www.regentstudies.com


https://www.regentstudies.com

g m

Coding Blocks in Scratch

Which of these blocks could you use to start an algorithm?

o ey
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Coding Blocks in Scratch

What category would you find this block in?

Looks

o ©
Sound

think for @ seconds

Events
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Coding Blocks in Scratch

What would you expect to happen if you use this block?

switch costume to costume2 =

o The sprite would change direction.

o The sprite would make a sound.

o The sprite would look different in some way.
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Coding Blocks in Scratch

Which of these blocks would make your sprite turn right 90°?

o turn C, m degrees

O g
O k=
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Coding Blocks in Scratch

Where would you find the block to make the sprite =~ = s = ?

Events

Control

0 O

Sensing
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Algorithms in Scratch

Break It
Down

Before you can write an algorithm in Scratch you will
need to decide what problem you want to solve or what
task you want to complete.

Scratch uses objects and characters called sprites.
The algorithms you write will tell the sprites what to do.

If you have more than one

sprite then you will need
to write an algorithm for
each sprite.

Break down the problem or task into smaller steps.
Think about what you want the sprite to do first,
then second, etc.
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Algorithms in Scratch

Writing algorithms in Scratch is very easy.

All you need to do is drag blocks from the
Block Categories into the Code Area.

The blocks of code are shaped a bit like jigsaw
pieces. When you place the blocks near each
other they will click together to start making an
algorithm.

If you add a block and then change your mind
just drag it back to the Block Palette on the left
and it will disappear from the Code Area.

Top Tip: Remember that if you have more than
one sprite on the Stage, you will need to click on
the correct sprite to add the code.
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Algorithms in Scratch

You might have noticed that some of the
blocks have a white area within them. If you
click in this area you can customise the
number or text that is in there.

-
move @ steps

You can customise the block here,
inputting text or numbers.

Why is it useful to be able to customise coding blocks? M
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Algorithms in Scratch

There are some really important blocks in the Events
category. These blocks look a little bit different from the
others. They have a rounded top instead of a jigsaw
shape and are called Hat blocks.

—

These blocks sit at the top of your algorithm.
They are used to begin running the algorithm.
You can explore using these in your code.
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Algorithms in Scratch

Test It

Testing your algorithm in Scratch is very simple.
Follow the instruction on your first Events block
to run your code.

%2 Click on this button to make the Stage full screen.

If your program does not run as you expected it to, search
for the error. When you find the incorrect code you can
delete it or edit it.

You will then need to test your code again.

Sometimes you may find you have to move between
testing and debugging a number of times before you are
happy that your code is just right. Don't worry as this is
exactly what computing programmers and coders have to
do all the time!
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Algorithms in Scratch

Now it is your turn! Use all the things you have learnt about
algorithms to write some code in Scratch.

Look carefully at the task Meet and Greet. Remember to
follow the five steps for writing an algorithm.

Meet and Greet

To whiss abye ithifia ciing cttag bocks i Srath '
" v

1 Identify It 9 Step 3 write It
Gan gau write the code 1o moke bwa igeites
iddt, bk turi 4 gieet ond another and thes

Step 1: Ij It (

) [
Step .2: BI"IECIJ?. It DDWI‘I i Thasr code Secks may Ml You oatite yaur code
Rarmittilier Shat sack sgelle S0l need 118 st coda

il o pud® ﬂ m
s \N w14 T+ :
step 3- Vi LEE Ad g8 - 5 -
Break 1t Down B
2 Test It
ﬁlu‘:_ el lwn mﬁ:ﬂ, Buttgourr=re. Dol workl oo gess thaurght 1§ wesdd
sisew tha apritey oo facing atiur _—
Step 4: Test It O Step 5: Debug It
mmwmlmwllwmmhm ¥ ey g
[y m‘ﬂ“h w‘“h IIﬁ“ 1 | Eait gmar =nce nmil Best 1f ogasn
Males giir pribes grest ane ansthir in m w Top Tip
Wht rould thy say 1o mech it o tai Ta change the Dirsction o sprite fnces in
ﬂtﬂrfh'l wptites ke B iw hem 8 ek Click om the Direction be in the Sprike Puna
_ Click am the e ommll srove below the drole
Ml gour iprite walk caet anch otear to choose LafedRight. Drog the [nrpe bloe 2o

Step 5: g It
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Algorithms in Scratch

Why not share your Scratch project with your partner, group or class?

Looking at each other's work is a great way of learning more about
coding.

Tell each other what you
liked about the project.

Suggest things that could be
added to the project. What are the

| (w ;/ t next steps to make it even better?
§ | | i
] | /
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Aim

e To write algorithms using coding blocks in Scratch.

Success Criteria

e I can explain what an algorithm is.

e I can identify different types of coding blocks in Scratch and know
where to find them.

e I can create a sequence of blocks to write an algorithm.

e I know that it is important to test and debug an algorithm.
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Meet and Greet

[ To write algorithms using coding blocks in Scratch.

OOOJ

O Step 1: Identify It

Can you write the code to make two sprites meet and
greet one another?

O Step 5: Debug It

Edit your code and test it again.

Y Top Tip:
To change the direction a sprite faces in:
Click on the Direction box in the Sprite Pane.

Click on the two small arrows below the circle to
- N choose Left/Right. Drag the large blue arrow around
O Step 3 Write It the circle until it faces in the opposite direction.

These code blocks may help you to write your code.
Remember that each sprite will need its own code.

move @ steps

for @ seconds

 sau (Y
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Meet and Greet Answers

\
[ To write algorithms using coding blocks in Scratch.
Q00
4 N\
O

The code below shows one possible answer. Yours may look different.

sprite 1 sprite 2

" Nice to meet you
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Meet and Greet

[ To write algorithms using coding blocks in Scratch.

4 . (O .
O Step 1: Identify It Step 3: Write It
Can you write the code to make two sprites These code blocks may help you to write your code.

meet, take turns to greet one another and then Remember that each sprite will need its own code.
walk on past?

O Step 5: Debug It

Edit your code and test it again.

Y& Top Tip:

To change the direction a sprite faces in:

Click on the Direction box in the Sprite Pane.
Click on the two small arrows below the circle
to choose Left/Right. Drag the large blue _.
arrow around the circle until it faces in the
opposite direction. o @ o e @
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Meet and Greet Answ

ers

"
[ To write algorithms using coding blocks in Scratch.
Q00
4 N\
O

The code below shows one possible answer. Yours may look different.

sprite 1 sprite 2
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Meet and Greet

[ To write algorithms using coding blocks in Scratch.

O Step 1: Identify It O Step 3: Write It

Can you write the code to make two sprites These code blocks may help you to write your code but you will
meet, take turns to greet one another and then need to customise the text or numbers in the white area. Remember
walk on past? that each sprite will need its own code.

move @ steps

say (D) for g seconds

switch costumeto ;. ... - change ¢color +  effect b'y:.‘_,"

change sizeby o

costume ¥ i

O Step 5: Debug It

Edit your code and test it again.

¢ . To change the direction a sprite faces in:
* TOp Tlp Click on the Direction box in the Sprite Pane.

Click on the two small arrows below the circle to
choose Left/Right. Drag the large blue arrow around
the circle until it faces in the opposite direction.
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Meet and Greet Answers

To write algorithms using coding blocks in Scratch.

The code below shows
one possible answer.
Yours may look

different.

sprite 1

sprite 2
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Meet and Greet

( To write algorithms using coding blocks in Scratch. '

O Step 1: Identify It

Can you write the code to make two sprites meet and
greet one another?

O Step 5: Debug It

Edit your code and test it again.

Y Top Tip:
To change the direction a sprite faces in:
Click on the Direction box in the Sprite Pane.

Click on the two small arrows below the circle to

- w choose Left/Right. Drag the large blue arrow around
O Step 3: Write It the circle until it faces in the opposite direction.
These code blocks may help you to write your code.
Remember that each sprite will need its own code. - ; -
say m for e seconds
G r4e @ G re @&
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Meet and Greet Answers

( To write algorithms using coding blocks in Scratch.

Ve

)

The code below shows one possible answer. Yours may look different.

sprite 1 sprite 2

move steps

F

move steps
0 Nice to meet you Eioly a seconds

o1 Hello friend A3 a seconds

Regent Studies | www.regentstudies.com


https://www.regentstudies.com

Meet and Greet

~\
( To write algorithms using coding blocks in Scratch.

4 ] (O ]
O Step 1: Identify It Step 3: Write It
Can you write the code to make two sprites These code blocks may help you to write your code.
meet, take turns to greet one another and then Remember that each sprite will need its own code.

walk on past?
R

wait ° seconds

\_

O Step 5: Debug It

Edit your code and test it again.

Y Top Tip:
To change the direction a sprite faces in:
Click on the Direction box in the Sprite Pane.

Click on the two small arrows below the circle y =
to choose Left/Right. Drag the large blue ~ ‘
arrow around the circle until it faces in the Dy S
opposite direction. o @ o e o@
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Meet and Greet Answers

(

To write algorithms using coding blocks in Scratch.

Ve

)

The code below shows one possible answer. Yours may look different.

sprite 1 sprite 2

= =

move steps move steps
LI Hello friend B3 e seconds wait e seconds
N Nice to meet you Jiofy a seconds

move steps

wait e seconds
)
move steps
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Meet and Greet

~\
( To write algorithms using coding blocks in Scratch.

OO0~

O Step 1: Identify It O Step 3: Write It
Can you write the code to make two sprites These code blocks may help you to write your code but you will
meet, take turns to greet one another and then need to customise the text or numbers in the white area. Remember
walk on past? that each sprite will need its own code.

Y ) say Lty for seconds wait seconds
T © - @D+~ O

switch costume to costume2 v change color v effect by e change size by @
.

O Step 5: Debug It

Edit your code and test it again.

- _. To change the direction a sprite faces in:
* TOp Tlp' Click on the Direction box in the Sprite Pane.

Click on the two small arrows below the circle to

choose Left/Right. Drag the large blue arrow around ~ ‘ :f
the circle until it faces in the opposite direction.

Q e @G QG rd @
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Meet and Greet Answers

To write algorithms using coding blocks in Scratch.

The code below shows
one possible answer.

Yours may look
different.

sprite 1

move steps
wait e seconds

oI Hello friend J{sl3 e seconds

switch costume to costume2 ~

wait e seconds
T Goodbye! EiY3 e seconds

switch costume to costumel ~

move steps

sprite 2
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move steps
wait a seconds
Il Nice to meet you Jiely a seconds

switch costume to dog2-c ~

wait e seconds
N See you again  Kiey a seconds

switch costume to dog2-a ~

move steps
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Scratch Blocks Quiz
TiCIQ the correct answer.

QL

C

Q2.

Q3.

. Q4.

. @s.

> P P P P

" Q.

________________________________________

Scratch Blocks Quiz
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Scratch Blocks Quiz Answer Sheets

( To write algorithms using coding blocks in Scratch. '

________________________________________________________________________________________________________________________

Scratch Blocks Quiz Scratch Blocks Quiz Scratch Blocks Quiz
Tick the correct answer. Tick the correct answer. Tick the correct answer.
Q1. Q1. Qi.
A B (o | A B C | A B C
Q2 Q. - Q2.
A B (o A B C A B C
- Q3. - Q3. - Q3.
A B (o A B C A B C
| Q4. - Q4. - Q4.
Al B[]C - AlJB[]JcC Al B]C
s, Q5. - @5
- A[]B[]C - A[]B[]C - A[]B[]C
- ae. Q6. 6.
- Al ]B[]C - A[]B[]C - A[]B[]C
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Writing an Algorithm: Muddled Instructions

( To write algorithms using block code in Scratch.

Cut up the muddled instructions and arrange them into the correct order.

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Stop when you are
facing them.

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Walk away from
your friend.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Shake hands up and
down 3 times.

__________________________________________

Put your right hand out in
front of you.

——————————————————————————————————————————

__________________________________________

Stop when you are
facing them.

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Walk away from
your friend.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Shake hands up and
down 3 times.

__________________________________________

Put your right hand out in
front of you.

——————————————————————————————————————————

__________________________________________
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Stop when you are
facing them.

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Walk away from
your friend.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Shake hands up and
down 3 times.

__________________________________________

Put your right hand out in
front of you.

——————————————————————————————————————————

__________________________________________
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Writing an Algorithm: Muddled Instructions

( To write algorithms using block code in Scratch.

Cut up the muddled instructions and arrange them into the correct order.

______________________________________________________________________________________________________________________________

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Stop when you are
facing them.

__________________________________________

Walk away from
your friend.

——————————————————————————————————————————

Shake hands up and
down 3 times.

__________________________________________

Put your right hand out in
front of you.

——————————————————————————————————————————

__________________________________________

Stop when you are
facing them.

__________________________________________

Walk away from
your friend.

——————————————————————————————————————————

Shake hands up and
down 3 times.

__________________________________________

Put your right hand out in
front of you.

——————————————————————————————————————————

__________________________________________
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Stop when you are
facing them.

__________________________________________

Walk away from
your friend.

——————————————————————————————————————————

Shake hands up and
down 3 times.

__________________________________________

Put your right hand out in
front of you.

——————————————————————————————————————————

__________________________________________
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Coding with Scratch: Learning Loops | Scratch Revisited

To write algorithms using coding blocks in
Scratch.

Coding with Scratch: Learning Loops | Scratch Revisited
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