
Exploring Right Angled Shapes 

Program Aim Program right angled shapes using 

algorithms created by walking over the shapes on 

the floor 

Computing Science Concepts 

-Sequence –Basic Loops 

Computational Thinking 

-Algorithmic Thinking 

-Algorithmic Evaluation 

1, Shape  

Algorithms 

2, Shape  

Programs 

3, Most efficient  

Algorithm 
Learning Path 

National Curriculum Programs of Study KS2 

 

Pupils should be taught to:  

-design, write and debug programs that accomplish specific goals, including  

controlling or simulating physical systems; solve problems by decomposing them 

into smaller parts  

- use sequence, selection, and repetition in programs; work with variables and 

various forms of input and output  

- use logical reasoning to explain how some simple algorithms work and to detect 

and correct errors in algorithms and programs  

(Coverage in Bold)  

Where in KS2 

-In my scheme of work I would put this in Year 3 (7-8 years old) 

Resources 

Scratch 1.4 or 2.0 

Chalk or Masking Tape 

Recording Sheet or white board 

Space for shapes on floor 

Problem Solving 

Skills 

 
Coping with 

Ambiguity 

Open Ended  

Problem 

Experiment  

& Debug 
Persistence 
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Adapt 

1, Shape Algorithm 

Either ask students to design as many shapes that  

only have 90 degree turns on a whiteboard or sheet 

of paper. You may wish to reprise what a 90 degree 

angle is and where they might find one in the  

classroom. Shapes can be open or closed (open stairs) 

Success? 

Teacher Observation 

Pupils have more than 

one shape where all the 

angles are 90 degrees 

Corrective Activity 

Ask pupils to place corner of their 

ruler on each shape to spot any 

which are not right angles. Cross 

out any that are not wholly made 

up of right angles. 

Enrichment Activity 

1, Can pupils draw capital letters 

sticking to the 90 degree only rule. 

2, Block writing  

 

Formative Assessment 

For many activities we shall be defining what constitutes success and how we can 

determine this. Pupils that achieve this quickly can, in some circumstances, be 

moved on to the enrichment activity. Pupils that display a lack of understanding or 

partial understanding can be directed towards the corrective activity. 
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1, Shape Algorithm 

Pupils draw out their shapes on the  

classroom floor in masking tape or on the 

playground in chalk.  

Success? Teacher Observation 

Shapes drawn with approximate 

90 degree angles (allow some 

margin for error for drawing 

skills) 

Corrective Activity 

Check for right angles with corner of 

whiteboard or exercise book 

Enrichment Activity 

Move onto creating algorithms 

below 

 

Instruct pupils to number their shapes, 1 be-

ing the simplest with least corners/turns etc. 

Instruct students to discover the precise in-

structions (algorithm) to draw these shapes 

by walking over them and recording the 

route using move x steps and turn right/left 

90 degrees. Instruct them to start by draw-

ing the simplest shape. 

Pupils can record these using whiteboards or 

pencil  on the sheet. The sheet has a remind-

er of the  

commands that can be used. 

It can be useful to demonstrate this first. 

Don’t let pupils move onto stage two until 

they have worked out the algorithm for at 

least a couple of shapes first. 

Pupils have more than one 

shape where they have walked 

over it and recorded the move-

ment as move X steps or MXS 

(Shortened notation) turn right/

left 90 TR90 or TL90 

NOTE Success is not getting 

every algorithm correct but un-

derstanding enough about cre-

ating one to follow the conven-

tions above 

Changing the algorithm into 

code and observing the shape 

drawn will ensure if it needs de-

bugging or not. 

Teacher walks over the shape getting 

the pupils to record the steps the 

teacher has taken and show the teach-

er what they have written for each 

step. The teacher can then step in and 

correct misconception for notation or 

turning. Helping pupils discover errors 

by focussed questioning or  

demonstrating.  

Pupils can team up as long as they take 

it in turns to record all the steps taken 

before walking the next shape for their 

partner.  

If pupils are still struggling instruct 

them to put the Scratch cards on the 

shape or chalk instructions on the floor 

writing them afterwards. 

Have an extra recording sheet 

ready for pupils so they can cap-

ture algorithms for their more 

complex shapes.  

Have they tested their algorithms 

to check if they are correct? 

Have they written algorithms for 

all their capital and block letters? 

Did they design these shapes in 

the first place? If they didn’t now 

is a good time.  

I can develop. Test and debug 

until a product is refined 

Experiment & Debug 



Computational Thinking 

Algorithm 

 

 

 

By working out their route before hand pupils 

are designing a precise algorithm and then con-

verting it into Scratch code to test if it works or 

not. 

A precise set of instructions or rules 

to solve a problem 

Algorithmic Evaluation 

If we ask which algorithm is best, most 

efficient, uses least code, we are  

investigation algorithmic efficiency. 

The best most  

efficient algorithm 
2, Shape Program 

In this stage pupils convert their algorithms to 

code. This allows them to test to see if their 

algorithm was correct or not.  

I look for a range of 

solutions to the 

same problem 

Open Ended 

Problem 
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Human steps are not the same as steps on the computer 

Before they start programming, explain that steps on the 

computer are called pixels, which are tiny dots. The stage 

area in Scratch is 480 pixels across and 320 pixels high. 

Students will need to multiply human steps by 10 to make 

them large enough to see on the computer.  

If you haven’t multiplied by 10 in a while it can help to re-

mind pupils and a basic demo of a very simple shape can 

help to show that they are only multiplying moves NOT 

turns. 

Success Teacher Observation 

Observe pupils work and see if pupils 

are 1, multiplying correctly 2, multi-

plying the right numbers. Start with 

less able mathematicians who are 

more likely to make errors in multi-

plying. 

Partners could check each others 

work as long as they didn’t correct 

errors for each other. 

Corrective activity 

1, If pupils are not multiplying cor-

rectly go over the maths basics. 

2, If pupils are not multiplying the 

correct numbers either ask pupils to 

circle or highlight all the move com-

mands in an algorithm. Ask them 

how they know which commands 

are move commands? 

 

Enrichment  

Activity 

Once pupils have 

converted all their 

algorithms they 

can scale a few by 

20 or 30 

480 pixels 

320 pixels 
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Square coded in Scratch 2.0 

Scratch 2.0      Scratch 1.4 Sprites 

It is a good idea to direct pupils to draw a simple sprite made up of a large dot. In Scratch 2.0 this can 

be accessed from the pen icon and in Scratch 1.4 from the pen and star icon. 
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2, Shape Program continued 

Turtle Graphics 

If pupils have not used turtle graphics in Scratch before you may 

need to explain the pen down, pen up and clear commands. 

Pen down 

Starts a pen drawing from the centre of the sprite. Students will 

only see the line once the sprite moves. 

Pen up 

Stops the sprite drawing 

Clear 

Removes all drawn lines from the screen 

L coded in Scratch 1.4 note the use of 

wait commands to slow the coding down 

Pen up and Pen down 

Before they program can pupils work out where in their 

algorithm they will need to use pen down (start) and pen 

up (end)?  

Pupils mark in where they think they should go 

Success Peer Observation 

Peers swap work and check if pen 

down (PD) and pen up (PU) are in the 

right place 

Corrective activity 

Pretend to be the turtle/sprite on 

the floor. Model putting a pen 

down moving through the com-

mands and then taking your pen up 

Enrichment 

 Activity 

 

Pupils set up a separate clear 

command to remove the  

outcomes of previous  

programming 



Bugs Pupils that have bugs in their algorithms should go and walk over the shape again to try and work out where the bug/

error has come from. It can help for someone else to walk the shape as directed by the pupil with the bug so they can con-

centrate on the instructions. 

As a teacher don’t solve bugs for students or allow other students to solve it for them. Get them to tick off the algorithmic 

instructions that are correct as they walk over their route. 

Praise students who debug much more than those who get a correct algorithm/program first time. You are reinforcing the 

truth in programming that everyone makes bugs and the bugs in algorithm/programming are normal. You are also encour-

aging students to value the information gained from mistakes which is vital in all areas of learning.  

The triangle opens a menu to 

choose any letter 

Centre Scratch 2.0 

Centre Scratch 1.4 

I learn from setback and don’t 

let them put me off 

I can describe how I overcame 

problems 

Persistence 

Good Questioning 

Good follow up questions are im-

portant here to determine how 

much has been understood. How 

many stairs would that code? 

What would you change to make 

twice as many steps? What would 

you change to make larger steps? 

Good understanding demon-

strates good logical reasoning 

skills. 
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Pupils will also need a starting block. Could they program 

so that every shape starts with a different letter? 

Direct pupils to the motion blocks where they will 

discover the move and turn blocks 

Centring Sprites 

Occasionally whilst pupils are drawing sprites they create ones that 

are not centred. This means that the drawing (pen down) happens 

away from the sprite. In Scratch 1.4 this is often due to creating a 

separate mark and the program choosing the centre equidistant be-

tween both objects. In Scratch 2.0 this happens if you don’t draw 

your sprite directly in the centre of the drawing screen. You can fix 

both by centring the sprite using the centre button. 

Starting Block 

Moving and turning blocks 

Click the button and then 

centre the cross on the 

centre of the sprite 



Asking pupils to explain how they fixed a bug? 

How did they feel when they got to the solu-

tion? Did they struggle sometimes in the les-

son? Make this a positive thing by explaining 

that without struggle there is no learning. 

I can develop. Test and debug 

until a product is refined 

Experiment & Debug 

I recognise that there is 

more than one way to 

solve a problem 

Coping with Ambiguity Adapt 

I can identify patterns 

in problems or solu-

tions 

Bugs Continued 

Have a debugging hall of fame on the wall where pupils names are displayed when they solve a bug. This is 

a great way of valuing debugging. 

Use the word bug and debugging. Many students have negative baggage attached to words like error or 

mistake. Students can be much more positive about finding and fixing a bug. Please note however that 

bugs are always caused by humans as it is humans that write the code / instructions that make everything 

work in our digital world. 
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3, Most Efficient Algorithm 

Ask students to go back to their algorithms for shapes like 

squares, rectangles or stairs. Is there any part of the algo-

rithm that repeats? Can they circle a part that repeats? How 

many times does it repeat? You can then introduce the re-

peat x times loop 

Can pupils adjust their algorithms and programs to use re-

peat loops? Does this mean their program uses less code 

blocks? 

 

Success Teacher Observation 

Ask pupils to show you two algorithms 

that draw the same shape but one uses 

a repeat x loop. Can they explain why 

there is less code blocks in the one 

with the loop. You could record this 

assessment using video 

Question Can you explain why one al-

gorithm uses less code blocks but still 

draws the same shape? 

Corrective activity 

Download, print out and cut 

up the large blocks cards 

Encourage pupils to create 

their algorithms putting the 

instructions on the floor on 

the shape. 

Can they spot the repeated 

pattern on the floor? Use 

string to represent the loop. 

Enrichment  

Activity 

Show pupils how 

the sprite could go  

backwards by using 

move minus steps. 

Can they find a 

more efficient 

shape algorithm if 

they used move 

minus steps in-

stead of turning? 



Progression 

Where Next? 
Explore other programming planning at code-it.co.uk/csplanning  

Design your own programming planning using computational 

thinking & problem solving skills 
You can follow me on Twitter 

@baggiepr 

You can find lots of free  

resources at code-it.co.uk 

I enjoy sharing my journey with 

fellow educators around the world 

http://code-it.co.uk/csplanning.html

