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Date Objective (s) Task/activity Resources Key Vocabulary 

Lesson 1 

 

 

 

 

 

NC objective:  

 understand what 

algorithms are, how 

they are implemented 

as programs on digital 

devices, and that 

programs execute by 

following precise and 

unambiguous 

instructions 

  

Lesson objectives:  

I can explain that an 

algorithm is a set of 

instructions.  

I  can describe the 

algorithms they created.  

I can explain that for the 

computer to make 

something happen, it 

needs to follow clear 

instructions. 

Main Teaching 

Firstly, we are going to review the coding vocabulary that the children learnt in year 1. Use the quiz (purple mash) as a 

class. 

Explain that today, the class will be working on a new word: algorithm. 

 An algorithm is a precise step by step set of instructions used to solve a problem or achieve an objective. 

Show the children your two models, without displaying the instructions. Ask them which is correct. Hopefully, they will 

say they are both correct; there is no such thing as correct when building creatively. They might prefer one over the 

other, but both are correct.  Now, show them the instructions and ask the question again. This time, the model made 

using the instructions is the correct one. The step-by-step instructions are the algorithm for building the bird.  

 Show children the Air Traffic Control lesson.  Work through challenges 1 and 2 with the children, reading through the 

blocks of code. Explain that we are following the instructions for what the code should do and then turning it into code. 

When coding, we write algorithms for how the code should work then we turn the algorithms into computer code so that 

the computer can follow the algorithm. In the example, the algorithm is about making the planes move in different 

directions, so they look like they are taking off. Below is a diagram of the design with some numbered notes to show the 

algorithm 

.  

We turn the algorithm into 2Code code that the computer can understand. Next, review how to navigate to the 2Code 

page and find and open Free Code Chimp. Demonstrate how to go to Design Mode . An algorithm is a precise step by 

step set of instructions used to solve a problem or achieve an objective. Drag in two turtle objects and change the image 

of one of them to a different coloured turtle (doubleclick on it).  See whether children can remember how to add a 

background picture: click on the icon and then the image property question mark in the properties table:  Remind 

children how to save their work and discuss why it is important to save their coding regularly so that they have a 

working version to go back to. Go into Code Mode and show the children the actions that the turtle object can make by 

dragging one of the turtle code blocks into the coding window and looking at the pop-up action menu: • forwards and 

backwards • turn anticlockwise or clockwise by a set number of degrees • Set pen colour, pen thickness, pen up and pen 

down • hide, show and speak.  

Differentiated Activities 

Children could work in pairs or individually. Children should create a design document similar to the plane example. 

Before the lesson - 

Using two identical 

sets of any 

construction toy, 

build two models, 

one that follows the 

instructions and one 

that does not. 

Display the  

instructions for your 

model on the iwb 

 

Unless otherwise 

stated, all resources 

can be found on the 

main unit 2.1 page. 

From here, click on 

the icon to set a 

resource as a 2do 

for your class. 

Coding vocabulary 

quiz 1. •Air Traffic 

Control guided 

lesson . • Free code 

Chimp (found on 

the main 2Code 

page). • (Optional) 

Print storyboard 

templates for 

program design. • 

(Optional) Student 

and Teacher Flash 

vocabulary cards: 

The Teacher flash 

cards have been 

created in such a 

Action - Types of 

commands, which are 

run on an object. They 

could be used to move 

an object or change a 

property.  

Algorithm - A precise 

step by step set of 

instructions used to 

solve a problem or 

achieve an objective. 

 Bug - A problem in a 

computer program that 

stops it working the way 

it was designed. 

 Character - A type of 

object in 2Code that can 

be programmed to 

change actions or 

properties. 

 Code block - A group 

of commands that are 

joined together and are 

run when a specific 

condition is met or 

when an event occurs. 

 Code Design – Design 

what your program will 

look like and what it 

will do. Command - A 

single instruction in a 

computer program.  

Debug/Debugging - 

Looking for any 

problems in the code, 

fixing and testing them.  
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They could use printed storyboard templates to show the sequence of the program (see resources section above). They 

should decide: • What their objects are (the turtles), • type of background (you might want to show the ready-made 

backgrounds) – NB designs should always be rough drawings e.g. stick people, not a picture that takes time to draw. • 

The steps of their algorithm (What their program should do?): Children should create a program in which one turtle uses 

an algorithm with one step, and the other an algorithm with two steps. Once children have their programs planned out, 

they should create it in Free Code Gibbon. They should save and test their code.  Show children how to save their work 

in their folders and print it out for their workbooks, if required. 

Challenges 

 

way that you can 

print them on A4 

paper, cut them to 

size, fold them in 

half and glue them 

together. • 

(Optional) Exercise 

books to be used as 

2Code workbooks 

for recording coding 

exercises, if desired. 

 

 

 

 

 

 

 

 

 

Design Mode - Used to 

create the look of a 

2Code computer 

program when it is run. 

 Key Resources Input - 

Information going into 

the computer. Can 

include moving or 

clicking the mouse, 

using the keyboard, 

swiping and tilting the 

device.  

Object - An element in a 

computer program that 

can be changed using 

actions or properties. 

 Properties – All objects 

have properties that can 

be changed in design or 

by writing code e.g. 

image, colour and scale 

properties. Repeat - This 

command can be used to 

make a block of 

commands run a set 

number of times or 

forever. 

 Scale - The size of an 

object in 2Code. Timer - 

Use this command to 

run a block of 

commands after a timed 

delay or at regular 

intervals. When clicked 

- An event command. It 

makes code run when 

you click on something 

(or press your finger on 
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a touchscreen). 

 When Key - An event 

command. It makes 

code run when you 

press the specified key 

on the keyboard. 

 

Lesson 2 

 

 

 

 

 

NC objective:  

understand what 

algorithms are, how they 

are implemented as 

programs on digital 

devices, and that programs 

execute by following 

precise and unambiguous 

instructions 

Lesson objectives:  

I know that the Turtle and 

Character objects have 

different properties and 

move in different ways. I 

can begin to make choices 

about which object type to 

use.  

I am beginning to 

understand that the Repeat 

and Timer commands both 

make objects repeat 

actions but function 

differently and the type of 

object can affect which is 

the best command to use.  

 I can include a button in 

my programs. 

Main Teaching 

Begin by reviewing the code blocks used in year 1 to refresh the children’s memories. Go through the code-block cards, 

discussing how they can be used to build up the code. Point out that each new instruction is written on a new line to 

make the code easier to understand. Give children some time in pairs to use the code-block cards to write their own code: 

• Child A should lay out a line of code by joining blocks. • Child B should read the line of code and explain what it does. 

• Repeat, swapping roles. • Can children include ‘When Clicked’ or ‘When Swiped’ in their code correctly? Display the 

words, Repeat and Timer, on the board using the flash cards and ask the children to guess what they mean. Discuss each 

word with the children and explain their meaning. 

Repeat This command can be used to make a block of commands run a set number of times or forever. Timer Use this 

command to run a block of commands after a timed delay or at regular intervals. 

Open Free Code Chimp on the board and look at the left-hand side toolbar. Ask children if they can see any of the new 

vocabulary to which they’ve just been introduced. Open the example program. Look at the design view. There are 6 

objects; a hero, a turtle and four buttons. These different objects move differently and have different properties. If you 

look at the properties of them in design view, you can see that they are different: Switch to code mode and locate the 

code for the four buttons. You do not need to go through the code, just show children how to find the code for what 

happens when each button is clicked. The only event that buttons respond to is the click event. They cannot be coded to 

move or change. 

Find the code for when What do the children think happens? You might be able to 

relate this to work that the children have done with floor robots. 

Unless otherwise 

stated, all resources 

can be found on the 

main unit 2.1 page. 

From here, click on 

the icon to set a 

resource as a 2do 

for your class. Use 

the links below to 

preview the 

resources; right-

click on the link and 

‘open in new tab’ so 

you don’t lose this 

page. • Code-block 

cards: Children will 

need to use a few 

copies of each 

picture to create 

code away from the 

computer. • 

Vocabulary cards as 

per Lesson 1. – 

specifically, the 

words ‘Repeat’ and 

‘Timer’. • (optional) 

Exercise books to 

be used as 2Code 

workbooks for 

recording coding 
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Run the code and click on the button ‘Repeat command with Turtle’, concentrating on what the turtle does. You will see 

that the turtle moves very quickly. Now look at the code for and discuss what they think happens. 

Run the code and click on the button ‘Repeat command with Hero’, concentrating on what the hero does. It will probably 

not be what they are expecting. The reason it looks like the hero is doing very little is that the computer runs all the 

commands very quickly.  That’s why we use computers for things as they can process information extremely fast. We 

need code to slow the process down and that is where the Timer command comes in. Click the Stop button to end the 

program.  Look at the code for the two timer buttons, can children make logical suggestions as to what will happen when 

the code is run?  Draw children’s attention to the difference between the timers for the turtle and the hero. The turtle 

timer says The Hero code uses timers that say  

What is the difference? Explain that the turtle timer will keep repeating until the program is stopped; there is no way to 

exercises, if desired. 

• Repeat and Timer 

example. Set this as 

a 2do for the class. 
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turn it off. The Hero timers will just cause an action to start or happen once. Look at the final bit of code; when does this 

code run? When the Turtle collides with the Hero. Run the code and compare this to their expectations. Notice that the 

turtle doesn’t stop whereas the Hero does. Run the program a few times, sometimes the hero will collide, sometimes it 

won’t – this means that the collision code doesn’t always get run. 

Differentiated Activities 

Children should open the example from their 2dos tab and try changing some of the code to explore the function of the 

Repeat or timers. Can they reach a point where the code does exactly what they expect or are there still surprising 

effects? This is why code always needs testing to make sure that it functions as expected.  Further work on Timers 

(optional) • In the Chimp activities, the use of the timer is introduced in a video in Step 5 of ‘Princess and the Frog’, and 

the ‘Tick Tock Clock’ and ‘Magician’ activities also use a timer. You can look at these with the children if they need 

more guidance or ideas. 

Challenges 

 

 

Lesson 3 NC objective:  

create and debug simple 

programs 

Lesson objectives:  

I can explain what debug 

(debugging) means.   

I can  use a design 

document to start 

debugging a program.   

I can debug simple 

programs.  

 I can explain why it is 

important to save my work 

after each functioning 

iteration of the program I 

am making 

Main Teaching 

Today we are learning another new piece of vocabulary: debugging. Ask children if they 
know what bug, debugging or to debug means? 
Bug A problem in a computer program that stops it working the way it was designed. 
Debug/Debugging Looking for any problems in the code, fixing and testing them. 
Last lesson we were looking at Repeat and Timer; these often don’t work exactly as 
expected and can prevent the program doing what you design it to do. This shows how 
important it is to test the code, debug and save at each stage of creating a program, not 
just at the end. Before you start to debug a program, you need to think through some 
steps. Put the following on the board (there is a link to a PDF of this table in the 
Resources section). Children could write/stick the steps into their 2Code workbooks. 

 

• Debug Challenges 

Chimp – this is on 

the main 2Code 

page - set this as a 

2do for the class. • 

Debugging process 

to display on the 

whiteboard. • 

Debugging Record 

sheet – each child 

(or pair) will need a 

paper copy. • 

Debugging 

examples (4); set 

these as 2dos. 
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Differentiated Activities 

Children should open the Debug Challenges Chimp on their device and complete the 
challenges. Once children have completed the Debug Challenges, bring them back 
together and hand out the debugging record sheets. Explain that you have set four 2Code 
programs as 2dos and show the children how to find them. The children need to work out 
which program matches each design and circle the letter on the sheet. Then they need to 
use the algorithm and test the code to find the bugs (number of bugs shown in brackets), 
write down what the bugs are and fix them. Then save the fixed file. They can ‘sign-off’ to 
say that all the bugs are fixed ‘like real programmer do’.  Review the examples as a class. 
How did they match the programs to the designs? How did they go about fixing the bugs? 

Challenges 

 

 

 

Lesson 4 NC objective:  

use logical reasoning to 

predict the behaviour of 

Main Teaching 

Today we will be creating our own programs using different kinds of objects. Review what ‘objects’ are in coding. 

Remind children where objects can be found in Design Mode in Free Code Chimp.  Explain that in a computer program, 

Unless otherwise 

stated, all resources 

can be found on the 
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simple programs 

Lesson objectives:  

I can create a computer 

program using different 

objects.  

 I can predict what the 

objects in classmates’ 

programs will do, based 

on my knowledge of the 

objects’ limitations, e.g. a 

turtle can only move in 

specific ways.  

 I can explain how I know 

that certain objects can 

only move in certain ways 

objects can only do what we, the coders, tell them to do. Some objects can only do certain things. Go through the 

different types of object found in Design Mode and explain that in this lesson we will only be using turtles and 

characters. 

 

Differentiated Activities  

Tell children that the task is to create a program in Free Code Chimp using one turtle and the When Clicked command. 

The turtle should do three or four different things when clicked. Children should create a brief design first to plan what 

they want their turtle to do. Then children should code, save, test and debug their code. 

Come back together as a class. Open one of the children’s programs on the board in Design View and ask the children to 

predict what the turtle will do when they click on it.  The turtle is limited to going forwards, backwards, turning left or 

turning right, so any of those answers is potentially correct. Go through two to four programs, getting the children to 

guess what the turtles might do, based on their logical knowledge of the turtles’ limitations.  Explain to children that 

now, they will be adding characters to their programs. Show on the whiteboard that characters can do more than turtles, 

so the children have more scope in terms of what to do with them. Example program for Lesson 4.  They should adapt 

their designs to add a character. The character should do four different things when different keys are pressed on the 

keyboard (using the When Key command). Send children to devices to work on their programs.  Once children are done, 

they should save their programs and come back together at the whiteboard.  Open a child’s program on the board in 

Design View and ask the class to predict what the character will do when it is clicked. Characters can go up, down, left, 

right or stop, so any of those answers are potentially correct. Repeat with two to four more programs, asking children to 

predict both turtles’ and characters’ actions, using their knowledge of the character limitations of movement to guide 

them. 

 

Challenges 

 

main unit 2.1 page. 

From here, click on 

the icon to set a 

resource as a 2do 

for your class. Use 

the links below to 

preview the 

resources; right-

click on the link and 

‘open in new tab’ so 

you don’t lose this 

page. • Example 

program for Lesson 

4. 
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. 

Lesson 5 NC objective:  

understand what 

algorithms are, how they 

are implemented as 

programs on digital 

devices, and that programs 

execute by following 

precise and unambiguous 

instructions 

create and debug simple 

programs 

use logical reasoning to 

predict the behaviour of 

simple programs 

 

Lesson objectives:  

I can plan and use 

algorithms in programs 

successfully to achieve the 

desired an end result.   

I can code a program 

using a variety of objects, 

actions, events and outputs 

successfully. 

Main Teaching 

Today we will be using everything we have been learning about programming to create a 
computer program that tells a short story.  If you have used part of a Literacy lesson to 
plan the story, you can omit the planning stages here.  Children could work in pairs or 
individually to think of a short story that they could tell using their computer programming 
knowledge. For example, a character being eaten by a dragon and a hero coming to save 
them. The following is an example: Story Program Example.  Some of the Chimp 
activities can also provide ideas for actions in the story, such as ‘Guard the Castle’ and 
‘The Princess and the Frog’.  Encourage children to think through their designs and 
annotate them including their confidence in coding what they have designed (red, amber, 
green), this will give you feedback on areas that children need help with and help to 
ensure that children create realistic designs and successful programs for their skill level.  
Differentiated Activities 

Children should spend time designing, planning (annotating with the algorithms) and 
coding.  Remind children how to save and then show them how to share their work to a 
display board: Show some of the children’s work using the Display board. The child 
whose work it is, should read their own code to explain what the program should do, and 
you can try it out.  Peer review the programs, can others identify particularly good aspects 
from programs or suggest improvements in their programs? 

Challenges 

 

 

It would be a good 

idea for the children 

to spend some time 

planning their story 

for this program in a 

Literacy lesson. The 

storyboards linked 

to below might be 

useful for this 

 

Unless otherwise 

stated, all resources 

can be found on the 

main unit 2.1 page. 

From here, click on 

the icon to set a 

resource as a 2do 

for your class. Use 

the links below to 

preview the 

resources; right-

click on the link and 

‘open in new tab’ so 

you don’t lose this 

page. • Example 

program for Lesson 

5 Example Story 

program. • Blank 

printable 

storyboards for 

designing. • Create 

a display board for 

children to share 

their work to 
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