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Spring 1 Key Concepts Prior Learning At the end of this unit 
children will know: 5 Key Questions 

Unit of work  
 

Programming A 
– Moving a 

Robot 
Programming: (interpreting, creating 

and evaluating algorithms, 
programming to accomplish specific 

goals, detecting and correcting errors) 
 

• No prior knowledge is 
assumed 

• Children may have had 
some experience of 
playing with BeeBots in 
EYFS 

• How to identify what 
each floor robot 
command does 

• How to predict a 
floor robot’s 
outcome of 
programs 

• How to give 
instructions to a 
robot by 
programming it 

Name the four directions a BeeBot 
can move. 
 

What is a command? 
 
Amy has programmed this route for 
her BeeBot to get from X  to Y. 
Debug the program and correct it for 
Amy. 
 
What happens when you press a 
direction button on a BeeBot?  

 
Provide a map/ image – How will 
the BeeBot move to get from X to 
Y? 

 Suggested 
lessons 

Quick Quiz: 
Name these 
devices.  
Lesson 1: 
 This lesson 
introduces the 
learners to 
floor robots. 
Learners will 
talk about 
what the 
buttons might 
do and then 
try the buttons 
out. Time will 
be spent 
linking an 
outcome to a 
button press. 
Learners will 
consider the 
direction 

Quick Quiz: Name 
these components of 
a desktop computer.  
Lesson 2: 
During this lesson, 
learners will think 
about the language 
used to give 
directions and how 
precise it needs to be. 
Learners will also 
work with a partner, 
giving and following 
instructions. This real-
world activity should, 
at suitable points 
during this lesson, be 
related to the floor 
robot that was 
introduced in the last 
lesson. 

Quick Quiz: 
What is the robot 
called? 
What does these 
buttons do? 
Lesson 3:  
In this lesson, learners 
will focus on 
programming the floor 
robot to move forwards 
and backwards. They 
will see that the robot 
moves forwards and 
backwards a fixed 
distance. This highlights 
the idea that robots 
follow a clear (fixed) 
command in a precise 
and repeatable way. 
Learners will think about 
starting the robot from 
the same place each 

Quick Quiz: 
Command is another 
name for an… 
How do I get from X 
to Y? 
Lesson 4: 
In this lesson, 
learners will use left 
and right turn 
commands along 
with forwards and 
backwards 
commands. Doing 
this will allow 
learners to develop 
slightly more 
complex programs. 
Learners will create 
their programs in this 
lesson through trial 
and error before 
moving onto planning 

Quick Quiz: 
Draw arrows to show 
which directions the 
BeeBots have travelled 
in.  
Lesson 5: 
In this lesson, learners 
will decide what their 
program will do. They 
will then create their 
program and test it on 
the robot. Where 
needed, learners will 
also debug their 
programs. 

Quick Quiz: 
Which instruction needs 
debugging? 
Lesson 6: 
This lesson encourages 
learners to plan their 
routes before they start 
to write their programs. 
The activities also 
introduce the concept of 
there being more than 
one way to solve a 
problem. This concept 
applies to a lot of 
programming activities: 
the same outcome can 
be achieved through a 
number of different 
approaches, and there 
isn’t necessarily a ‘right’ 
way. The lesson also 
introduces the idea of 



 
command 
buttons, as 
well as 
buttons to 
clear memory 
and run 
programs. 

time. Using the same 
start position with fixed 
commands will allow 
learners to predict what 
a program will do.  
 
Note: This lesson 
focuses specifically on 
forwards and backwards 
movement only. This is 
to ensure that learners 
are developing a depth 
of knowledge in the 
concepts surrounding 
programming, as well as 
increasing their ability to 
make the robot move. 
The success criteria 
chosen highlight this 
and ensure that the 
learners’ knowledge 
builds in a suitably 
paced way. 

out their programs in 
the next lesson. In 
the last activity, 
learners will predict 
where given 
programs will move 
the robot. Learners 
will make their 
predictions by 
‘stepping through’ 
the commands and 
matching the 
program steps to 
movements. 

program design, in 
which learners need to 
plan what they want 
their program to achieve 
before they start 
programming. 

Key Content I can explain what a given command will do 
I can act out a given word 
I can combine forwards and backwards commands to make a sequence 
I can combine four direction commands to make sequences 
I can plan a simple program 
I can find more than one solution to a problem 

Second order 
concepts 

 

Similarity and difference: I can identify similarities and differences (making comparisons, finding patterns, noting differences and drawing 
conclusions) 
Cause and consequence: I can understand cause and consequence (inputs and outputs, programming) 
Written and oral expression: I can use written and oral expression (Using computing terminology, using technology to support and improve 
communication, using technology to presenting and interpreting data, digital media) 
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children will know: 
5 Key Questions 



 
Unit of work  

 
 

Programming 
A- Robot 

Algorithms Programming: (interpreting, creating 
and evaluating algorithms, 

programming to accomplish specific 
goals, detecting and correcting errors) 

 

• Understanding of 
instruction in 
sequences 

• How to predict 
outcomes in routes 
from directions 
programmed 

•  

• How the order of 
commands affects 
outcomes 

• How to trace 
programs and 
predict outcomes 

• How to design 
algorithms, test 
them and debug 
them 

Using the symbols provided, what 
will the outcome of the sequence 
be? 
 

Define ‘instructions’. 
 
The BeeBot wants to travel from X 
to Y. Order the instructions given 
correctly.  
 
Amy has programmed this route 
for her BeeBot to get from X  to Y. 

Debug the algorithm and correct it for Amy. 
 

What will happen to the BeeBot if we 
don’t input commands? 

 Suggested 
lessons 

Quick Quiz: 
List two ways 
to stay safe 
on the 
Internet.  
Label the 
desktop 
computer 
components. 
Lesson 1: 
In this lesson, 
pupils will 
follow 
instructions 
given to them 
and give 
instructions to 
others. Pupils 
will consider 
the language 
used to give 
instructions 
and how that 
language 
needs to be 
clear and 
precise. 
Pupils will 

Quick Quiz: 
Label the laptop 
computer.  
Can a computer 
follow unclear 
instructions? 
 
Lesson 2: 
This lesson focuses 
on sequences, and 
guides pupils to 
consider the 
importance of the 
order of instructions 
within a sequence. 
Pupils will create 
several short 
sequences using the 
same commands in 
different orders. They 
will then test these 
sequences to see 
how the different 
orders affect the 
outcome. 
 

Quick Quiz: 
Which directions can the 
BeeBot travel? 
What do we use a 
keyboard for? 
Lesson 3: 
In this lesson, pupils will 
use logical reasoning to 
make predictions. They 
will follow a program 
step by step and identify 
what the outcome will 
be. 

Quick Quiz: 
I press left then right. 
Where will my 
BeeBot go? 
What is a computer 
screen for? 
Lesson 4: 
In this lesson, pupils 
will design, create, 
and test a mat for a 
floor robot. This will 
introduce the idea 
that design in 
programming not 
only includes code 
and algorithms, but 
also artefacts related 
to the project, such 
as artwork and 
audio. 

Quick Quiz: 
Label the symbols from 
the BeeBot.  
Lesson 5: 
In this lesson, pupils will 
design algorithms to 
move their robot around 
the mats that they 
designed in Lesson 4. 
As part of the design 
process, pupils will 
outline what their task is 
by identifying the 
starting and finishing 
points of a route. This 
outlining will ensure that 
pupils clearly 
understand what they 
want their program to 
achieve. 

Quick Quiz: 
Label these digital 
devices. 
Lesson 6: 
In this lesson, pupils will 
take on a larger 
programming task. They 
will break the task into 
chunks and create 
algorithms for each 
chunk. This process is 
known as 
‘decomposition’ and is 
covered further in key 
stage 2. Pupils will also 
find and fix errors in 
their algorithms and 
programs. This is known 
as ‘debugging’. 



 

 

combine 
several 
instructions 
into a 
sequence that 
can then be 
issued to 
another pupil 
to complete. 
Pupils will 
then consider 
this clear and 
precise set of 
instructions in 
relation to an 
algorithm, and 
they will think 
about how 
computers 
can only 
follow clear 
and 
unambiguous 
instructions 

Key Content I can describe a series of instructions as a sequence 
I can explain what happens we change the order of instructions 
I can use logical reasoning to predict the outcome of a program (series of commands) 
I can explain that programming project can have code and artwork 
I can design an algorithm 
I can create and debug a program that I have written 

Second order 
concepts 

Similarity and difference: I can identify similarities and differences (making comparisons, finding patterns, noting differences and drawing 
conclusions) 
Cause and consequence: I can understand cause and consequence (inputs and outputs, programming) 

Written and oral expression: I can use written and oral expression (Using computing terminology, using technology to support and improve 
communication, using technology to presenting and interpreting data, digital media) 
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Spring 1 Key Concepts Prior Learning At the end of this unit 
children will know: 

5 Key Questions 

Unit of 
work  

 
Programmi

ng A – 
Sequencin
g Sounds 

Programming: (interpreting, creating and 
evaluating algorithms, programming to 

accomplish specific goals, detecting and 
correcting errors) 

 

• Programming using 
floor robots and 
ScratchJr.  

• How to build a 
sequence of 
commands 

• How to combine 
commands in a 
program 

• How to order 
commands in a 
program 

• How to create a 
sequence of 
commands to produce 
a given outcome 

What was the purpose of your 
‘Sequencing Sounds’ project? 
 
Define an ‘outcome’ in Scratch.  

 
Identify the attributes of your sprite. 
 

How could you improve your code 
to meet or exceed the 
requirements of the task? 
 
Do all coding blocks work first 
time? 
Use assessment rubric to aid TA 

 Suggested 
lessons 

Quick Quiz: 
What is an ‘input’? 
What is an 
‘output’? 
Lesson 1: 
This lesson 
introduces learners 
to a new 
programming 
environment: 
Scratch. Learners 
will begin by 
comparing Scratch 
to other 
programming 
environments they 
may have 
experienced, 
before familiarising 
themselves with 
the basic layout of 
the screen. 
 

Quick Quiz: 
List two inputs for a 
digital device. 
List two outputs for a 
digital device.  
Lesson 2: 
In this lesson, 
learners will create 
movement for more 
than one sprite. In 
doing this, they will 
design and implement 
their code, and then 
will create code to 
replicate a given 
outcome. Finally, they 
will experiment with 
new motion blocks. 

Quick Quiz:  
What is animation? 
Lesson 3: 
In this lesson, learners 
will be introduced to the 
concept of sequences 
by joining blocks of code 
together. They will also 
learn how event blocks 
can be used to start a 
project in a variety of 
different ways. In doing 
this, they will apply 
principles of design to 
plan and create a 
project. 

Quick Quiz: 
What program are 
we using for 
Sequencing Sounds? 
What do these 
motion blocks mean? 
(give examples of 
Scratch motion 
blocks) 
Lesson 4: 
This lesson explores 
sequences, and how 
they are 
implemented in a 
simple program. 
Learners have the 
opportunity to 
experiment with 
sequences where 
order is and is not 
important. They will 
create their own 
sequences from 
given designs. 

Quick Quiz: 
Label the different 
elements from Scratch 
(provide picture 
examples of sprite, 
motion blocks etc.) 
Lesson 5: 
This lesson develops 
learners’ understanding 
of sequences by giving 
them the opportunity to 
combine motion and 
sounds in one 
sequence. They will also 
learn how to use 
costumes to change the 
appearance of a sprite, 
and backdrops to 
change the appearance 
of the stage. They will 
apply the skills in 
Activity 1 and 2 to 
design and create their 
own project, including 

Quick Quiz: 
Computers are joined 
together to form… 
How are digital devices 
connected to other 
digital devices? 
Lesson 6: 
In this lesson, learners 
will create a musical 
instrument in Scratch. 
They will apply the 
concept of design to 
help develop programs 
and use programming 
blocks — which they 
have been introduced to 
throughout the unit. 
They will learn that code 
can be copied from one 
sprite to another, and 
that projects should be 
tested to see if they 
perform as expected. 



 
sequences, sprites with 
costumes, and multiple 
backdrops. 

Key 
Content 

I can explore a new programming environment 
I can identify that commands have an outcome 
I can explain that a program has a start 
I can recognise that a sequence of command can have an order 
I can change the appearance of my project 
I can create a project from a task description 

Second 
order 

concepts 

Similarity and difference: I can identify similarities and differences (making comparisons, finding patterns, noting differences and drawing conclusions) 
Cause and consequence: I can understand cause and consequence (inputs and outputs, programming) 
Written and oral expression: I can use written and oral expression (Using computing terminology, using technology to support and improve 
communication, using technology to presenting and interpreting data, digital media) 

Spring 2 Key Concepts Prior Learning At the end of this unit 
children will know: 

5 Key Questions 

Unit of 
work 

Data and 
Information 

– 
Branching 
Databases 
CC-Maths 

Data and information: (collecting, 
analysing, evaluating, presenting data and 

information) 
 

• How to present 
information e.g. 
pictograms, bar 
charts, tally charts 

• What a database is and 
how to create one 

• What attributes are and 
how to sort groups of 
objects by using yes/no 
questions 

• How to create physical 
and on-screen 
branching databases 

• What types of data 
should be presented as 
a branching database 

What is the data type you’ve 
explored this term? 
What is an ‘attribute’? 

 
How do we ensure branching 
databases work? 
 
Why are databases useful? 
 

Compare and contrast the 
pictogram and branching database.   

 Suggested 
lessons 

Quick Quiz: 
List two output 
devices on a digital 
device. 
List two input 
devices on a digital 
device.  
Lesson 1:  
During this lesson, 
learners will start 
to explore 
questions with yes 
or no answers, and 

Quick Quiz: 
Provide yes or no 
answer questions 
from a collection of 
object stimulus.  
Lesson 2: 
During this lesson, 
learners will continue 
to develop their 
understanding of 
using questions with 
yes or no answers to 
group collections of 

Quick Quiz: 
List some attributes for 
these groups.  
Lesson 3: 
During this lesson, 
learners will continue to 
develop their 
understanding of 
ordering objects/images 
in a branching database 
structure. They will learn 
how to use an online 
database tool to arrange 

Quick Quiz: 
Provide pictures of 
inputs and outputs. 
Children to identify 
whether inputs or 
outputs.  
Lesson 4: 
During this lesson, 
learners will continue 
to develop their 
understanding of 
how to create a well-
structured database. 

Quick Quiz: 
What are stop-frame 
animations made from? 
Lesson 5: 
During this lesson, 
learners will 
independently create a 
branching database that 
will identify a given 
object. They will 
continue to think about 
the attributes of objects 
to write questions with a 

Quick Quiz: 
What database have we 
been looking at this half 
term? 
What can you add to 
animations to improve 
your created media? 
Lesson 6: 
During this lesson, the 
learners will compare 
two ways of presenting 
information. They will 
demonstrate their ability 



 
how these can be 
used to identify 
and compare 
objects. They will 
create their own 
yes or no 
questions before 
using these to split 
a collection of 
objects into 
groups.   

objects. They will 
learn how to arrange 
objects in a tree 
structure and will 
continue to think 
about which attributes 
the questions are 
related to.  
 

objects into a branching 
database, and will 
create their own 
questions with yes or no 
answers. The learners 
will show that their 
branching database 
works through testing. 
 

They will use 
attributes to create 
questions with yes or 
no answers and 
apply these to given 
objects. The learners 
will be able to explain 
why questions need 
to be in a specific 
order and will 
compare the 
efficiency of different 
branching 
databases. 

yes or no answer, which 
will enable them to 
separate a group of 
objects effectively. The 
learners will then 
arrange the questions 
and objects into a tree 
structure, before using 
their branching 
database to answer 
questions.  
 

to explain what 
information is shown in 
a pictogram and a 
branching database. 
The learners will begin 
to compare the two 
ways of presenting 
information.  
 

Key 
Content 

I can create questions with yes/no answers 

I can identify the object attributes needed to collect relevant data 

I can create a branching database 

I can explain why it is helpful for a database to be well structured 

I can identify objects using a branching database 

I can compare the information shown in a pictogram with a branching database 

Second 
order 

concepts 

Similarity and difference: I can identify similarities and differences (making comparisons, finding patterns, noting differences and drawing 
conclusions) 
Cause and consequence: I can understand cause and consequence (inputs and outputs, programming) 

Written and oral expression: I can use written and oral expression (Using computing terminology, using technology to support and improve 
communication, using technology to presenting and interpreting data, digital media) 

Y4 

Spring 1 Key Concepts Prior Learning At the end of this unit 
children will know: 

5 Key Questions 

Unit of 
work  

 
Programmi

ng A – 
Repetition 
in Shapes 

 

Programming: (interpreting, creating and 
evaluating algorithms, programming to 

accomplish specific goals, detecting and 
correcting errors) 

• Use of floor robots 
• How sequence 

commands in a 
programme 

• How to create 
algorithms  

• How to implement 
those algorithms as 
code 

• How to create 
programs by planning, 
modifying and testing 
commands 

• How to use Logo 

List three of the basic Logo 
commands. 
Define ‘algorithms’ 

Why would you use a repeated 
command to draw a square? 
Why is code easier to work with 
when decomposed? 
 
Why is it important to debug your 
code? 

 
 Suggested 

lessons 
Quick Quiz: Quick Quiz: Quick Quiz: Quick Quiz: Quick Quiz: 

What is an algorithm? 
Quick Quiz: 
What is decomposition? 



 
What is the World 
Wide Web made 
up of? 
List some digital 
devices.  
Lesson 1: 
This lesson will 
introduce pupils to 
programming in 
Logo. Logo is a 
text-based 
programming 
language where 
pupils type 
commands that 
are then drawn on 
screen. Pupils will 
learn the basic 
Logo commands, 
and will use their 
knowledge of them 
to read and write 
code.  
 

Tick whether the 
images are real or 
not. 
How can we stay safe 
online? 
Lesson 2: 
In this lesson, pupils 
will create algorithms 
(a precise set of 
ordered instructions, 
which can be turned 
into code) for their 
initials. They will then 
implement these 
algorithms by writing 
them in Logo 
commands to draw 
the letter. They will 
debug their code by 
finding and fixing any 
errors that they spot. 

Identify devices’ inputs 
and outputs.  
What is a podcast? 
Lesson 3: 
n this lesson, pupils will 
first look at examples of 
patterns in everyday life. 
They will recognise 
where numbers, shapes, 
and symbols are 
repeated, and how 
many times repeats 
occur. They will create 
algorithms for drawing a 
square, using the same 
annotated diagram as in 
Lesson 2. They will use 
this algorithm to 
program a square the 
‘long’ way, and 
recognise the repeated 
pattern within a square. 
Once they know the 
repeated pattern, they 
will use the repeat 
command within Logo to 
program squares the 
‘short’ way. 

List the parts of a 
network that connect 
to each other to form 
the Internet.  
Lesson 4: 
In this lesson, pupils 
will work with count-
controlled loops in a 
range of contexts. 
First, they will think 
about a real-life 
example, then they 
will move on to using 
count-controlled 
loops in regular 2D 
shapes. They will 
trace code to predict 
which shapes will be 
drawn, and they will 
modify existing code 
by changing values 
within the code 
snippet. 

What is ‘debugging’? 
What test-based 
programming language 
are we using this half-
term? 
Lesson 5: 
In this lesson, pupils will 
focus on decomposition. 
They will break down 
everyday tasks into 
smaller parts and think 
about how code 
snippets can be broken 
down to make them 
easier to plan and work 
with. They will learn to 
create, name, and call 
procedures in Logo, 
which are code snippets 
that can be reused in 
their programming. 

List technological 
devices we have in the 
classroom. 
List technological 
devices we have at 
home.  
Lesson 6: 
In the final lesson, pupils 
will apply the skills that 
they have learnt in this 
unit to create a program 
containing a count-
controlled loop. Over the 
course of the lesson, 
they will design 
wrapping paper using 
more than one shape, 
which they will create 
with a program that uses 
count-controlled loops. 
They will begin by 
creating the algorithm, 
either as an annotated 
sketch, or as a sketch 
and algorithm, and then 
implement it as code. 
They will debug their 
work throughout, and 
evaluate their programs 
against the original brief. 

Key 
Content 

I can identify that accuracy in programming is important 
 I can create a program in a text-based language 
 I can explain what ‘repeat’ means 
 I can modify a count-controlled loop to produce a given outcome 
 I can decompose a program into parts 
 I can create a program that uses count-controlled loops to produce a given outcome 

Second 
order 

concepts 

Similarity and difference: I can identify similarities and differences (making comparisons, finding patterns, noting differences and drawing conclusions) 
Cause and consequence: I can understand cause and consequence (inputs and outputs, programming) 
Written and oral expression: I can use written and oral expression (Using computing terminology, using technology to support and improve 
communication, using technology to presenting and interpreting data, digital media) 



 
Spring 2 Key Concepts Prior Learning At the end of this unit 

children will know: 
5 Key Questions 

Unit of 
work 

 
CC-Science 

(WS)  
 

Data and 
Information 

– Data 
Logging 

Data and information: (collecting, 
analysing, evaluating, presenting data and 

information) 
 

• How to present 
information e.g. 
pictograms, bar 
charts, tally charts 

• Human senses 

• How sensors monitor 
the environment 

• What automatic data 
collection is 

• How to use a computer 
programme to sort data 
by one attribute 

• How to present data in 
a table and in a graph 

What is a ‘data logger’? 
 
Define ‘data’. 

 
What input device collects data for 
computers? 
 
What are the benefits of using a data 
logger? What are its downfalls? 

 
How could I use a data logger in 
science? 

 
Use assessment rubric to aid TA 

 Suggested 
lessons 

Quick Quiz: 
What is an 
algorithm? 
What are they 
used for? 
List some of the 
basic Logo 
commands. 
Lesson 1: 
This lesson will set 
the scene for the 
unit of work. Pupils 
will consider what 
data can be 
collected and how 
it is collected. They 
will think about 
data being 
collected over 
time. Pupils will 
also think about 
questions that can 
and can’t be 
answered using 
available data, and 
reflect on the 
importance of 
collecting the right 

Quick Quiz: 
List some data that 
can be collected from 
pupils in the class. 
List input devices. 
Lesson 2: 
This lesson will build 
on the idea of 
collecting data over 
time, and introduce 
the idea of collecting 
data automatically 
using computers. 
Computers can 
capture data from the 
physical world using 
input devices called 
‘sensors’. Sensors 
can be connected to 
data loggers, which 
can collect data while 
not attached to a 
computer. Data 
collected by a data 
logger can be 
downloaded for use 
later. 

Quick Quiz: 
How do computers 
capture data from the 
physical world? 
What did we use last 
lesson to collect data? 
Lesson 3: 
In this lesson, pupils will 
explore how data 
loggers work. Pupils will 
try recording data at set 
moments in time and 
draw parallels with the 
data points that a data 
logger captures at 
regular intervals. Pupils 
will use data loggers 
independently from a 
computer, then they will 
connect the loggers to a 
computer and download 
the data. 

Quick Quiz:  
Input or output? 
(Provide a variety of 
different picture 
prompts) 
Lesson 4: 
In this lesson, pupils 
will open an existing 
data file and use 
software to find out 
key information. The 
data file is a five-hour 
log of hot water 
cooling to room 
temperature.  
 
Note: The logged 
activity can’t be done 
safely in school due 
to the high starting 
temperature. Later in 
the unit, pupils may 
choose to complete a 
warming experiment, 
starting with ice and 
allowing it to warm to 
room temperature. 

Quick Quiz: 
What input devices did 
you use for your 
podcast? 
Lesson 5: 
In this lesson, pupils will 
think about questions 
that can be answered 
using collected data. 
Pupils will choose a 
question to focus on and 
then plan the data 
logging process that 
they need to complete. 
After they have 
completed their plan, 
they will set up the data 
loggers to check that 
their plan will work. This 
setting up is designed to 
ensure that the data 
collection will work, and 
that pupils will have data 
to use in Lesson 6. 

Quick Quiz: 
List three ways to be 
safe on online devices. 
Tick the apps you are 
allowed to have 
accounts on at the ages 
of 8/9. 
Lesson 6: 
In this lesson, pupils will 
access and review the 
data that they have 
collected using a data 
logger. They will then 
use the data collected to 
answer the question that 
they selected in Lesson 
5. Pupils will also reflect 
on the benefits of using 
a data logger. 



 
data to answer 
questions. Later in 
the unit, pupils will 
put into practice 
the ideas that they 
have thought 
about in this 
lesson. 

Key 
Content 

I can explain that data gathered over time can be used to answer questions 
 I can use a digital device to collect data automatically 
 I can explain that a data logger collects ‘data points’ from sensors over time 
 I can use data collected over a long duration to find information 
 I can identify data needed to answer questions 
 I can use collected data to answer questions 

Second 
order 

concepts 

Similarity and difference: I can identify similarities and differences (making comparisons, finding patterns, noting differences and drawing conclusions) 
Cause and consequence: I can understand cause and consequence (inputs and outputs, programming) 
Chronology: I can discuss chronology in computing (changes in technology over time, inventions, future technology) 
Written and oral expression: I can use written and oral expression (Using computing terminology, using technology to support and improve 
communication, using technology to presenting and interpreting data, digital media) 
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Spring 1 Key Concepts Prior Learning At the end of this unit 
children will know: 

5 Key Questions 

Unit of 
work  

 
Programmi

ng A – 
Selection 

in Physical 
Computing 

Programming: (interpreting, creating and 
evaluating algorithms, programming to 

accomplish specific goals, detecting and 
correcting errors) 

• Programming using 
block-based 
construction e.g. 
Scratch 

• Use of floor robots 
and Scratch Jr.  

• Concepts of 
‘sequence’ and 
‘repetition’ 

• The concept of 
selection in 
programming through 
the use of Crumbles 

• How to connect and 
program components 
(including output 
devices)  

• Condition control the 
flow of actions and how 
these can be used in 
algorithms and 
programs through the 
use of an input device  

What is a ‘Crumble’? 
 
Define ‘condition’ in computing. 

 
When do we need to use infinite 
repetition? 
 
Why do you need to use selection 
before writing an algorithm? 

 
Debug the code below: (Provide an 
example of algorithmic code relevant 
to unit for the pupils to debug) 

 
Use assessment rubric to aid TA 

 Suggested 
lessons 

Quick Quiz: 
How are 
computers 
connected 

Quick Quiz; 
What components 
make up a Crumble 
circuit? 

Quick Quiz: 
List some different forms 
of media we can send 
electronically.  
Lesson 3: 

Quick Quiz: 
What is a ‘condition’? 
Which inputs can be 
used as a 
‘condition’? 

Quick Quiz: 
True or false statements 
related to conditions.  
Lesson 5: 

Quick Quiz: 
How can selection be 
used in real-world 
situations? 



 
together to form 
systems? 
Provide some 
programming 
devices/ programs. 
Children to name 
them. 
Lesson 1: 
In this lesson, 
learners will 
become familiar 
with the Crumble 
controller, some of 
its associated 
components, and 
the programming 
environment used 
to control it. They 
will explore how 
the items connect 
together to create 
a complete circuit, 
and how to 
construct 
programs that turn 
an LED on and off 
and set its colour. 
Learners will apply 
their 
understanding of 
repetition by 
identifying how 
their programs can 
be modified to 
make an LED flash 
continuously.  
 

What is the medium 
of video? 
List some effective 
filming techniques.. 
Lesson 2: 
In this lesson, 
learners will develop 
their knowledge of a 
Crumble controller 
further by connecting 
additional devices 
(another Sparkle and 
a motor) to the 
controller, and they 
will construct 
programs to control 
more than one of 
these. They will 
design sequences of 
actions for these 
output devices. They 
will then apply their 
understanding of 
repetition by using 
count-controlled loops 
when implementing 
their design as a 
program 

In this lesson, learners 
will be introduced to 
conditions, and how 
they can be used in 
algorithms and 
programs to control their 
flow. They will identify 
conditions in 
statements, stating if 
they are true or false, 
and learn how they can 
be used to start and 
stop a set of actions. 
Learners will be 
introduced to a Crumble 
switch, and learn how it 
can provide the Crumble 
controller with an input 
that can be used as a 
condition. They will 
explore how to write 
programs that use an 
input as a condition, and 
use this knowledge to 
write a program that 
uses a condition to stop 
a repeating light pattern. 
 

Lesson 4: 
In this lesson, 
learners will develop 
their understanding 
of how the flow of 
actions in algorithms 
and programs can be 
controlled by 
conditions. They will 
be introduced to 
selection, and learn 
to represent 
conditions and 
actions using the ‘if… 
then…’ structure. 
They will apply their 
understanding by 
using selection in an 
algorithm created to 
meet the 
requirements of a 
task. They will 
discover that infinite 
repetition is required 
when programming 
input devices to 
repeatedly check if a 
condition has been 
met 

In this lesson, learners 
will apply their 
understanding of 
microcontrollers, output 
devices, and selection 
when designing a 
project to meet the 
requirements of a given 
task. To ensure their 
understanding, they will 
identify how selection 
might be used in real-
world situations, then 
they will consider how 
they can apply this 
knowledge when 
designing their project. 
They will produce 
detailed drawings to 
show how their model 
will be made and how 
they will connect the 
microcontroller to its 
components. 

How can we be safe 
online? 
Lesson 6: 
In this final lesson of the 
unit, learners will build 
on the designs that they 
developed in Lesson 5 
by creating an algorithm 
to meet the 
requirements of the 
given task. They will 
identify how they are 
going to use selection 
before writing their 
algorithm. They will then 
move into the code level 
to test their algorithm by 
implementing it as a 
program, running it, 
identifying any bugs, 
and returning to the 
algorithm to debug it 
where necessary. 
Finally, to conclude the 
unit, they will evaluate 
their algorithms and 
other areas of their 
designs. 

Key 
Content 

 can control a simple circuit connected to a computer 
I can write a program that includes count-controlled loops 
I can explain that a loop can stop when a condition is met e.g. number of times 
I can conclude that a loop can be used to repeatedly check whether a condition has been met 
I can design a physical project that includes selection 



 
I can create a controllable system that includes selection 

Second 
order 

concepts 

Similarity and difference: I can identify similarities and differences (making comparisons, finding patterns, noting differences and drawing conclusions) 

Cause and consequence: I can understand cause and consequence (inputs and outputs, programming) 

Written and oral expression: I can use written and oral expression (Using computing terminology, using technology to support and improve 
communication, using technology to presenting and interpreting data, digital media) 

Spring 2 Key Concepts Prior Learning At the end of this unit 
children will know: 

5 Key Questions 

Unit of 
work  

Data and 
Information 
– Flat-File 
Databases 

Data and information: (collecting, 
analysing, evaluating, presenting data and 

information) 
 

• Why and how 
information might be 
stored in a database 

• Branching 
databases with 
yes/no questions 

• How tools within a 
database can help 
us to answer 
questions about our 
data 

• A database can help us 
display data visually 

• How real-life databases 
can be used to help us 
solve problems 

• How to create a 
presentation to show 
understanding and 
application of the tools 
used within the unit 

Give an example of a tata set. 
 
Define ‘records’ and ‘fields’. 

 
Why does ‘grouping’ and ‘sorting’ 
benefit data analysis? 
 
What makes a useful chart? 
 

How can flat-file databases support us 
in our future careers? 

 Suggested 
lessons 

Quick Quiz: 
Which components 
make up a 
Crumble circuit? 
What does a 
condition control? 
Lesson 1:  
In the first lesson, 
pupils create a 
paper version of a 
record card 
database. Using a 
card template, they 
create a data set, 
with each pupil 
creating eight to 
ten cards linked to 
a theme, eg 
animals. They 
complete records 
for each of the 
animals in their 
database and then 
physically sort the 

Quick Quiz: 
Computers can be 
connected to form… 
How is information 
transferred over the 
Internet --? 
Lesson 2: 
In this lesson, pupils 
use a computer-
based database to 
examine how data 
can be recorded and 
viewed. They learn 
that a database 
consists of ‘records’, 
and that each record 
contains ‘fields’. In 
addition, they will 
order records in 
different ways and 
compare this 
database to the paper 
database they 
created in lesson 1. 

Quick Quiz: 
What benefits does 
sharing information 
online have? 
What programming 
device did we use last 
half term? 
Lesson 3: 
In this lesson, pupils 
investigate how records 
can be grouped, using 
both the paper record 
cards created in lesson 
1 and a computer based 
database from J2E. 
They use ‘grouping’ and 
‘sorting’ to answer 
questions about the 
data.  
 

Quick Quiz: 
What is the key 
difference between 
grouping and 
sorting? 
Lesson 4: 
In this lesson, pupils 
develop their search 
techniques to answer 
questions about the 
data. They use 
advanced techniques 
to search for more 
than one field, and 
practise doing this 
through both 
unplugged methods 
(without using 
computers), and 
using a computer 
database.   
 

Quick Quiz: What tools 
can be used to select 
specific data? 
How and when is 
selection used in real-
world situations? 
Lesson 5: 
In this lesson, pupils 
consider what makes a 
useful chart, and how 
charts can be used to 
compare data. They 
create charts from their 
data in order to answer 
questions about it.  
 

Quick Quiz: 
What makes a useful 
chart? 
What does ‘unplugged’ 
mean in computing? 
Lesson 6: 
The final lesson requires 
pupils to use a real-life 
database to ask 
questions and find 
answers in the context 
of a flight search based 
on set parameters. They 
take on the role of a 
travel agent and present 
their findings, showing 
how they arrived at their 
chosen options. 
Presentations may be 
given between groups of 
pupils, or by each group 
to the whole class, 
depending on the time 
available.  



 
cards to answer 
questions about 
the data.  
 

 

Key 
Content 

I can use a form to record information 
I can compare paper and computer-based databases 
I can outline how grouping and then sorting data allows us to answer questions  
I can explain that tools can be used to select specific data 
I can explain that computer programs can be used to compare data visually 
I can apply my knowledge of a database to ask and answer real-world questions 

Second 
Order 

Concepts 

Similarity and difference: I can identify similarities and differences (making comparisons, finding patterns, noting differences and drawing conclusions) 
Cause and consequence: I can understand cause and consequence (inputs and outputs, programming) 

Significance: I can discuss significance in computing (significant inventions, significant figures from the world of computing) 

Chronology: I can discuss chronology in computing (changes in technology over time, inventions, future technology) 

Written and oral expression: I can use written and oral expression (Using computing terminology, using technology to support and improve 
communication, using technology to presenting and interpreting data, digital media) 

 

Spring 1 Key Concepts Prior Learning At the end of this unit 
children will know: 

5 Key Questions 

Unit of 
work  

 
Programmi

ng A – 
Variables 
in Games 

Programming: (interpreting, creating and 
evaluating algorithms, programming to 

accomplish specific goals, detecting and 
correcting errors) 

 

• Prior experience of 
programming in 
Scratch 

• Programming 
constructs of 
sequence, repetition 
and selection 

• What variables are and 
related them to real-
world examples of 
values 

• To use variables to 
create a simulation of a 
scoreboard 

What are variables used in? 
 
What is a variable? 

 
How can variables enhance an 
existing game? 
 
What is the importance of naming 
variables? 

 
How can variables be improved? 
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 Suggested 
lessons 

Quick Quiz: 
Websites are 
made up of lots 
of…. 
Webpages 
combined together 
make a… 
List three features 
a website should 
include.  

Quick Quiz: 
Web crawlers help 
search engines by… 
List three search 
engines. 
Lesson 2: 
In this lesson, pupils 
will understand that 
variables are used in 
programs, and that 

Quick Quiz: 
1:1 or one-to-many? 
Lesson 3: 
In this lesson, pupils will 
apply the concept of 
variables to enhance an 
existing game in 
Scratch. They will 
predict the outcome of 
changing the same 

Quick Quiz: 
List 5 ways of 
communication on 
the internet.  
Lesson 4: 
This lesson focuses 
on the design 
elements of 
programming. For 
the majority of the 

Quick Quiz: 
How can we ensure we 
are safe online? 
Lesson 5: 
In this lesson, pupils will 
implement the 
algorithms that they 
created in Lesson 4 as 
code. In doing this, they 
will identify variables in 

Quick Quiz: 
What are the different 
types of media used on 
web pages? 
Lesson 6: 
This lesson gives pupils 
the opportunity to build 
on the project that they 
created in Lesson 5. As 
the lesson develops, the 



 
Lesson 1: 
In this lesson, 
pupils will be 
introduced to 
variables. Pupils 
will see examples 
of real-world 
variables (score 
and time in a 
football match), 
then they will 
explore them in a 
Scratch project. 
Pupils will then 
design and make 
their own project 
including variables. 
Finally, pupils will 
identify that 
variables are 
named and can be 
letters (strings) as 
well as numbers. 
 

they can hold a single 
value at a time. Pupils 
will complete an 
unplugged task that 
will demonstrate the 
process of changing 
variables. Next, they 
will explore why it is 
important to name 
variables, then they 
will apply their 
learning in a Scratch 
project in which they 
will make, name, and 
update variables. 

change score block in 
different parts of a 
program, then they will 
test their predictions in 
Scratch. They will also 
experiment with using 
different values in 
variables, and with using 
a variable elsewhere in 
a program. Finally, they 
will add comments to 
their project, explaining 
how they have met the 
objectives of the lesson. 

tasks, pupils will be 
working at the 
algorithmic level of 
abstraction. Pupils 
will first design the 
sprites and 
backgrounds for their 
project, then they will 
design their 
algorithms to create 
their program flow. 

an unfamiliar project and 
learn the importance of 
naming variables. They 
will also have the 
opportunity to add 
another variable to 
enhance their project.  

scaffolding is gradually 
removed, so that the last 
main activity is without 
constraints. Finally, 
pupils will evaluate each 
other’s projects, 
identifying features that 
they like, and features 
that could be improved 
further. 

Key 
Content 

I can define a ‘variable’ as something that is changeable 
 I can explain why a variable is used in a program 
 I can choose how to improve a game using variables 
 I can design a project that builds on a given example 
 I can use my design to create a project 
 I can evaluate my project 

Second 
order 

concepts 

Similarity and difference: I can identify similarities and differences (making comparisons, finding patterns, noting differences and drawing 
conclusions) 
Cause and consequence: I can understand cause and consequence (inputs and outputs, programming) 
Written and oral expression: I can use written and oral expression (Using computing terminology, using technology to support and improve 
communication, using technology to presenting and interpreting data, digital media) 

Spring 2 Key Concepts Prior Learning At the end of this unit 
children will know: 

3 Key Question 



 
Unit of 
work 

 
CC-Maths 
Data and 

Information 
- 

Spreadshe
ets 

Data and information: (collecting, 
analysing, evaluating, presenting data and 

information) 
 

• Knowledge and 
understanding of 
data 

• How to organise data 
into columns and rows 
to create a data set 

• The importance of 
formatting data to 
support calculations 

• How to use formulas to 
produce calculated 
data 

• How to create graphs 
and charts from their 
spreadsheets 

What does a spreadsheet allow users to do? 
Define ‘data set’. 
Why is the type of data in a cell 
important? 
In your opinion, why is organising data 
important? 
 

Explain what these cells are being 
asked to formulate.  

 Suggested 
lessons 

Quick Quiz: 
True or false 
questions related 
to webpages.  
Lesson 1: 
During this lesson 
learners will 
understand that a 
spreadsheet is a 
computer 
application which 
allows users to 
organise, analyse, 
and store data in a 
table. They will 
begin to realise the 
importance of data 
headings. 
Learners will 
answer questions 
about a 
spreadsheet, and 
then create their 
own questions that 
can be answered 
using a given set 
of data. 

Quick Quiz: 
What are variables 
used in? 
What does a 
spreadsheet do? 
Lesson 2: 
During this lesson 
learners will be taught 
that objects can be 
described using data. 
They will build a data 
set (a collection of 
related data that can 
be manipulated using 
a computer) within a 
spreadsheet 
application, and apply 
appropriate number 
formats to cells. 

Quick Quiz: 
Label the features of a 
spreadsheet.  
Lesson 3: 
During this lesson 
learners will begin to 
use formulas to produce 
calculated data. They 
will understand that the 
type of data in a cell is 
important (e.g. numbers 
can be used in 
calculations whereas 
words cannot). Learners 
will create formulas to 
use in their spreadsheet 
using cell references 
and identify that 
changing inputs will 
change the output of the 
calculation. 
 

Quick Quiz: 
CopyRIGHT or 
copyWRONG? 
Lesson 4: 
During this lesson 
learners will 
recognise that data 
can be calculated 
using different 
operations: 
multiplication, 
subtraction, division, 
and addition. They 
will use these 
operations to create 
formulas in a 
spreadsheet. 
Learners will then 
begin to understand 
the importance of 
creating formulas 
that include a range 
of cells and the 
advantage of 
duplicating in order 
to apply formulas to 
multiple cells. 
 

Quick Quiz: 
Which communication 
method suits the 
purpose? 
Lesson 5: 
During this lesson 
learners will plan and 
calculate the cost of an 
event using a 
spreadsheet. They will 
use a predefined list to 
choose what they would 
like to include in their 
event, and use their 
spreadsheet to answer 
questions on the data 
they have selected. 
Learners will be 
reminded of the 
importance of organising 
data and will then create 
a spreadsheet using 
formulas to work out 
costs for their event. 
 

Quick Quiz: 
Which operation are the 
cells formulating?  
Lesson 6: 
During this lesson 
learners will acquire the 
skills to create charts in 
Google Sheets. They 
will evaluate results 
based on questions 
asked using the chart 
that they have created. 
Finally, learners will 
outline their 
understanding that there 
are different software 
tools available within 
spreadsheet 
applications to present 
data. 

 Key 
Content 

I can identify questions which can be answered using data 
 I can explain that objects can be described using data 
I can explain that formulas can be used to produce calculated data 



 

 

I can apply formulas to data, including duplicating 
 I can create a spreadsheet to plan an event 
 I can choose suitable ways to present data 

Second 
order 

concepts 

Similarity and difference: I can identify similarities and differences (making comparisons, finding patterns, noting differences and drawing conclusions) 

Cause and consequence: I can understand cause and consequence (inputs and outputs, programming) 

Significance: I can discuss significance in computing (significant inventions, significant figures from the world of computing) 

Chronology: I can discuss chronology in computing (changes in technology over time, inventions, future technology) 

Written and oral expression: I can use written and oral expression (Using computing terminology, using technology to support and improve 
communication, using technology to presenting and interpreting data, digital media) 


