Computing:  Introduction to Python
Year 6- Autumn 2- Computing
 

By the end of this unit, children will demonstrate independently...
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Description automatically generated]· Iterate ideas, testing and changing throughout the lesson and explain what their program does.
· Use nested loops in their designs, explaining why they need two repeats.
· Alter the house drawing using Python commands; use comments to show a level of understanding around what their code does.
· Use loops in Python and explain what the parts of a loop do.
· Recognise that computers can choose random numbers; decompose the program into an algorithm and modify a program to personalise it.

Essential Knowledge
 
 
 

Introduction to Python
Vocabulary
 



Children will enhance their coding skills by: decomposing a program into an algorithm; writing increasingly complex algorithms for a purpose; debugging quickly and effectively to make a program more efficient; remixing existing code to explore a problem; using and adapting nested loops; programming using the language Python; changing a program to personalise it; evaluating code to understand its purpose; using logical thinking to explore software independently; iterating ideas and testing continuously.

Algorithm, code, command, design, import, indentation, input, instructions, loop, output, patterns, random, remix, repeat, shape










	Learning Links

	









Autumn 2
	Key Objectives:
· To explore unfamiliar software 
· To create nested loops by inputting instructions
· To create and understand Python instructions
· To write a set of instructions using Python and to follow them
· To write and follow an algorithm 
· To decompose a program 
	Session One
Focus:  
To tinker with a new piece of software
Success Criteria:
I can predict what I think something new will do.
I can explore something independently.
I can explain what I found.
Before starting this unit, you might want to check that children can recall:
· An algorithm is when instructions are put in an exact order.
· Decomposition means breaking a problem into manageable chunks and can be used to create a program for a specific purpose.
· Using loops to repeat something in a program can make coding simpler and more effective.
Display slide 1 of the Presentation: Tinkering with Logo and hand out devices with internet access (one between two). Explain that the children will be learning to use the speed and precision of a computer to create complicated artistic patterns with only a few simple lines of code.
Inform them that they will start using a programming language called Logo, which was invented to help children learn to code. Explain that in later lessons, they will use the language Python, which is what Instagram was built using and is still used by businesses worldwide.
Show slide 2 and explain that Logo does not understand the words forward and backward so they will need to learn the commands it knows. Ask the children what the commands stand for (forward, backward, right and left).
Using slide 3, discuss that computers do not measure in centimetres but in pixels. The children may be familiar with this from Scratch as the ‘move’ block also takes values which move in pixels.
Display slide 4 and model writing fd 10 and fd 100 using Logo so the children can see the difference. Some Logo programming environments run the code a line at a time, so every time an instruction is written, the program ‘runs’ it. This is unlike other languages where several instructions can be written before instructing the program to run (check this on your version). If you are using the link: Turtle Academy, then several lines of code can be written before pressing the ‘run’ button.
Challenge the children to draw a square using just the four commands. If they need to, they can also use the command ‘cs,’ which clears the screen.
Share what the children’s code might look like using slide 5. Show slide 6 and ask the children to experiment with drawing other shapes. Revise angles in regular and irregular polygons to allow the children to conclude that 360 divided by the number of sides will give them the angle they need if they want all the angles equal.
Stop the class during their tinkering if the children have problems where the code will not run due to spacing issues. Explain that if their code says ‘fd100’ instead of ‘fd 100’, the programme will not understand.
Use slide 7 to introduce the ‘repeat’ command. Be aware that a few Logo environments use ‘rpt’ instead of ‘repeat’, so check this in whatever the children are using.
Display slide 8 and explain that the children can use the repeat option to create various fascinating designs. Challenge them to create interesting patterns using their tinkering skills and the images and code on the slide as inspiration.
Invite some children to share the code and designs they created. Draw attention to those who have used a loop and discuss its role in repeating aspects of the design. Video for evidence.
Explain that a beautiful design can be created by repeating a simple shape and then turning it.



	Session Two

Focus:
To understand nested loops

Success Criteria:
I can explain what a loop is.
I can understand why we use loops.
I can explain how a nested loop works.

Display slide 1 of the Presentation: Nested loops and ask the children to look at the code repeat 4 [fd 100 rt 90] and explain what it does.
Use slide 2 to explain that it draws a square. Run the code in Logo so that the children can see it.
Show slide 3 and ask the children the easiest way to draw ten squares. Display slide 4 to show the code repeat 10[repeat 4[fd 100 rt 90]]. Run the code in Logo to show the children what happens. It should look similar to the image below (the small triangle is the turtle in this version of Logo).
Show slide 5 and ask the children what happened. Explain that all the squares were drawn in the same place so the program drew around that same outline ten times. Ask the children how this could be fixed.
Display slide 6 and explain that when a square has been drawn, the program needs to be told to turn before it starts drawing the next one.
Show slide 7 and ask the children why the program would turn 36 degrees after each square if it drew ten squares. Explain that to complete a circle, it needs to turn 360 degrees in total.
Run the code repeat 10[repeat 4[fd 100 rt 90] rt 36] in Logo to see it in action. Copy the same code but swap the numbers 10 and 36 around, repeat 36[repeat 4[fd 100 rt 90] rt 10], to see the difference in shape. Ask the children if they can explain the difference. (For example, there are now more squares and, therefore, more lines in the drawing.)
Ask the children to spend the rest of the lesson exploring repeating patterns with nested loops. Display slide 8 as a reminder of the commands the children can use and to provide the internal angles for basic regular shapes.
Challenge the children to create interesting designs, encouraging them to ‘print screen’ or screenshot any of their favourite designs to share later with the class.
Photos for evidence.




	Session Three

Focus:
To understand Python instructions 

Success Criteria:
I can decompose a picture.
I can ‘remix’ a project by tinkering.
I can choose Python commands for a purpose.
Explain to children that they will be working with Python, a real programming language used to build many websites, including YouTube and Google.
Display slide 1 of the Presentation: Using Python to show the children the code. Explain that:
· The green text after the hash symbol is called a ‘comment’ in Python. (It is text that does not run as code. It is useful information for someone else looking at the code or as a reminder when viewing the code at a later date.)
· The children will use the comments in this code to explain what each bit does.
· The first line of the code, ‘import turtle’, allows Pthyon to import the turtle library and all the turtle commands to be made available. (Libraries usually have to be imported before writing code in Python as this allows it to run pre-written code. In this case, it allows Python to use the turtle commands within the script. Without libraries, users would need to write hundreds of lines of code to complete simple tasks.)
· The second line creates a ‘variable‘ called ‘tina’. (Anything could be put there as the title of the variable but using the word ‘tina’ later in the code will help run the turtle. Turtle() command.)
· The next line creates a ‘function’, which sets the start position of the turtle. (The ‘setx’ and ‘sety’ within the code refer to x and y coordinates.)
· The following line runs the function that has been defined and a clear command.
· The last line sets the turtle ‘pen’ down, ready to start creating.
Activity one
Hand out or share the Resource: Python Turtle commands for a house: part 1 (one between two). Ask the children to open the link: Trinket base code and to either copy or type the code from the Resource: Turtle commands for a house: part 1 to see what it produces. Discuss any findings from the code.
Ask the children to remix the code to produce alterations to the house.
Activity two
Hand out or share the Resource: Python Turtle commands for a house: part 2 (one between two). Ask the children to copy or write the code into the link: Trinket base code to see what it produces. Discuss the similarities or differences the children notice from part 1 or 2. 
Ask children to remix their own versions of the code to make alterations to the house.




	Session Four

Focus:

To use loops when programming

Success Criteria:
I can explain what a loop is.
I can suggest an appropriate place to use a loop.
I can use the syntax for a loop.
Display slide 1 of Presentation: Islamic art, arrange the children in pairs and hand out a whiteboard and pen (one between two). Explain that the children will see images of Islamic art and ask them to list the similarities between the different images.
Show slides 2–7 or hand out the Activity: Islamic art examples (one set per table). Allow the children to observe and list the features (e.g. symmetrical, geometric shapes and repeating patterns).
Take feedback on what shapes, patterns and colours they identified. List the features of Islamic art on the board.
Explain that the children will be programming Islamic art, which features many repeating patterns. They will use the shapes and colours that they recognised from the images they looked at earlier.
Handout the Resource: repeated circled design code sheet to the children and share the link: Trinket -  Repeated circle design program. Show slide 7 and ask the children to input it into Trinket to create their own tinkered version of the repeated circles.
Screen grab and print for evidence. 


	Session Five

Focus:

To understand the use of random numbers.
Success Criteria:
I can identify the need for random numbers.
I can decompose a program.
I can write an algorithm.
Recap vocab in context:
Definitions
· A set of instructions written in a programming language to tell a computer what to do – code.
· Used in programming (e.g. Python) to define a block of code – indentation.
· To give an order or instruction to a computer to complete a particular task – command.
· A repeated sequence of instructions – loop.
· A geometric figure (e.g. a square, triangle or rectangle) – shape.
· A piece of code that is written more than once – repeat.
· Information sent to a computer by an input device such as a keyboard or mouse for processing – input.
· To pull another file into software to place, edit and manipulate – import.
· A loop within a loop – nested loop.
Using the snippet of code on Slide 1, explain to the children that they will write a written algorithm on their whiteboard. Inform them that this will be in their own words and not in Python, to describe what Tina the turtle has been asked to do.
Arrange the children in pairs and hand out a whiteboard and pen (one each). Ask them to try drawing their algorithm on the second whiteboard to check if it works.
Ask a volunteer to share their algorithm and model following their instructions on the board or flipchart. The children may miss the ‘pen up’ and ‘pen down’ instructions. Model following their algorithm exactly by drawing the rectangle as instructed and when told to move to the next random place, keep the pen on the board and draw that line.
Display slide 2 to show an example of the completed written algorithm and discuss it as a class.
Hand out the devices (one between two) and ask the children to navigate to the link Trinket - Piet Mondrian (see Teacher knowledge). Inform them that they will remix the code.
Go through the challenges on slides 3-5 allowing time for each one to be completed one at a time.
Children complete the following activities:
Challenge one
· The turtle library has colours pre-loaded so they will need to change the colours in line 18. Draw attention to what happens if you spell the colour wrong.
· Change the number of squares by changing the number in line 20. Encourage them to experiment themselves to work this out.
Challenge two
· The size of each rectangle is decided in line 32, where two random numbers are used. Ask the children to change the number range (e.g. make them bigger or smaller) to create different-sized rectangles.
· The colour of the rectangles is controlled in line 27 by this line: if i % 3 (the percentage symbol means divide). This means only some rectangles get coloured and most are white. Ask the children to change the number 3 to a bigger number (e.g. 4 or 5). Explain that when we divide i by a bigger number, more values have remainders, so more rectangles will be white. For example, i % 4 means only 1 in 4 rectangles will be coloured and the rest will be white.
Challenge three
· The function from line 6 to line 11 draws the rectangle. To change the shape to a triangle, change it to:
· def triangle(triWidth): #
· for i in range(3):
· tina.forward(triWidth)
· tina.right(120)
· and change line 32 to:
· triangle(random.randint(30,70))
Photo montage for evidence.  Children to write summary of their understanding by annotating evidence.
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# Times tables in Python

input =10

# Iterate 10 times from i = 1to 10
foriin range (1, 11) :
W print (input, °X’, i, ‘=", input *)




