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Example teaching and learning unit: 10.3 Program the game
Example teaching and learning unit: 10.3 Program the game
Digital Technologies, Levels 9 and 10
Use this teaching and learning unit template to plan a teaching and learning unit for a specific curriculum area or multiple disciplines. 
Hint: Use your completed curriculum area map(s) and your completed curriculum area plan to help populate this teaching and learning unit.
Overview
	Description of the teaching and learning unit
	Cohort considerations (in relation to this teaching and learning unit)

	This unit covers:
using different control structures to compare a user’s input with a stored hidden value and producing meaningful output
creating data structures and comparing each element of a data structure or string with the values of elements in a hidden data structure or string
using object-oriented programming to assign and update proprieties of players
testing and debugging programs.
Duration
Weeks: 6
Lessons: This unit is planned to span 6 weeks in a school that offers 4 Í 60-minute lessons a week. Anticipating disruption to the program, the cognitive demand on students and the likelihood that some of the lessons may be double periods, the unit presented here includes 3 Í 60-minute lessons a week. The extra time could be used for extra programming practice, catching up on missed lessons and reviewing concepts students are struggling with. 
The unit models the core knowledge and concepts involved in programming. Teachers would need to expand on these concepts to create resolved lesson plans within an instructional model. Pseudocode and the Python programming language are used to demonstrate concepts. This is not meant to be prescriptive. Other modelling techniques and object-oriented programming languages could be used.
	This unit involves students creating a working computing program in an object-oriented programming language. This may be the first time that many students have attempted to create a program. Students will be introduced to 2 new concepts: data structures and object-oriented programming. 
The early stages of the lesson sequence will review and reinforce programming skills that students should have been exposed to in Levels 7 and 8 Digital Technologies.
Teachers can use a learning management system (LMS) to present learning activities to students. 
Students who require support with the programming tasks should have the tasks scaffolded to produce a working program using developing programming skills. 



[bookmark: _Hlk147485956]Continuum of learning – Victorian Curriculum F–10 links
Achievement standards
	Levels 7 and 8 (band before focus)
	Levels 9 and 10 (focus band)
	VCE (level after focus)

	They implement algorithms and debug programs using a general-purpose programming language.
	They implement algorithms and debug programs using an object-oriented programming language.
	


Content descriptions
	Levels 7 and 8 (band before focus)
	Levels 9 and 10 (focus band)
	VCE (level after focus)

	Creating Digital Solutions

	implement, modify and debug programs involving control structures and functions in a general-purpose programming language
VC2TDI8C04
	implement, modify and debug modular programs, applying selected algorithms and data structures, including in an object-oriented programming language
VC2TDI10C04
	


Essential questions
	Essential questions to foster inquiry, understanding and transfer of learning

	How is a computer program different to an algorithm?
What is a data structure and how is it organised?
How can we access and iterate through a data structure?
What are the features of object-oriented programming?
How do you create a class that holds a player’s properties?
How do you use a method to check a guess and update a player’s score?
How do you create a modular program?
How do you test and debug a program?


Assessment and learning sequence details
	Assessment task(s) and type(s)
	Linked achievement standard(s)
	Moderation 

	Summative assessment: 
Folio – Students submit working program files that demonstrate their ability to implement algorithms. 
	They implement algorithms and debug programs using an object-oriented programming language.
	These tasks could be moderated across classes by using either a teacher-generated rubric with assessment criteria, alongside the comparison of student work samples, or by using a marking scheme and cross-marking of selected samples within specified mark ranges. The moderation process should involve confirming that scores are applied consistently across classes and ensuring that student work is accurately ranked relative to the achievement standard.

	Summative assessment: 
Folio – Students submit evidence of testing and debugging the key features of their program.
	They implement algorithms and debug programs using an object-oriented programming language.
	



	Week
	Lesson
	Learning goal (e.g. learning intention and success criteria)
	Lesson elements 
	Scaffold towards and/or extend
	Assessment
	Resources

	1
	1
	Learning intention:
We will learn the key features of an Integrated Development Environment (IDE) and implement a basic algorithm to produce a solution.
Success criteria: 
I can understand the expectations of the unit and complete the programming skills matrix.
I can use a programming language in an IDE to create a simple program to produce a solution. 
I can understand and implement simple algorithms in a computer program.
	Lesson focus
The focus of this lesson is console operation.
This lesson involves outlining the unit of work and the assessment task. Students will be given a self-reflection table to assess their programming skills (see ‘Appendix 1’).
Explicit teaching
The teacher will introduce a suitable Integrated Development Environment (IDE) and programming language that is accessible to students and outline its features, such as:
text editing/keyword highlighting
automatic formatting
syntax checking
output environment.

Activity
Students will implement a simple algorithm that displays text to the monitor by typing in variations on a simple instruction.
While using the programming environment, students could be encouraged to ask the following questions:
Why is it doing this?
What should this be doing? 
Hello World algorithm
START
          Display “Hello World”
END 
	Vary practice
In this lesson, students will need plenty of time for trial and error. 
Students who are new to programming will require teacher or student assistance using the programming environment. 
Students with some experience should be encouraged to find faults and experiment with different phrases or displaying numbers (integers) instead of text. 
More confident students could be encouraged to display phrases with letters and numbers, or declare and display variables. 
	Formative
Move around the classroom and observe how confident students are with this introductory task. 
At the end of the lesson students should be updating their programming skills self-reflection table. This chart should be uploaded to the school’s learning management system (LMS) to allow students to constantly review and update.
	ADA Computer Science, Features of an IDE

Programming skills self-reflection (see ‘Appendix 1’)

	1
	2
	Learning intentions:
We will learn that data can be stored in variables and be reused in a program.
We will learn that variables have different data types and learn the features of the 4 most used data types.
We will learn how to get input from a user and assign that input to a variable.

Success criteria: 
I can assign data to a variable, logically name a variable and display the variable’s value to a monitor.
I understand and recognise different data types and use them in a program.
I can create a program that requests input from a user and assigns that value to a variable and then displays the value to a monitor.
	Lesson focus
This lesson involves assigning data to variables. The teacher will explain that variables commonly have 4 different data types. 
	Type
	Use
	Example

	String
	Text
	“Ali”

	Integer
	Whole numbers
	5

	Floating-point
	Numbers with decimals
	5.5

	Boolean
	True or False
	True


Activity
Students will practice creating and assigning values to variables. Below are algorithms that could be implemented in a computer program. 
Algorithm assigning and displaying variables
START
      name ← “Ali”
      age ← 15
     Display “Hi”, name
     Display age, “years old”
END

Algorithm assigning an input to a variable
START
      name ← input
      Display “Hi”, name
END

Reflection
At the end of the lesson, students review and update their programming skills self-reflection table.
	Vary practice
Some students will struggle with the new terminology and understanding the difference between data types. They could be given extended categorisation exercises. 
When programming, some students could struggle displaying a message that contains a variable and a string. Those students should focus on assigning and displaying variables first. 
More confident students could be encouraged to assign and display multiple variables, including Boolean variables, in the one message.
	Check understanding
Can students define key terms and correctly identify different data types? 
Can they demonstrate their knowledge by correctly assigning variables that hold different data types?
Can they display variables in a programming environment? 
	

	1
	3
	Learning intentions:
We will learn how to create a repeating pattern (iteration) in a program.
We will learn the features and uses of a FOR loop.
We will learn the features and uses of a WHILE loop.
Success criteria: 
I can create a program that uses a FOR loop to perform a task.
I can create a program that uses a WHILE loop to perform a task
	Lesson focus
The focus of this lesson is iteration.
This lesson involves students understanding and being able to implement a program using 2 common types of iteration: FOR loops and WHILE loops. 
Explicit teaching
FOR loops are used when a programmer wants a section of a program to repeat a set number of times. FOR loops contain a local variable that is incremented on each repetition of the loop. When the local variable reaches the limit of the range or condition the program stops repeating. 

	Python FOR loop
for i in range(10):
print(i)
	Pseudocode FOR loop
FOR i From 0 to 10 DO
      Display i
END FOR


WHILE loops will continue to repeat while a condition remains true. 
Python WHILE loop
quit = “n”
while quit == “n”:
quit = input(“Do you want to quit (y/n)?”)
print(“Game over”)

Reflection
At the end of the lesson, students should review and update their programming skills self-reflection table.
	Vary practice
Some students will struggle with the syntax of a FOR loop and will require extra assistance.
Other students should be given a range of exercises, including counting backwards and forwards with different increments. 
Confident students could experiment using BREAK and CONTINUE, or iterate through a simple array.
A range of exercises could be developed for WHILE loops. Confident students could use the operators OR, AND and NOT in conditions. 
Consider modelling this WHILE loop in pseudocode:
START
quit ← “n”
WHILE quit == “n” DO
Display “Time to quit (y/n)?”
quit ← input
END WHILE
      Display “Game Over
END
	Check understanding
Do students understand the difference between FOR and WHILE loops?
Do students understand the role of the incrementing local variable in a FOR loop?
Application
Can students create a condition in a WHILE loop?
Give and review simple FOR and WHILE loop programming exercises. 
	Using the BREAK statement to break out of a loop:
W3 Schools, Python WHILE loops

Using AND, NOT and OR: 
W3 Schools, Python conditions


	

2
	4
	Learning intentions:
We will learn that programs can take a different path depending on the value of a variable. This process is called branching or selection.
We will learn how to create an IF statement that compares a variable to a known value.
We will learn how to create an IF … ELSE statement that compares 2 variables.
Success criteria: 
I can predict the path and output of a program by examining the branching statement and value of a variable.
I can create a program that uses an IF statement correctly.
I can create a program that uses an IF … ELSE statement correctly.
	Lesson focus
The focus of this lesson is selection and branching.
This lesson involves students understanding and implementing branching in a computer program.


Explicit teaching
Programs can contain special statements (blocks of code) that contain a condition. If the condition is met, the program will execute the code in that statement.
IF statement
	Basic syntax
START
IF (condition) THEN
Do something
END IF
END
	Example
START
age ← 16
IF age < 17 THEN
Display “Too young to drive”
END IF
END


In many situations, programmers will want the program to perform a task if a condition is met but also perform a different task if the condition is not met. In this scenario an IF … ELSE statement is used.
IF … ELSE statement 
	Basic syntax
START
IF (condition) THEN
Do something

ELSE 
Do another thing
END IF
END
	Python example
age = 16
if age >= 18:
print(“Get car licence”)
else:
print(“Too young to drive”)



Reflection
At the end of the lesson, students should review and update their programming skills self-reflection table.
	Vary practice
Students should be given a range of branching activities. 
Some students will struggle with either the concept or the syntax. They should focus on implementing an IF statement before tackling an ELSE statement.
Other students should be encouraged to create IF … ELSE IF … ELSE statements using different conditions, including AND, OR and NOT. 
More advanced students should experiment using nesting of a branching statement within a loop and asking for user input to exit the loop. 
	Check understanding
Do students understand the syntax of a basic IF statement?
Can students create a condition in an IF statement?
Can students create a functioning IF … ELSE statement?
Can students create a functioning IF … ELSE IF … ELSE statement?
Can students include logical operators, such as AND, OR and NOT, in a condition? 
Application
Give and review programming exercises that contain a range of simple to more complex branching tasks.
	IF … ELSE and using logical operators AND, OR and NOT in Python:
W3 Schools, Python conditions

	2
	5
	Learning intentions:
We will learn the purpose of comments in a computer program.
We will learn how to create a game loop that uses iteration, user input and branching.
Success criteria: 
I can write comments in code that explain what the code is doing. 
I can write code following the instructions of comments.
Following the teacher’s instruction, I can create a basic game loop.
	Lesson focus
The focus of this lesson is comments or internal documentation.
This lesson involves students understanding the importance of comments (internal documentation) in programming. They should be able to annotate simple programming instructions with meaningful comments and write programs following the instructions or comments.
Worked Python example
	Writing comments
#
name = input()
#
print(name)
	Coding comments
# set a variable “score” to 0

# add 2 to score

# display score


The basic logic of a game loop can be modelled now. Students will add detail to this basic program throughout the unit. 
START
Display “Game rules are…”
player1 ← input
score ← 0

// Outer game loop.
quit ← “n”
WHILE quit == “n” DO
// Individual game loop will go here.
Display “Do you want to quit (y/n)?”
quit ← input
END WHILE
Display score
Display “Game Over”
END

Reflection
At the end of the lesson, students should review and update their programming skills self-reflection table.
	Advanced students
Create multiline comments in a program. Turn an algorithm into a series of meaningful comments in program.
Game loop advanced students
Extend the game loop by incrementing the score if a user guesses a stored integer correctly.
	Check understanding
Do students understand the difference between a line of code and a comment? 
Do students understand the basic logic of a game loop?
Application
Can students create single and multiline comments?
Can students annotate existing code with an appropriate comment?
Can students create an appropriate line of code under a comment?
With teacher assistance, can students create a basic game loop?
	W3 Schools, Python comments

W3 Schools, C++ comments

	2
	6
	Learning intentions:
We will learn how to create a basic procedure in a program.
We will learn how to create a basic function in a program that accepts a value and returns a value.
Success criteria: 
I can create a program that uses a basic procedure to perform a task.
I can create a program that uses a function that accepts a value and returns a value.
	Lesson focus
This lesson involves students understanding and creating functions in a program. It is important to know the difference between a procedure and a function. 
Explicit teaching
A procedure is a block of code that, when called, performs instructions. Procedures can produce an output, but they do not return a result. 
	START
// Define procedure.
FUNCTION addNumbers( ) DO
Display 5 + 6
END FUNCTION
// Call procedure.
addNumbers( )
END


Functions can accept values, perform calculations or tasks, and, importantly, return a result. 
	START
// Define function.
FUNCTION addNumbers(x, y) DO
total ← x + y
return total
END FUNCTION
// Call function.
result ← addNumbers(5,6)
Display result
END



	Advanced students
Students can focus on more demanding argument definitions in Python, such as *args and keyword. 
Model and expand on this basic Python code for creating and defining a function:
Python example
#Define the adding function
def addNumbers(x, y):
total = x + y
return total
#Call the function, assign return value
# to variable “result” 
result = addNumbers(5,6)
print(result)
	Mini assessment
By the end of this week, students should be able to create a program at Levels 7 and 8. Content description in Creating Digital Solutions strand: 
implement, modify and debug programs involving control structures and functions in a general-purpose programming language
VC2TDI8C04
A student could be asked to create a program that holds a secret word or number. A user of the game will be given 8 chances to guess the stored variable. A function will be used to check each guess. On a correct guess, the player’s score will be incremented.
	W3 Schools, Python functions 

VCAA, Digital Technologies, Creating Digital Solutions, VC2TDI8C04


	3
	7
	Learning intentions:
We will learn what data structures are and how arrays are organised.
We will learn how to create different types of arrays.



Success criteria: 
I can demonstrate my understanding of the features of a basic array.
I can create and display an array of strings.
I can create and display an array of integers.
	Lesson focus
The focus of this lesson is data structures.
This lesson involves students understanding a simple data structure, such as an array, and creating arrays in a program. 
Arrays can store more than one value, usually of the same data type. 
Python example
# variable, only one value
name = “Ali”
# array, many values of the same data type
names = [“Ali”, “Baha”, “Fatima”, “Peter”]

Features of an array include:
different values in an array are called elements
elements are separated by commas
each element has an index position
[image: A diagram of an array]the first index position starts at zero.
Python example
scores = [1,3,5,7,9] # an array of integers
cities = [“Melbourne”, “Perth”, “Hobart”] # an array of strings
print(scores)
print(cities)

Reflection
At the end of the lesson, students should review and update their programming skills self-reflection table. 
	Advanced students 
Students can use the append method to create or add items to an array.
	Check understanding
Do students understand the structure and features of an array? 
Application
Can students create an array that stores strings?
Can students create an array that stores integers?
Can students display the contents of an array?
	Geeks for Geeks, Getting started with array data structure

	
3
	8
	Learning intentions:
We will learn how to access different values of an array using index position.
We will learn how to change the individual values of an array using index position.
We will learn how to iterate through an array.
Success criteria: 
I can create a program that accesses and displays different elements in an array.
I can create a program that changes the values of elements in an array.
I can iterate through an array and display individual elements. 
	Lesson focus
The focus of this lesson is arrays.
This lesson involves students understanding how to access an element in an array by using its index position. Students will learn how to change the value of an element in an array and iterate through an array. 
Accessing elements in an array:
# create an array of names
names = [“Ali”, “Baha”, “Fatima”, “Peter”]
#display Baha using the index number 
print(names[1])
Changing the value of an element:
names[1] = “Badriah” # Baha changed to Badriah
Iterating through an array:
# python example accessing array using “in” method
for element in names:
print(element) 
# using index position to iterate through an array
for x in range(0,4):
print(names[x])
How can we work out how big an array is?
work out the length (how many elements) using len( ) method
length = len(names) # list has 4 elements, value is 4
for x in range(0, length):
print(names[x])
Reflection
At the end of the lesson, students should review and update their programming skills self-reflection table.
	Advanced students
Students can access the last item of an array using the len( ) method.
Students can iterate through an array from different index positions [points] using a FOR loop (e.g. the last 10 items).
	Check understanding
Do students understand the syntax for accessing an array element? 
Do students understand that they can access a different array element by using a different index number?
Application
Can students display different elements in an array by using different index numbers?
Can students use a FOR loop to display each element of an array in turn? 
Can students work out the length of an array using the len( ) method?
	

	
3
	9
	Learning intentions:
We will learn how to compare elements of 2 arrays or 2 strings.
We will learn various ways we can manipulate a string using methods.
Success criteria: 
I can create a program to compare the corresponding elements of 2 arrays or 2 strings.
I can use methods to manipulate a string.
	Lesson focus
This lesson involves demonstrating to students how they can compare elements of 2 different arrays and manipulate strings.
Explicit teaching and modelling of worked examples
The teacher will demonstrate how string variables can be accessed like arrays. Students will be shown, and will then demonstrate, various ways that data structures and strings can be manipulated using methods. 
Accessing 2 data structures at the same time
	Python example
secretWord = [“a”, “u”, “d”, “i”, “o”]
guess = [ “r”, “a”, “d”, “i”, “o”]
for x in range(0,5):
print(secretWord[x], guess[x])
	Output
('a', 'r')
('u', 'a')
('d', 'd')
('i', 'i')
('o', 'o')


Comparing 2 strings (IF letters match, inform user)
	Python example
secretWord = “audio”
guess = “radio”
for x in range(0,5):
if secretWord[x] == guess[x]:
print(“letters match”)
else:
    print(“no match”)
	Output
no match
no match
letters match
letters match
letters match


Example of Python string methods
	guess = “RADIO”
guess = guess.lower()
	guess = “radio”
guess = guess.upper()



	Advanced students
Students create an empty string variable and add an upper case or lower case letter depending on correctness of the guess. 
secretWord ← “audio”
guess ← “radio”
output: auDIO
	Mini assessment task 2
By the end of this week, students should be able to create a program that uses a function to compare the user’s guess against a stored variable. The output should tell the user which letters are correct and which letters are not.
	W3 Schools, Python string methods

W3 Schools, Python list/array methods

	4
	10
	Learning intentions:
We will learn the features and advantages of object-oriented programming. 
We will learn that a class sets the properties of an object.
We will learn that methods are actions or functions that can be applied to an object.
Success criteria: 
I can define the key features of object-oriented programming.
I can modify properties in a class and observe how this can change the output of a program.
I can modify a method in a class and observe the effect this has on the program.
	Lesson focus
This lesson involves explaining the features of object-oriented programming (OOP). It is best to think of OOP as a paradigm – a way to organise a program. A programmer creates a template, called a class, that is used to create unique objects in a program. The class is used to set initial properties or attributes that objects have and actions, called methods, that can be applied to objects. 
Pseudocode for class
CLASS MyCar
colour ← “red”
make ← “Ford”
model ← “Mustang”
// Simple method. 
FUNCTION describe(self) DO
Display “You own a”, self.colour, self.model
END FUNCTION
END CLASS


Example Python code
class MyCar: # The class MyCar is created
colour = “red” # Set initial attributes
make = “Ford”
model = “Mustang”
# Create a method to describe the car  
def describe(self):
print(“Your own a” + self.colour, self.model)
# Main program create a MyCar object
ford = MyCar()
print(ford.make)
ford.describe()

Reflection
At the end of the lesson, students should review and update their programming skills self-reflection table.
	Advanced students
Students should focus on creating and modifying object properties. 
car.speed = 190
	Check understanding
Do students understand the concepts and features of object-oriented programing? 
Do students understand that a method is a function inside a class?
Do students understand why Python programmers use ‘self’ inside a method?
Application
Can students modify the attributes in a class?
Can students modify the instructions in a method and observe the outcome?
	

	4
	11
	Learning intentions:
We will learn how to create and initialise properties in a class.
We will learn how to create an object and pass initial properties.
Success criteria: 
I can create a class and set initial properties in a program.
I can create an object and pass initial properties.
	Lesson focus
The focus of this lesson is using classes and objects.
This lesson will involve students creating a class template that will allow attributes to be passed to a class when an object is created.
Explicit teaching: Pseudocode
START
CLASS MyCar(make, model, colour)
self.make ← make
self.model ← model
self.colour ← colour
END CLASS

car1 ← MyCar(“Ford”, “Mustang”, “red”)
car2 ← MyCar(“Nissan”, “GTR”, “blue”)
END

Python example
class myCar:
def __init__(self, make, model, colour):
self.make = make
self.model = model
self.colour = colour
#Main program
car1 = myCar(“Ford”, “Mustang”, “red”)
car2 = myCar(“Nissan”, “GTR”, “blue”)

print(car1.colour)
print(car2.model)

Reflection
At the end of the lesson, students should review and update their programming skills self-reflection table.
	Advanced students
Students could explore using the _st_() method to display object attributes (see ‘Resources’).
	Check understanding
Do students understand that a class can be a template for creating different objects?
Do students understand that initial properties can be passed to a class when creating an object?


Application
With teacher assistance, can students create a class? 
Can students create an object and pass initial values? 
	W3 Schools, Python classes and objects

	4
	12
	Learning intentions:
We will learn how to create a method inside a class.
We will learn how to call a method and pass values.
Success criteria: 
I can create a method in a class that performs a simple task.
I can call a method and pass values in a program.
	Lesson focus
The focus of this lesson is creating and calling a method.
This lesson involves students creating custom methods, passing arguments to methods and returning a result. 
Explicit teaching
Methods are custom-built functions associated with a class. Methods apply to objects and are called using the following syntax:
objectName.methodName()
example
car1.describe()
Arguments (values) can be passed to a method and the method can then perform a calculation or comparison and return a result. 
Python example
class myCar:
def __init__(self, model):
self.model = model

def enoughFuel(self, fuel): # define method to check fuel 
check = “You will reach your destination”
if fuel < 5:
check = “Urgent, refuel soon”
return check # return outcome

# Main program
mustang = myCar(“Mustang”) # create a car object
# Call the method with 10 litres assign return to checkFuel
checkFuel = mustang.enoughFuel(10) 
print(checkFuel) # print if enough fuel left to reach destination


Reflection
At the end of the lesson, students should review and update their programming skills self-reflection table.
	
	Check understanding
Do students understand that custom methods can be defined to perform different tasks?
Do students understand that a method can return a value?
Application
With teacher assistance, can students create a custom method? 
Can students call a method and pass a property to the method?
Can students display the result of calling a method with an argument?
	

	5
	13
	Learning intentions:
We will learn how to break a program up into distinct and easy-to-understand parts.
We will learn how to create a class for a 2-player game.
Success criteria: 
I can use different techniques to break a program into separate modules.
I will create a class and logical properties for a 2-person game.
	Lesson focus
The focus of this lesson is how to break a program up into modules.
This lesson involves demonstrating to students how to break a program up into separate modules using various techniques. 
Explicit teaching
Students should be shown how to break a program up into sections within one file. Then, they should be shown how to break a program up into separate modules that could be contained within separate files. For example, a function or a class could be stored in a different file to the main program file. 
Worked example
Below is a starting point in pseudocode demonstrating how to create a class for a 2-player game.
// File with class. 
START
CLASS Player(name) DO
self.name ← name
self.guess ← “ ”
self.score ← 0
END CLASS
END

// Main file.
START
Import Player
Display “Player 1 enter your name” 
name ← input 
player1 ← Player(name) 

Display “Player 2 enter your name” 
name ← input 
player2 ← Player(name)
END 

Reflection
At the end of the lesson, students should review and update their programming skills self-reflection table.
	Extension
Consider modelling the Python code below to illustrate how to create a template for a multi-player game. Both files are stored in the same folder.
player.py file
class Player:
def __init__(self, name):
self.name = name
self.guess = “”
self.score = 0
main.py file
from player import Player
print(“Player 1 enter your name”)
name = input()
player1 = Player(name)
print(“Player 2 enter your name”)
name = input()
player2 = Player(name)
	Check understanding
Do students understand the advantages of breaking a program into separate sections or files?
Application
With teacher assistance, can students break a program into separate files? 
With teacher assistance, can students import modules from another file? 
	How to import a module from another program file in Python:
W3 Schools, Python modules


	5
	14
	Learning intention:
We will learn how to test and debug a program, and document the results. 
Success criteria:
I can test a program and document the results.
After identifying errors, I can modify the program so it runs as expected.
	Lesson focus
This lesson involves students learning how to test and debug a program.
Modelling
The teacher should provide an easy-to-read program with logical errors. The teacher should demonstrate testing the program with test data, then identifying errors and modifying the code. A testing table like the one below could be used. 
	Feature tested
	Test data
	Expected result
	Actual result
	Notes/actions

	
	
	
	
	


Data range
To properly test the features of a program, test data should be prepared. In the table below, test data is included to test just below the score, just on the score and just over the score to be tested.
	Feature tested
	Test data
	Expected result
	Actual result
	Notes/actions

	if score > 80: grade = “A”
	79
	grade = “B”
	grade = “B”
	Worked as expected

	if score > 80: grade = “A” 
	80
	grade = “A”
	grade = “B”
	Error: Debug code, 80 should get an A. 

	if score > 80: grade = “A”
	81
	grade = “A”
	grade = “A”
	Worked as expected


Reflection
At the end of the lesson, students should review and update their programming skills self-reflection table. 
	Advanced students
Students could be given code that another student has altered to produce errors. The task is to document and fix the errors. 
Data validation
When modelling testing and test data, advanced students could be prompted to explore validation techniques. This could include not allowing a program to accept input that does not exist, is the wrong type or is out of range.
	Check understanding
Do students understand the difference between expected results and actual results?
Do students appreciate the need to test a program and document the results?
Application
Can students test a program with test data and document the results? 
	Medium, Data validation in Python: Range, type, presence and format check

	5
	15
	Learning intention:
We will review the core skills required to complete the programming outcome.


Success criteria: 
I can update my programming skills self-assessment table and review areas I am not sure of.
	Lesson focus
In this lesson, core programming skills will be reviewed. Students will be given programming tasks and time to review areas they are not sure of. 
Student reflection: Core skills
I can:
assign different data types to variables
confidently use FOR and WHILE loops
use different branching statements
create a function that accepts and returns a value
create and access data structures
create a class that holds player’s properties
use a method to update a player’s score and check a guess
test and debug a program.
Reflection
At the end of the lesson, students should review and update their programming skills self-reflection table.
	
	
	

	6
	16
	Learning intention:
We will learn the expectations of the programming assessment task and complete a practice assessment task.
Success criterion: 
I can follow the teacher’s instructions in the practice assessment task and create a working program.
	Lesson focus
This lesson involves students completing a practice assessment task under test conditions.
Student task
The practice assessment task should contain equivalent skills to the main assessment task but not be as demanding. For example, students could be tasked with creating a guessing game for a 5-digit binary number. In this game, the player would guess a binary number, and if the player guesses a number in the correct location, that number is printed out. However, if the guessed number is incorrect, it will be displayed as a dash. This allows the player to track their progress and adjust their guesses accordingly as they work towards identifying the correct binary number.


Example output for an incorrect guess:
secretNum ← 10100
guess ← 11010
Output: 1---0

Reflection
Consider asking students to reflect on the skills required to complete the unit outcome.
	Advanced students 
Advanced students may find this task easy. Encourage the cohort to focus on more advanced data validation and testing. 
Scaffolding
Less confident students may find the task difficult. They could be given the task of creating a program that gives the player 10 chances to guess a 4-digit binary code.
	
	The teacher will need to create a practice assessment task and add it to their resources. 

	6
	17
	Learning intention:
We will start the unit assessment task and follow the teacher’s instructions to develop a working solution.
Success criteria: 
I can follow the teacher’s instructions in the programming assessment task.
I can work towards creating the desired solution.
	Lesson focus
In this lesson, students will be presented with the end-of-unit assessment task.
Task outline
The teacher will explain the expectations of the assessment task and how the assessment task will be submitted. Students should complete the task under test conditions. At this level, an ‘open book’ assessment task is feasible, in which students can access previous worked examples and lesson activities. However, any collaboration between students or students accessing an AI assistant should not be allowed.
	Vary the assessment task so students can choose a task they are comfortable with. 
	Summative assessment
Students create a 2-player word-guessing game (see VCAA Example assessment task: Program the game).
	VCAA Example assessment task: Program the game

	6
	18
	Learning intention:
We will complete and submit the unit assessment task.

Success criterion: 
I can complete and submit the assessment task by the end of the session.
	Lesson focus
In this lesson, students should complete their assessment task and submit the assessment task within the set period. Students will need to be reminded that all files to be submitted should be clearly named and submitted in the correct manner.
	Vary the assessment task so students can choose a task they are comfortable with. 
	Summative assessment
Students create a 2-player word-guessing game (see VCAA Example assessment task: Program the game).
	VCAA Example assessment task: Program the game




Unit reflection
	Throughout and at the end of the unit, evaluate the teaching and learning unit and refine and adjust as necessary.
Reflection questions:
How does the teaching and learning unit provide evidence of student learning and progress? 
Students will be given a programming skills self-reflection document at the start of the unit that the teacher will monitor for progress. Students will be given class activities to progressively develop their content knowledge and skills towards the Levels 9 and 10 achievement standard. These tasks will be posted on a learning management system that the teacher will monitor. The teacher will be encouraged to produce mini assessments to gauge progress towards the threshold skills. Students will be given an end-of-unit programming assessment task to complete.

Does the teaching and learning unit:
specify the achievement standard sentences addressed in the unit? Yes, the appropriate Levels 9 and 10 achievement standard sentences, or equivalent, are all stated. 
specify the content descriptions addressed in the unit? Yes, appropriate content descriptions, or equivalent, for Levels 9 and 10 are all stated. 
include the resources and learning activities used to develop knowledge and skills? Yes, 18 detailed lessons with links to resources are included. 
provide for a range of student abilities? Yes, students with a wide range of abilities are catered for in this unit of work.
specify the assessments used to monitor and progress student learning? Yes.
provide the approximate time required for the unit? Yes, the unit spans 6 weeks, with 18 one-hour lessons outlined.

Considering your responses to the questions above and other relevant reflections, how can the teaching and learning unit be improved? 
I do not believe it can be at this stage. It is a very comprehensive unit of work that breaks down the programming content and skills from Levels 9 and 10. 

How will the evidence of student learning from this teaching and learning unit influence subsequent teaching and learning units? 
Through adjustments to the teaching and learning unit.




	[bookmark: TemplateOverview][bookmark: Appendix1]Key:
	

	Can do
	Green

	Maybe/not confident
	Amber

	Cannot do/do not know
	Leave blank


Appendix 1: Programming skills self-reflection table
Use this table throughout the unit to track your progress and reflect on your programming skills.
When you are confident in a programming skill, shade the cell with the appropriate colour as per the key.



Levels 9 and 10 skills
	Data structures
	Object-oriented programming (OOP)
	Modular programming
	Testing and debugging

	Create a simple array
	Understand the basic concept of OOP
	Create distinct and logical sections inside a single program file
	Identify the most important features of the program that need to be tested

	Access an element in an array
	Call a method in a program
	Break distinct sections of a program into separate modules contained within separate program files
	Identify the range of test data that will be used to test if the program is working as expected

	Use a FOR loop to iterate through an array and display each element
	Create an object in a program
	Import modules into the main program file
	Input the test data into the program and document if the program is working as expected in a testing table

	Use an index to compare elements from 2 arrays or strings
	Create a custom class in a program
	Create a custom class with methods in a separate file and import into the main program file
	Debug by modifying the code in the program when errors occur and document the changes

	Append an array and use other methods to change the array
	Create a custom method in a program
	Ask an inexperienced programmer to read and explain how your main program works
	





Levels 7 and 8 skills
	Console operation
	Selection/Branching
	Iteration (Looping)
	Variables
	Functions

	Print a message to the screen
	Create an IF statement
	Create a basic FOR loop
	Understand that variables have different data types
	Define a simple procedure to perform a task

	Print a message containing strings and integers
	Create an IF … ELSE statement
	Create a FOR loop that uses a variable in the range
	Use consistent and logical names (naming conventions)
	Define a function that accepts a value

	Create different types of comments
	Create an IF … ELSE IF … ELSE statement
	Create a basic WHILE loop
	Assign and use a string variable
	Pass a value to a function when it is called

	Create mathematical operations
	Combine 2 conditions using AND
	Create a WHILE loop that uses a variable in the condition
	Assign and use an integer variable
	Return a value from a function

	Get inputs from a user and assign to variables
	Combine 2 conditions using OR
	Create a nested loop (a loop inside another loop)
	Assign and use a floating-point variable
	

	
	
	Use BREAK to exit a loop
	Assign and use a Boolean variable
	



Advanced skills beyond Levels 9 and 10
	Data validation
	Graphical user interface (GUI)
	File import/Export

	Check the data type of user input and prompt the user when the wrong data type is used
	Create a GUI to capture user input and produce an output
	Import non-program files such as CSV or TXT files into a program

	Validate input data for existence, correct data type and correct range
	Call a method that will get inputs and return a result when the user hits a submit button
	Export the results of a program to a separate file

	Use a pull-down menu or a radio box in a graphic user interface (GUI) to restrict the user entry
	Create a GUI where formatting features such as text colour or background change on different input
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