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Digital Technologies, Levels 5 and 6
Overview
This formative task assesses student progress in designing an algorithm for use in their interactive quiz. The algorithm is intended to enable students to formulate their thinking as they plan a solution to implement in their working program. 
Teachers guide students to use the text or visual representations to assist them to map out their thinking at every step or decision involved in a particular section of their program. This mapping supports implementing the algorithm as code in the visual programming language when developing the program.
Curriculum connections
	Levels 5 and 6 achievement standard sentence

	They design algorithms involving complex branching and iteration.


Equipment
Students will require:
access to digital systems
an internet connection
a list of functional requirements as co-created in Unit 6.1 and revisited in Unit 6.3 Lesson 1
the user interface that students developed in Unit 6.2, which may have been created in the visual programming language platform Scratch 3.0.
Note: Students may complete the extension task representing their algorithm as a flowchart using either drawing materials or a digital system (a device).
Duration
This formative assessment task is based on concepts explored in Unit 6.3 Lesson 1 and the learning during Unit 6.3 Lesson 2 (each one 60-minute lesson). Teachers may consider inviting students to submit this assessment task at the beginning of Unit 6.3 Lesson 3.


Assessment task
Context
In Unit 6.1, students co-created the functional requirements of an interactive quiz that will be developed using a visual programming language, such as Scratch. These functional requirements were revisited in Unit 6.3 Lesson 1 and directly inform the algorithm design in this assessment task.
Students will build on their introduction to branching in Lesson 1 to design different paths in their algorithm. Students design their algorithm to bring functionality to an element of their user interface designed in Unit 6.2.
Lesson outline
Identify the context within the game when this algorithm will be used. A suggested key event in the interactive quiz, where students will benefit from highly detailed planning, is the transition from one question to the next.
Break the event within the game into smaller individual steps. Students who are exploring moving from one question to the next may need to consider actions including removing all information related to the previous question, displaying the new question and all possible answers, developing branching code related to the player’s selection of a correct or incorrect answer, and adjusting the score if required.
Note: Each statement in the algorithm generally begins with an action and is recorded in a series of single steps. Any groups of steps that run as a result of a conditional statement should be indented to show that they belong within that conditional code. This is outlined in Examples 2 and 3 (see pages 4 and 5).
Refer to the user interface that students created during Unit 6.2. Identify the action that starts the algorithm – this may be in response to user input or a condition being met within the interactive quiz. Model representing this event at the beginning of the algorithm as the first statement after the word ‘START’, as outlined in Examples 2 and 3. 
Students can explore a strategy of starting with a verbal explanation describing everything that happens in their chosen event. Making a note or recording key words from their explanation creates a framework for their algorithm.
Are there any elements that are displayed on the user’s screen?
Do any elements become visible, change their appearance or change so that they are no longer visible to the user?
For every decision in a branching algorithm, students will need to trace each available path for when a condition has been met and for when a condition has not been met. 
Students can complete the self-evaluation table (see ‘Appendix’) to submit a statement about how their algorithm contributes to the interactive quiz, where coding concepts such as branching and iteration appear in their algorithm, and how they can follow all paths to the intended outcomes.


Task outline
Task requirements
This task refers to concepts introduced in Unit 6.3 Lesson 1 and is completed in Unit 6.3 Lesson 2.
Include a statement that identifies related objects or sprites from the user interface involved (i.e. a ‘Start quiz’ button), the event from the interactive quiz that begins the algorithm (i.e. the user clicks the ‘Start quiz’ button) and the intended outcomes of the algorithm (i.e. the quiz starts).
Break the event into single steps. Keep the statements at each step as brief as possible and set clear conditions for the branching code. For example, ‘If answer correct, add one point to score’ would be broken down further in the algorithm because there are 2 concepts included: the branching statement related to a condition, and the action step:

IF correct answer clicked THEN
Add 1 to Score

Represent at least one decision or condition to be met within the algorithm using an ‘IF…THEN’ statement or an ‘IF…THEN…ELSE’ statement. This could be related to the score, where a point is added to the value of the ‘Score’ variable if the answer is correct, or it could be related to the level of difficulty of the next question to be displayed based on the player’s score when they have responded to the third question.
Explore any single statements or groups of statements that would be used more than once while the algorithm is in operation. Review where the algorithm includes the beginning and the end point of a repeat loop and the conditions for ending the loop:

REPEAT 
Statement 1
Statement 2
Statement 3
…
…
UNTIL Question ID > 10

The following examples show representations of algorithms in increasing complexity. 
· 

Examples: Structured English algorithm
Example 1
The example below identifies the steps involved in displaying the first question in the quiz and demonstrates the first steps in displaying the first questions and answers. 

START
Set Score variable = 0
Set Question ID variable = Question 1
Show question sprite
Show possible answer sprites
END
Example 2
The following example extends the algorithm above by including some branching code using the ‘IF…THEN…ELSE’ indented sections so the interactive quiz responds to the user’s selection of the answer.

START
Set Score variable = 0
Set Question ID variable = Question 1
Show question sprite
Show possible answer sprites
Wait for player to select answer
IF correct answer clicked THEN
		Show green tick sprite
	Add 1 point to Score variable
		Wait 3 seconds
		Hide green tick sprite
ELSE
		Show red cross sprite
		Wait 3 seconds
		Hide red cross sprite
END IF
Hide question sprite
Hide possible answer sprites
END


Example 3
This example extends the algorithm further, including the opportunity to ‘repeat’ the code displaying the questions and answers, and responding to the user’s response until the interactive quiz has displayed 10 questions. 

START
Set Score = 0
Set Question ID = 1
REPEAT
		Show question sprite for Question ID
		Show possible answer sprites for Question ID
		Wait for player to select answer
		IF correct answer clicked THEN
Show green tick sprite
Add 1 to Score
Wait 3 seconds
Hide green tick sprite 
	ELSE
Show red cross sprite
Wait 3 seconds
Hide red cross sprite
END IF
Hide question sprite
Hide answer sprites 
Add 1 to Question ID
UNTIL Question ID >10
END


Appendix: Example self-evaluation

	Designing algorithms – self-evaluation

	Set the scene: describe what your algorithm will do, starting from your user interface, including any sprites involved and listing the intended outcomes.


	Add your algorithm.


	Requirements
	Self-evaluation
	Where does it appear in my algorithm?

	Simple steps: have I included the simplest statements at each step?
	
	

	Branching: have I included branching by stating a clear decision for each path in my algorithm? What is the condition to be met for each path?
	
	

	Iteration: does any step or group of steps in my code run more than once?
	
	

	Outcomes: can I follow all branches to an intended outcome?
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