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[bookmark: _gjdgxs]Lesson 3: Asking questions
[bookmark: _30j0zll]Introduction
In this lesson, Chn consider how the ‘if… then... else…’ structure can be used to identify two responses to a binary question (one with a ‘yes or no’ answer). They identify that the answer to the question is the ‘condition’, and use algorithms with a branching structure to represent the actions that will be carried out if the condition is true or false. They learn how questions can be asked in Scratch, and how the answer, supplied by the user, is used in the condition to control the outcomes. They use an algorithm to design a program that uses selection to direct the flow of the program based on the answer provided. They implement their algorithm as a program and test whether both outcomes can be achieved.
[bookmark: _ig497zv0vaq9]Learning objectives
To explain how selection directs the flow of a program
· I can explain that program flow can branch according to a condition
· I can design the flow of a program that contains ‘if… then... else…’
· I can show that a condition can direct program flow in one of two ways
[bookmark: _dba007rk0n4j]Key vocabulary
Selection, condition, true, false, outcomes, question, answer, algorithm, program, debug 
[bookmark: _3znysh7]Preparation
Subject knowledge:
You will need to know that selection in the structure ‘if… then... else…’ can be used to control the flow of actions in programs, and to identify which outcome will be selected by identifying whether the condition has or has not been met.
You will need to understand that an algorithm with a branching structure can be used to represent selection using the ‘if… then... else…’ structure. You will need to use branching algorithms to represent and design programs.
In Scratch, you need to know that when using the ask () and wait command block, an infinite loop is not required. The command block instructs the program to wait until the question has been answered (the user has typed in an answer) before checking the answer against the condition. You will need to know how to construct a condition by adding the answer block to the () = (50) block. The computer will compare the answer against the text provided in the condition. Any answer provided that does not exactly match the condition will result in the condition being false. Note: Scratch accepts upper case and lower case as the same, but most programming languages don’t.


You will need:
· Slides 
· A1 Activity sheet - Identifying Outcomes (one between two)
· A2 Activity sheet – Designing outcomes (three per sheet, trimmed to stick in)
· A3 Activity sheet (optional) – More answer
To share with children:
· A1 Code – Program Flow (ncce.io/pg5b-3-a1-c)
· A3 Code – Programming different outcomes (support) (ncce.io/pg5b-2-a3-c) – optional, providing additional support that some users may need
[bookmark: _q05kqxp07xc3]Assessment opportunities
Activity 1: Assess the Chn’s understanding of how a program can branch when a condition is or is not met. 
Activity 2: Assess the Chn’s ability to design a program that shows how a program will branch based on the response to a question.
Activity 3: Assess the Chn’s ability to construct programs that use selection to direct the flow of the program.
Plenary: Assess Chn’ understanding of how selection directs the flow of action in a program.
[bookmark: _l9gvqqhz6gyg]Outline plan
	[bookmark: _99qwg63tq2ru]Introduction
5 mins
	Acting algorithms
Slide 34. Introduce the lesson, learning objectives, and success criteria.

Slide 35. Invite two Chn to act out the displayed algorithm. Ask them to act out the algorithm so that the question is responded to with a correct, and an incorrect, answer. 

Slide 36. Establish that the displayed algorithm contains the same set of instructions as the previous algorithm, but they have been organised into a branching structure. How might this algorithm be used? Is it easier to follow than the previous algorithm? Point out that in this algorithm it is easier to identify the outcomes that will be carried out when the condition is true or false, because they have been separated.

	Activity 1
10 mins
	Identifying outcomes
Slide 37. Explain that the algorithm they just acted out uses a branching structure to show how the flow is directed by the condition. 
This slide shows the program for the question “what is 4×3?” Invite suggestions as to where the following are represented in the program:
· Condition
· Outcome to be carried out if the condition is true
· Outcome to be carried out if the condition is false
After the discussion, click on the slide to show all the answers.

Slide 38. Show the Chn the various user inputs that could be entered in response to this question. Click on the slide after each question has been answered. 
Explain that even though we know ‘twelve’ means ‘12’, the program does not, so it will return the condition as not met.

Slides 39-41. Pose the question on the title of each slide. On individual dry-wipe boards, ask the Chn to write “true =” or “false =” followed by their answers. Ensure that the Chn keep the answers for all three slides on their dry-wipe boards as they will test their responses in the program itself.

Slide 42. Direct the Chn to the Scratch project ‘Program flow’, and give them time to test their answers, by creating the code on the Activity 1 sheet (copy of the code on the slides).

Show slides 43 to 45, and run through the correct responses for each question.

	Activity 2
10 mins
	Designing different outcomes
Explain to the Chn that they are going to use an algorithm with a branching structure to design a program that uses selection in the if… then… else… structure to direct the flow when a question is answered. 

Slide 46. Introduce the Chn to the A2 Activity sheet. Identify which questions can be asked, and how to select command blocks that are appropriate to the questions.
Give the Chn time to create an algorithm using a branching structure to design a program.

Slide 47. When the Chn have completed their algorithms, ask them to swap their algorithms with a partner. Explain that they are going to look at their partners’ algorithms and identify whether they contain the displayed elements:
· The question to be asked
· The condition
· The outcome that is carried out when the condition is true
· The outcome that is carried out when the condition is false
Allow the Chn time to check their partners’ algorithms and provide feedback on which elements they meet or did not meet.

	Activity 3
15 mins
	Programming different outcomes
Show slide 48. Explain to the Chn that they are going to implement their algorithms as programs. Draw attention to the displayed blocks and invite suggestions on how they will be used in their programs.
Open a new Scratch project and model how to construct a program that asks a question and uses the if… then… else… structure to select one of two outcomes. (There is a screen grab of the code on slide 49. This can be used to show the Chn, but modelling is better!)
Give the Chn time to use Scratch to create new projects, implementing their algorithms as programs. They should test their programs to ensure that both outcomes are achieved, and debug if necessary. Remind the Chn to check that they have spelt the answer in the condition correctly.
Note: To run this activity as a scaffolded task, the Chn could use the Scratch project ‘Programming different outcomes (support)’, which provides them with the structure needed to use selection with a question. They will need to add their true and false actions.

Slide 50. Show the Chn that using the <<> or <>> block, means that the question can be answered in more than one way and the condition can still be true.

	Plenary
2 mins
	Which way?
Show slide 51. Explain that the displayed program script contains selection using the structure if… then… else…. Invite Chn to explain what outcome will be selected, and why, when the user gives the following responses:
· 12 (answer: false action as the condition has not been met)
· 11 (answer: true actions as the condition has been met)
· eleven (answer: false — although the answer is affirmative, the condition has not been met)
Click on the slide to highlight that in this example the ‘true’ condition is actually an incorrect answer to the question. However, because the conditional statement is programmed to define ‘11’ as ‘true’, any other response will return as ‘false’, including the correct answer to the question (12).


	Next time
2 mins
	Review the ‘Assessment’ and ‘Summary’ slides.
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