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[bookmark: _Toc37923968]Mathematics K–10 (2022): Work samples (Early Stage 1) – Activity 1: Combining and separating quantities
Description of activity
The following question and prompt were read to students who then provided their responses using a variety of representations.
What is 8 take away 4?
What could this look like? Draw your thinking.
[bookmark: _Hlk125555280]Outcomes
Working Mathematically
MAO-WM-01 develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly 
Combining and separating quantities
MAE-CSQ-01 reasons about number relations to model addition and subtraction by combining and separating, and comparing collections 
MAE-CSQ-02 represents the relations between the parts that form the whole, with numbers up to 10 
Context
This activity can be used at any time to establish where students are at in their learning and/or to monitor student progress. In this activity, Working Mathematically is assessed in conjunction with Combining and Separating Quantities.
Before participating in this activity, students had previously used drawings and concrete materials to model addition and subtraction problems. The teacher had explicitly taught what ‘take away’ means in the context of mathematics.
The annotations and next steps for each of these work samples are specific to each student response. Teachers should consider other information to determine instructional priorities specific to their students' needs when deciding on the next steps.


Work sample 1
[image: Two groups of 4 counters on a piece of paper with four hand-drawn circles below the second group]
Figure 1: Student working out using counters to solve a subtraction problem
Information about the work sample
The following interaction took place between the student and teacher.
Interaction
Teacher: What is 8 take away 4?
Student: (uses counters to determine the answer) 4.
Annotations
In relation to the content group Model Additive Relations and Compare Quantities, the student:
separated 8 counters into 2 groups of 4 to model subtraction
used concrete materials to solve the subtraction question
placed the counters in lines, which may have helped with finding the solution
drew the solution representing 4.
In relation to Working Mathematically, the student:
used concrete materials and drawing to communicate their thinking (Communicating understanding)
used an accurate process to solve the problem, by understanding that 8 take away 4 is 4 (Understanding).


Where to next?
Provide feedback to the student.
Consider what the student has demonstrated in conjunction with other assessment information to determine the next steps for the student.
Encourage the student to explain how they solved the problem. This will provide information in relation to the additive strategies the student used, for example count by ones, and help determine whether they can reason about number relations.
Ask similar questions for numbers up to 10 to develop knowledge of different combinations to 10, for example rolling dice and subtracting the lower number.
Model subtraction using gestures, actions, concrete materials or tens frames to build knowledge and understanding about part–whole relationships of numbers up to 10.


Work sample 2: Access content points
[image: A student's hands as they solve a subtraction question using visual cue cards ]
Figure 2: Student working out using visual cue cards to solve a subtraction problem
Information about the work sample
This is a work sample from a student with an intellectual disability who is using the Access content points to work towards the Early Stage 1 outcomes. Adjustments were made to enable the student to access the activity. The annotation includes reference to the access content points and content groups in relation to the Early Stage 1 outcome.
Interaction
Teacher: (holds up a number 8 card)
Student: (takes 8 cards from a pile and places the cards in a row)
Teacher: (holds up the number 4 card and the ‘less’ visual cue card to represent ‘4 less’)
Student: (covers 4 of the cards with blank cards) and says 4 less.
Annotations
In relation to the access content points for the content group Model Additive Relations and Compare Quantities, the student:
responded to changes in a group of objects, makes 8 and then covers 4
indicated when items are removed from a group.
In relation to the access content points for the content group Identify Part-Whole Relationships in Numbers up to 10, the student: 
separated a group of items by covering them.
In relation to the content group Model Additive Relations and Compare Quantities, the student:
used concrete materials to show the process of subtraction
separated a group of objects to model subtraction by covering 4 cards when responding to the ‘4 less’ visual cue card.
In relation to Working Mathematically, the student:
related the visual cue card for ‘less’ to subtraction (Understanding)
used knowledge of Representing Whole Numbers, for example one-to-one counting, in relation to the number 8 to represent the subtraction question (Understanding and fluency).
Where to next?
Provide feedback to the student.
Consider what the student has demonstrated in conjunction with other assessment information to determine the next steps for the student.
Extend the activity by repeating the task using different numbers and by asking questions such as ‘How many are left?’, using a sweeping hand gesture from left to right, over the remaining cards.
Support the student in transitioning from covering cards to removing cards, to represent the action of ‘take away’/subtraction.
Build mathematical vocabulary and/or visual cue cards to include the term ‘take away’.
Considerations for teaching
The student states ‘4 less’. It is assumed that the student is referring to the 4 cards they covered, rather than the 4 remaining. This response relates to the action of ‘take away’, rather than the resulting solution. It is important that what is being taken away and what is left are both communicated by the student to determine their understanding of subtraction.


Work sample 3
[image: Hand-drawn dot patterns with numbers and counters to solve a subtraction problem]
Figure 3: Student working out using hand-drawn dot patterns and counters to solve a subtraction problem
Information about the work sample
The following interaction took place between the student and teacher.
Interaction
Teacher: What is 8 take away 4?
Student: 	(works answer out in their head) 4.
Teacher: How did you work that out?
Student: 	4 plus 4 is 8.
Teacher: What is 18 take away 4?
Student: 	14.
Teacher: How did you work that out?
Student: 	8 take away 4 is 4 then I added 10.
Annotations
In relation to the content group Model Additive Relations and Compare Quantities, the student:
modelled the quantities in the subtraction problem using drawings
used concrete materials to compare 2 groups (4 and 8 counters) and modelled the subtraction question
used a number sentence (dot patterns and words) to support their thinking.
In relation to the content group, Identify Part–Whole Relationships in Numbers up to 10, the student:
used visual representation to assist with subtraction linked to the dice or domino pattern for numbers 8 and 4 (related to outcomes MAE-RWN-01 and MAE-RWN-02 in Representing Whole Numbers)
recognised combinations for numbers up to 10 when they stated  (however, the student did not relate this to the ‘take away’ aspect of the question)
used a number sentence (dot patterns and words) to record a solution.
In relation to Working Mathematically, the student:
used drawings, numerals and symbols to record subtraction, and explained their thinking by stating a known addition fact (Communicating reasoning, Fluency)
recognised ‘8 take away 4’ when the teacher asked, ‘What is 18 take away 4?’ in the extension question (Understanding and Fluency)
applied known facts to solve the extension question (18 take away 4) by using knowledge of the part–whole relationship of 10 and 8, and the known fact that 8 take away 4 is 4 (Understanding and Fluency).
Where to next?
Provide feedback to the student.
Consider what the student has demonstrated in conjunction with other assessment information to determine the next steps for the student.
Encourage the student to make connections between known addition facts and their relationship with subtraction to reason about how they solved the problem. That is to say, the student knew  but did not state how this knowledge assisted them in solving the subtraction question. 
Develop the use of representations for quantities other than individual items, such as dot patterns or counters, as this student is displaying flexible non-count-by-ones strategies. For example, using numerals to represent quantities to support strategies, such as counting on, and the use of doubles and near doubles.
Considerations for teaching
Recognising and using numerals and symbols to represent number sentences is introduced in Stage 1 Combining and separating quantities A.


Work sample 4
[bookmark: _Hlk125555517][image: Using words and dots a student has expressed 8 dots take away 4 dots is 4 dots]
Figure 4: A sample of student work using written text and dot patterns to solve a subtraction problem
Information about the work sample
The following interaction took place between the student and teacher.
Teacher: What is 8 take away 4?
Student: I knew that 4 plus 4 equals 8 so if I took away 4 I knew that 4 would be left.
Annotations
In relation to the content group Model Additive Relations and Compare Quantities, the student:
modelled the quantities in the subtraction problem using drawings
used a number sentence (dot patterns and words) to support thinking.
In relation to the content group Identify Part–Whole Relationships in Numbers up to 10, the student:
used visual representation to assist with subtraction linked to the dice or domino pattern for numbers 8 and 4 (related to outcomes MAE-RWN-01 and MAE-RWN-02 in Representing Whole Numbers)
described the action of separating using the term ‘take away’
identified the relationships between quantities when talking about the relationship between ‘addition’ and ‘take away’
recognised combinations for numbers up to 10 when they stated ‘4 plus 4 equals 8’
used a number sentence, eg dot patterns and words, to record a solution.
In relation to Working Mathematically, the student:
used drawings and words to record subtraction, and explained their thinking by stating a known addition fact and using it to solve a related subtraction problem (Communicating reasoning, Fluency)
demonstrated understanding of the relationship between addition and subtraction by using the term ‘so’ to make the connection in their explanation (Understanding).
Where to next?
Provide feedback to the student.
Consider what the student has demonstrated in conjunction with other assessment information to determine the next steps for the student.
As the student has displayed knowledge of doubles, provide opportunities for the student to demonstrate the relationship between addition and subtraction for other numbers up to 10 and beyond (eg 6 take away 3, 10 take away 5).
Introduce different representations for quantities (eg numerals to represent quantities in addition to dot patterns).
Considerations for teaching
Flexible strategies for addition and subtraction, such as the non-count-by-ones strategy (using number bonds) that this student used, are addressed in Stage 1 Combining and separating quantities A.


Work sample 5
[image: A student using their fingers to solve a subtraction question. The equation is on a white board]
Figure 5: A student using their fingers to solve a subtraction problem
Information about the work sample
The student wrote the number sentence, . When asked how they knew the solution the student showed 8 fingers and explained that they took 4 away. There were 4 fingers left.
Annotations
In relation to the content group, Model Additive Relations and Compare Quantities, the student:
used fingers to model the subtraction question.
In relation to the content group, Identify Part–Whole Relationships in Numbers up to 10, the student:
used visual representation to represent the quantities within the question
used numerals to record the solution to the subtraction question.
In relation to Working Mathematically, the student:
represented 8 fingers as 4 and 4 which suggests the student understands the part–whole relationship in the number 8. The student does not appear to count by ones to find the difference (Understanding)
explained an accurate process that was used to solve the problem, ‘took away 4’ (Understanding and Fluency).
		
Where to next?
Provide feedback to the student.
Consider what the student has demonstrated in the work sample in conjunction with other assessment information to determine the next steps.
Encourage the student to make connections between subtraction and the related addition fact to reason about how they solved the problem (eg the student knew that 8 take away 4 is 4, but could have stated, ‘I know that 4 and 4 is 8’, which was represented using fingers).
Ask questions involving numbers up to 10 and beyond to determine what representations and strategies the student can draw on beyond using fingers to represent individual items in the quantities (eg 7 and 2, 8 take away 3 or questions where one of the numbers is greater than 5).
Considerations for teaching
[image: ][image: ]
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Recognising and using numerals and symbols to represent number sentences is introduced in Stage 1 Combining and separating quantities A.
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Diversity considerations for assessment
Support and adjustments
Students who are experiencing difficulty starting this activity may need further scaffolding or support. This could include presenting them with a series of images and asking them to select which ones show 8 take away 4. After the student has finished, ask them why they selected that image and how they know this shows 8 take away 4.
Alternatively, provide the student with 8 objects and say, ‘Here are 8 objects. Show me 8 take away 4.’ After the student has finished, ask them how they know this shows 8 take away 4.
Some students with disability may not be able to access this activity through drawings, images or objects. These students could be asked to describe a situation which shows 8 take away 4, or could be presented with a scenario and asked to describe what could be changed to show 8 take away 4. For example, present students with the scenario: ‘If there are 8 blocks and I want to take away 4, how could I do this?'
Students with disability should be encouraged to respond to teacher questioning using their preferred communication form(s), such as gestures, communication boards, sign language or assistive technology.
Extension
When considering how to extend activities in mathematics for students, posing questions that extend the current activity may provide more information than asking a different question (eg same question with larger numbers). Examples of general questions to extend the current activity include:
What did you already know that helped you work it out?
Is there a more efficient strategy to use? 
Which strategy do you think is best and why? (in the case that the student produces, draws or states more than one strategy)
Why do you think your answer is correct?
How could you check your answer is correct?
Can you tell me about your drawing?
What part of the question helped you know to use subtraction?
For Early Stage 1: Activity 1, consider providing further challenge for students who are ready by posing more complex questions that build on the initial subtraction problem. 
This could include posing one or more of the following connected questions:
If 8 take away 4 is 4, what is 9 take away 4? (Allow student time to answer.) How could you use the answer to the first question 8 – 4 = 4 to answer this question?
The connected questions above encourage students to solve related problems, if , then  would be one more. This is because they are starting with a larger number, ‘one more’, to begin with, or using knowledge of doubles and near doubles, 4 and 4 is 8 so 4 and 5 is 9.
Alternately, you could ask students to create their own subtraction problem where the answer is 4 (using counters, images, numeral cards or creating drawings). For example:
students might create 9 take away 5, 10 take away 6, 5 take away 1.
The activity above provides students with opportunities to show what else they know about number relations to 10 and beyond.
Students could also explore the connection between addition and subtraction. This could include posing one or more of the following connected questions:
If 8 take away 4 equals 4, what is 4 plus 4? (Allow student time to answer.) How could you use the answer to the first question  to answer this question?
The connected questions above encourage students to build an understanding of how addition and subtraction are related and are inverse operations. Students may need to use physical or visual manipulatives to visualise this connection.
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