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This activity is intended to be used by a group of teachers to explore the mathematics framework and develop their understanding of its structure. 
	1.
	Ordering illustrations

	The mathematics framework comprises eight progressions which describe the different aspects of mathematics and statistics that should be considered to get a comprehensive view of students’ progress. Each progression is set out using significant signposts that all students are expected to move past as they increasingly develop and apply their knowledge and skills from school entry to the end of year 10.
The level of student expertise at each signpost is clearly described using sets of illustrations. The illustrations are student work that has been annotated to highlight how a student has used their mathematics and statistics knowledge and skills to solve problems.  
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	What to do … 
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	Record your answers

	Look at the three illustrations included at the end of this document. They have been taken from the mathematics framework. 
Pay particular attention to the annotations as they are designed to draws teachers’ attention to the most significant elements of the student’s response.
Order the three illustrations from least to most sophisticated, thinking about what makes them more or less sophisticated than the others.   
	
	Type your answers here




	2.
	Thinking about the levels of the NZC

	The mathematics framework, with its signposts for each aspect, provides a high-level map to help you understand what progress looks like from school entry to the end of year 10. It illustrates this progress by showing how students respond when problems get more challenging. 
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	What to do … 
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	Record your answers

	Look at the three illustrations again, this time thinking about the mathematics learning area of the NZC. Which level of the curriculum do you think is the best match for the complexity of each illustration?
We will come back to your thoughts on curriculum level later in this activity.  
	
	Type your answers here



	3.
	Identifying the aspect

	The eight aspects of the mathematics framework cover the breadth of the mathematics and statistics learning area and emphasise making sense of mathematical ideas and reasoning mathematically. Four of the aspects address key ideas in the number and algebra strand, two address the measurement and geometry strand, and two address the statistics strand.
The four number and algebra related aspects draw heavily on the findings from the Numeracy Development Projects. One key difference was the decision to embed the development of fractional knowledge and proportional reasoning in the multiplicative and algebra related aspects. 
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	What to do … 
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	Record your answers

	Turn to the mathematics framework and read each of the aspect descriptions. Which aspect of the mathematics framework do these three illustrations belong to?    
	
	Type your answers here




	4.
	A look at the signpost descriptors

	The mathematics framework describes students’ developing expertise as they respond to increasingly more complex problems. Although the framework incorporates knowledge and skills, its main focus is on supporting teachers to consider how students are using these to solve problems.  
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	What to do … 
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	Record your answers

	Look at the signpost descriptors for the aspect patterns and relationships, and identify the signpost that each of the illustrations belongs to. (Try not to peek at the illustrations themselves!)
Look at the illustrations within the signposts you identified. Did you identify the correct signposts? If not, reconsider the connections between the illustrations and the signpost descriptors.    
Identify and record the ‘step-up’ that occurs between each signpost. Which achievement objective/s are most closely associated with each illustration?
	
	Type your answers here
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Going up in twos [ADownload PDF for this illustration

Annotation

Helena can recognize a linear relationship expressed on a graph. She is able to move flexibly
between representations of the relationship and can explain her thinking. Helena is able to
suggest a situation that the equation and graph describe.

Problem: Going up in twos
The teacher shows the student the following graph:
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Then the teacher poses this problem:
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This graph fell out of someone’s maths folder. What is this graph showing and what
situation could it describe.

Student Response
Lf) o 2 X —+ f

Teacher: Tell me about your thinking here.

Helena: Well first | could see it's a linear relationship. | worked out that the value of
each mark on the y axis is two. The x axis has two marks to show 1. Once | had
done that, | could see that the y axis on the graph shows 1 at O on the x axis.
That's the + 1. Then, as you move along the x axis, y goes up from there in
twos. So | thought it would help to write an equation. y is the same as 2x. |
tried with numbers for x and y to check. If xis2theny=2x2 +1,soy =5. You
can see that on the graph.





image7.png
Teacher: And what situation could this equation be describing?

Helena: Well, say you had to pay one dollar to get into the school fair. Once you were
in, you had to pay two dollars to play at each of the fun stalls where you could

win a prize. x would be the number of stalls you visited and y would be the
total amount you spent.
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Find the Rule [ADownload PDF for this illustration

Annotation

James shows relational thinking, in forming an equation that describes the given parabola.
James recognises key features of a parabola and notes that this graph shows a standard
parabola that has been vertically translated.

Problem: Find the Rule
The teacher poses this problem:

Find the relationship between the following coordinates.

Student Response
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James:

Teacher:

I know this is a parabola, so the rule must be x squared something.

How do you know it's a parabola?
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James:

Teacher:

James:

Teacher:

James:

There's a mirror line and a bottom bit, the vertex. Oh, and the shape is right
from the vertex. | can go across 1, up 1 and across 2, up 4 from the vertex.

Yeah, across 3, up 9 works too. But it's not all sitting on (0,0). It's been moved
down...down four.

So can you tell me the rule?
X squared minus 4.

Can you give me the equation of this parabola?

(writes) y = x?-4
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Fencing itin [ADownload PDF for this illustration

Annotation

Brian solves the problem representing the relationship between elements of a sequential
pattern and their ordinal positions using a table and a graph. He can state the rule in words
that correctly describe the pattern and the shape of the line in the relationship graph.

Problem: Fencing It In

The teacher shows the student the following matchstick fence pattern and makes pencil
and paper available to the student.

Length 1 Length 2 Length 3
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Then the teacher poses this question:

In this fence problem there are three fences of length 1, length 2 and length 3. Your
challenge is to find out how many matchsticks you need for different fence lengths.

Student Response
Brian draws the following table and graph:





image13.png
Brian draws the following table and graph:
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Teacher:  Tell me about what you have done.

Brian: With problems like these | find it helps if | draw a table so | can see what was
going on with the numbers. Then | like to see it on a graph cos that shows
what's happening too. You can see the 10 for the first fence length, but then
the slope is in a straight line from there because each fence length goes up
by the same amount, which is eight.
| wrote the rule too because that tells you in words what's happening in the
pattern.
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