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[bookmark: _Toc189726363]About this resource 
This document is Part 3 of an assessment package designed to assess the outcomes from Unit 12 – investigating parabolas of the Department of Education’s Stage 5 Year 10 sample scope and sequence.


[bookmark: _Toc185342842][bookmark: _Toc185500281][bookmark: _Toc189726364]Sample solutions – Core
[bookmark: _Toc185500282][bookmark: _Toc189726365]Mind map
[image: A mind map for parabolas. The visual stimulus shows 3 graphs in a blue box, each with a graph of y equals x squared, which is drawn with a dashed line, and another graph. There is information on the map outlining the features of each of the graphs. Other information shows examples of other graphs and how to expand binomial products.]
[bookmark: _Toc185500283][bookmark: _Toc189726366]Non-routine problem
The -intercept is 2, which means if it was a quadratic equation, it would be So I’m going to guess and check values for  and verify using a table of values.

	
	-2
	-1
	0
	1
	2

	
	6
	3
	2
	3
	6



The coefficient of x is too low.

	
	-2
	-1
	0
	1
	2

	
	10
	4
	2
	4
	10



The coefficient of x is too big.



	
	-2
	-1
	0
	1
	2

	
	8
	3.5
	2
	3.5
	8



This represents the data included in the table provided. Does it work for larger values of x?

	
	-5
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4
	5

	
	39.5
	26
	14.5
	8
	3.5
	2
	3.5
	8
	14.5
	26
	39.5


This does not correspond with the table of values provided. Some of the -values exceed the given values and others are lower. 
The table of values does not seem to be symmetrical while parabolas of the form always are.
In the table of values provided, the -values when  and  are not the same. This matches the graph where the coordinate for  is below 15 and  is greater than 15. 
Therefore,  cannot model this data well.
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[bookmark: _Toc185500284][bookmark: _Toc189726367]Marking guidelines – Core
Table 1 – assessment marking guidelines (Core)
	Criteria
	Working towards developing
	Developing
	Developed
	Well developed
	Feedback

	Representations of parabolas and quadratics
	Attempts to annotate or reference the parabolas provided within the task.
	Represents a parabola as a table of values, a graph or an equation.
	Shows connections, with some accuracy, between the graph of a parabola and its equation.
	Accurately shows the connection between the graph of a parabola and its equation.
	The student has shown the connections between representations as seen on the mind map, when they reference the symmetry reflected in the table of values and the axis of symmetry. They have also connected the equation to the graph by stating the c ‘slides’ the graph up and down. This connection is also seen in their non-routine problem when referencing symmetry in a table of values.

	Features of a parabola
	Attempts to identify some features of a parabola, such as the intercepts, the shape of the parabola and the axis of symmetry.
	Identifies features of a parabola.
	Identifies and explains features of a parabola.
	Identifies and explains all features of a parabola and how to find them from the equation.
	The student has identified all the features of a parabola on each of the graphs provided in the mind map and labelled them. To improve, the student should show how you may find the features of the graph from the equation. 

	Mathematical communication and reasoning
	Uses limited mathematical language to communicate their reasoning.
	Uses some mathematical language to communicate their reasoning.
	Uses appropriate mathematical language to communicate reasoning, explain solutions and justify results.
	Uses precise mathematical language consistently and effectively to communicate reasoning, explain solutions and justify results.
	The student has used mostly appropriate language, but could make it more precise, such as narrow and wider when explaining the change  has on a parabola, or the use of translate instead of slide. They have also referred to symmetry, but not specified where the parabola is symmetrical.
To improve, the student should use more precise language.

	Application of quadratic relationships (Core)
	Attempts to complete the table of values.
	Attempts to explain why a parabola would not represent the catenary.
	Explains why a parabola would not represent the catenary using the features of a parabola and one representation.
	Explains why a parabola would not represent the catenary using the features of a parabola and multiple representations.
	The student has referenced both the table of values and the graph when explaining why a parabola would not represent a catenary. They have also referenced features such as the -intercept and symmetry when justifying why.



[bookmark: _Toc185500285][bookmark: _Toc189726368]Sample solutions – Path
[bookmark: _Toc185500286][bookmark: _Toc189726369]Mind map
[image: A handwritten mind map for parabolas showing both core and path elements. The visual stimulus shows 3 graphs, each with a graph of y=x squared and another graph. There is information on the map outlining the features of each of the graphs. Other information shows transformations of other graphs, how to find key features, factorising trinomials and how to expand binomial products.]

[bookmark: _Toc189726370][bookmark: _Toc185500287]Non-routine problem
[image: Example of student's first attempt of the Open Middle problem. The student notes their solution is not valid because they used the PSF method to check all of their solutions, and it didn't work for the first one.  They learned that writing them in ascending order works well for the trinomials, with a negative c term, but not so well for the positive c term. They got lucky with 5 and 6 because 6 has lots of factors. Next time they will change their strategy by rearranging 2 and 1 to make a perfect square.]
[image: Example of student's second attempt of the Open Middle problem. The student notes that in their first attempt, they checked the last 3 expressions and modified the first expression to include a perfect square. They learned that the problem can be solved. They wonder if the expression with a +c term can be factorised by placing the numbers in descending order. They will switch 5 and 6 to verify their wonder statement in their next attempt. ]
[image: Example of student's third attempt of the Open Middle problem. The student notes in their third attempt that by using the PSF method all their solutions were valid. The learned that as long as they can use consecutive numbers, they should be able to solve the problem, as long as they get them in the right order. They will change their strategy next time to try a different set of factors to see if they can solve it. ]
[image: Example of student's fourth attempt of the Open Middle problem. The student notes their solution is not valid because while there are solutions for x, they aren't integers as shown by the quadratic formula. They learned that they should have used x2 + 6x + 0 to test the solution because that still leaves 3 other sets of consecutive numbers that they know would work from their first 3 attempts.]

[bookmark: _Toc189726371]Marking guidelines – Path
Table 2 – assessment marking guidelines (Path)
	Criteria
	Working towards developing
	Developing
	Developed
	Well developed
	Feedback

	Representations of parabolas and quadratics
	Attempts to annotate or reference the parabolas provided within the task.
	Represents a parabola as a table of values, a graph or an equation.
	Shows connections, with some accuracy, between the graph of a parabola and its equation.
	Accurately shows the connection between the graph of a parabola and its equation.
	The student has shown their knowledge of transformations, though this is not represented when stating that  transformed into  They also stated the graph gets ‘steeper’ and ‘shallower’ but not precisely how affects the graph.
To improve, the student should be more precise when explaining transformations.

	Features of a parabola
	Attempts to identify some features of a parabola, such as the intercepts, the shape of the parabola and the axis of symmetry.
	Identifies features of a parabola.
	Identifies and explains features of a parabola.
	Identifies and explains all features of a parabola and how to find them from the equation.
	The student identifies all of the features on the graph provided.
To improve, the student should explain what all the features are, including the 
-intercepts, and how to find these features from any equation.

	Mathematical communication and reasoning
	Uses limited mathematical language to communicate their reasoning.
	Uses some mathematical language to communicate their reasoning.
	Uses appropriate mathematical language to communicate reasoning, explain solutions and justify results.
	Uses precise mathematical language consistently and effectively to communicate reasoning, explain solutions and justify results.
	The student has used language such as perfect square, consecutive numbers and translate to convey their reasoning, solutions and results.

	Algebraic techniques 
(Path content)
	Attempts to factorise a quadratic expression.
	Successfully factorises a quadratic expression or recognises the connection between binomial products and quadratic relationships.
	Successfully factorises a variety of quadratic expressions.
	Uses connections between the terms of quadratic expressions and binomial products to strategically approach the problem.
	The student has applied their knowledge of perfect squares and the connection between factorising and expanding to strategically approach the problem using the expected results from binomial products.



[bookmark: _Toc185500289][bookmark: _Toc189726372]Valid solutions for non-routine problem – Path
This section contains possible solutions to the non-routine problem for Path outcomes.
	Solution 1




	Solution 2





	Solution 3




	Solution 4





	Solution 5




	Solution 6
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	Solution 9




	Solution 10





	Solution 11




	Solution 12
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