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Internal Assessment Resource

Mathematics and Statistics Level 2

	This resource supports assessment against:

Achievement Standard 91256

Apply co-ordinate geometry methods in solving problems

	Resource title: Irrefutable Proof

	2 credits

	This resource:

· Clarifies the requirements of the standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	November 2011

To support internal assessment from 2012

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number: A-A-11-2011-91256-01-5177

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.


Internal Assessment Resource

Achievement Standard Mathematics and Statistics 91256: Apply co-ordinate geometry methods in solving problems

Resource reference: Mathematics and Statistics 2.1B

Resource title: Irrefutable Proof

Credits: 2
Teacher guidelines

The following guidelines are designed to ensure that teachers can carry out valid and consistent assessment using this internal assessment resource. 

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Mathematics and Statistics 91256. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it.

Context/setting

This assessment activity requires students to choose one of two tasks. One task involves generalising a reflection in a mirror line and the other is proving that the polygon formed by joining the midpoints of any quadrilateral is a parallelogram. 
The context for both tasks involves students working with known co-ordinates and then generalising.  

This activity specifies co-ordinates for each task. The tasks can be adapted so that each student uses unique co-ordinates by providing students with different sets of pre-determined points.
Conditions 
Students need to be given time to read each of the tasks and choose which one they will complete for the assessment. Confirm the timeframe with your students. Students need to work independently. Students may use graphing calculators.

Resource requirements 
Provide copies of the Level 2 Mathematics formulae sheet.
Additional information 

None.

Internal Assessment Resource

Achievement Standard Mathematics and Statistics 91256: Apply co-ordinate geometry methods in solving problems

Resource reference: Mathematics and Statistics 2.1B

Resource title: Irrefutable Proof

Credits: 2
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Apply co-ordinate geometry methods in solving problems.
	Apply co-ordinate geometry methods, using relational thinking, in solving problems.
	Apply co-ordinate geometry methods, using extended abstract thinking, in solving problems.


Student instructions 

Introduction

Mathematicians look at specific examples in order to make conjectures about more general cases. They then try to prove these conjectures. This assessment resource requires you to apply co-ordinate geometry methods using specific figures on a co-ordinate plane and then make a generalisation. 
You are only required to complete one task. Choose either the Reflection or the Quadrilateral task.
Reflection task
Develop a general method for finding the co-ordinates of the reflection of any point in the mirror line joining the points (0, 2¼) and (4½, 0) by completing the following steps:

· reflect the point (4, 1) in the mirror line joining the points (0, 2¼) and (4½, 0) and find the co-ordinates of the reflection;

· if (a, b) is any point not on the mirror line, reflect the point (a, b) in the mirror line and find the co-ordinates of the reflection. 

The quality of your discussion and reasoning will determine the overall grade. Show your calculations. Use appropriate mathematical statements. Clearly communicate your strategy and method at each stage of the solution.
Quadrilateral task
The quadrilateral ABCD has vertices A (0, 0), B (1, 4), C (5, 3), and D (7, 1). P, Q, R, and S are the midpoints of the sides of the quadrilateral. If the points P, Q, R, and S are joined, a new quadrilateral is formed. 
· what type of quadrilateral is PQRS? You must show the co-ordinate geometry methods you used to get your answer.
· show that for any set of points A (0, 0), B (a, b), C (c, d), and D (e, f), joining the midpoints of AB, BC, CD, and DA always gives this type of quadrilateral. 
The quality of your discussion and reasoning will determine the overall grade. Show your calculations. Use appropriate mathematical statements. Clearly communicate your strategy and method at each stage of the solution.
Assessment schedule: Mathematics and Statistics 91256 Irrefutable Proof
Teacher note: Customise this schedule with examples of the types of responses that can be expected based on the actual task students do.
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has applied co-ordinate geometry methods in solving problems.

The student correctly selects and uses co-ordinate geometry methods. They have demonstrated knowledge of geometric concepts and terms and communicated using appropriate representations.
The student must provide evidence that co-ordinate geometry methods have been used. 
The evidence depends on the task that has been chosen by the student. 
Reflection

The student correctly finds the equation of the mirror line and the gradient of the line joining the point and its reflection.
Quadrilateral
The student finds the midpoints of the sides of ABCD and investigates the quadrilateral PQRS.

For example, a student might:
· find the midpoints, the gradients of the lines joining the midpoints, and recognise the parallel lines.

· find the midpoints, the lengths of the sides, and recognises the equal sides. 
	The student has applied co-ordinate geometry methods, demonstrating relational thinking in solving problems. 

The student has related their findings to the context or communicated their thinking using appropriate mathematical statements.
The evidence depends on the task that has been chosen by the student.

Reflection

The student connects the reflected point to the intersection of the mirror line and the perpendicular line through (4, 1). They have found the equations of the mirror line and the perpendicular line, solved them to find the point of intersection, and found the co-ordinates of the reflected point.  
Quadrilateral
For example:
The student connects the equal gradients of PQ and RS and the equal gradients of QR and SP to two pairs of parallel sides to conclude the quadrilateral is a parallelogram. 

	The student has applied co-ordinate geometry methods, demonstrating extended abstract thinking in solving problems.

The student has used correct mathematical statements or communicated mathematical insight.
The evidence depends on the task that has been chosen by the student.

Reflection 
The student uses the line through (a,b) that is perpendicular to the mirror line to generalise the location of the reflected point for all co-ordinates (a,b) not on the mirror line. They have used the equation of the mirror line and the point of intersection of the perpendicular line through (a,b) to find the co-ordinates of the reflected point.
Quadrilateral
The student finds the vertices of the quadrilateral for the general points and the gradients of the sides of joining the vertices and concludes that, since both pairs of opposite sides have the same gradient, they are parallel and the quadrilateral is a parallelogram.



Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard. 
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