[image: image1.wmf]National Certificate of Educational Achievement
TAUMATA MATAURANGA A-MOTU KUA TAEA









	

Internal assessment resource Mathematics and Statistics 2.2A v2 for Achievement Standard 91257 PAGE FOR TEACHER USE


[image: image2.emf]National Certificate of Educational Achievement
TAUMATA MATAURANGA A-MOTU KUA TAEA










	


Internal Assessment Resource

Mathematics and Statistics Level 2

	This resource supports assessment against:

Achievement Standard 91257 version 2
Apply graphical models in solving problems

	Resource title: Motorcycle School

	4 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
	February 2015 Version 2

To support internal assessment from 2015

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

NZQA Approved number: A-A-02-2015-91257-02-5578

	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 91257: Apply graphical methods in solving problems

Resource reference: Mathematics and Statistics 2.2A v2
Resource title: Motorcycle School

Credits: 4
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 91257. 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 find the equations modelling sections of a course described on the co-ordinate plane.

The context for this resource is a motorcycle-agility training course. Students use the course instructions and develop equations for the sections of the course. 

Conditions 
This assessment activity may be conducted in one or more sessions. Confirm the timeframe with your students. Students need to work independently. 

Students may use graphing calculators.

Resource requirements 
Provide students with copies of Resource 1 and the Level 2 Mathematics formulae sheet.
Additional information 

None.

Internal Assessment Resource

Achievement Standard Mathematics and Statistics 91257: Apply graphical methods in solving problems

Resource reference: Mathematics and Statistics 2.2A v2
Resource title: Motorcycle School

Credits: 4

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Apply graphical methods in solving problems.
	Apply graphical methods, using relational thinking, in solving problems.
	Apply graphical methods, using extended abstract thinking, in solving problems.


Student instructions

Introduction

A motorcycle training organisation is offering an agility course for beginning riders. They have identified four key skills that riders should practise:

· straight-line braking
· weaving
· maintaining a smooth parabola in a turn
· increasing or decreasing spacing by a fixed percentage. 

The training organisation created a course layout based on a fixed placement of cones. However, to describe the course to the rider, the equation of each section is needed. 

An instructor observes each rider by walking along a particular path.
Teacher note: This activity can be adapted so that each student uses a common course or a unique course by providing students with sets of pre-determined co-ordinates and instructions.
Task

Working independently, use the course instructions (see Resource 1) to prepare a report to the training organisation describing the shape of the course by:

· graphing the position of the cones and sketching the intended course of the rider
· developing equations that model each section of the course
· identifying where the instructor can walk without getting in the way of the motorcyclist
· describing the method you used to find each equation
· stating any assumptions, generalisations, and reflections on the modelling process, for example, possible extensions, parallel courses, or strengths and weaknesses of your method.

The description of the course, the quality of your reasoning, and how well you link the context to generalisations of graphical and algebraic models will determine the overall grade. Clearly communicate your method using appropriate mathematical statements. 
Resources

Resource 1: Course Instructions

Place cones at the following co-ordinates, in metres, with the positive y axis pointing due north:

	Cone
	Location
	Cone
	Location
	Cone
	Location

	A
	(-14, 1)
	D
	(7, 6)
	G
	(7, 0)

	B
	(-1, 6)
	E
	(7, 10)
	H
	(17, -3)

	C
	(3, 6)
	F
	(10, 10)
	I
	(7,1)


Section 1: Start from a point one metre to the north of cone A. Ride in a straight line to a point two metres to the north of cone B. 

Section 2: Weave around cones B, C, and D, such that the maximum distance south of cone C is the same as the maximum distance north of cones B and D, passing through the point (5,6) following a curve of the form f(x) = Asin(x – 5) + C.
Section 3: At the point due north of cone D, turn south to maintain a smooth parabola to arrive at the point eight metres to the east of cone G. 
Section 4: Turn left from the point directly to the east of cone G, ride so that the distance south of the x-axis follows an exponential curve of the form f(x) = A.2x-B + C. Brake to a stop at cone H.

While the rider navigates the course, the instructor should walk along a line equidistant from cones D and I. 

Assessment schedule: Mathematics and Statistics 91257 Motorcycle School

Teacher note: Teachers will need to 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 graphical methods in solving problems.
The student correctly selects and uses graphical methods. They have demonstrated knowledge of the properties of functions and graphs and communicated using appropriate representations.
For example a student might: 
· connect different representations by sketching the graph and finding the equation of any of sections 2, 3 or 4.

· identify transformations by describing the amplitude and vertical shift of the sine graph or the vertical and horizontal shift of sections 3 or 4. 
	The student has applied graphical methods, using relational thinking, in solving problems. 
The student has connected different concepts or representations and has selected and carried out a logical sequence of steps.

The student has related their findings to the context or communicated their thinking using appropriate mathematical statements. 
For example:
· the student has connected the graphs of each section by identifying the points of intersection of the sections.

· the student has connected the path of the instructor to the graph of the course and identified a safe domain for the instructor.
	The student has applied graphical methods, using extended abstract thinking, in solving problems. 
The student has used correct mathematical statements or communicated mathematical insight. 
For example:
The student identifies that a margin of safety is required on both sides of the path for the instructor and uses this, along with accurate representations of the four sections, to accurately define the domain for the instructor to walk safely. The strategy used to identify the safe domain for the instructor is communicated using correct mathematical statements.



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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