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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: Communications Shake Up!

	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-02-2015-91257-02-5579

	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 2.2B v2
Resource title: Communications Shake Up!

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 a set of functions, given a description of the type of each function.

The context for this resource is a set of mobile phone calling plans. Students are to process the plan descriptions and develop equations whose graphs match the plans. 

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, computer spreadsheets, or similar technology.

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 2.2B v2
Resource title: Communications Shake Up!

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 telecommunications company is reviewing its mobile phone calling plans. Currently, its customers must choose one of the Orange, Green, or Red calling plans. The company intends to replace the existing Green plan with a new Blue plan. The Blue plan will be priced using either a quadratic or a logarithmic model.

This assessment activity requires you to analyse and model the three existing plans and the two potential plans, and to make a recommendation on which pricing model the company should use for the Blue plan. 

Teacher note: This activity can be adapted by modifying the parameters of the plans.

Task

Working independently, analyse the calling plans in Resource 1 and prepare a report to the telecommunications company by:

· graphing the three existing plans;

· developing equations that model the three current and two potential plans, identifying the domain for each equation;

· clearly indicating the method you used to find each equation;

· comparing and contrasting the different plans, describing the positive and negative aspects of each plan for theoretical customers;

· comparing the Blue plans with the Green plan and recommending which Blue plan should replace the current Green plan, with justification;

· stating any assumptions, generalisations, and reflections on the modelling process, for example, possible extensions or strengths and weaknesses of your method.

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

Resource 1: Calling Plans

Current Plans:

	Mobile call plan
	Monthly access fee
	Included minutes
	Cost per additional minute

	Orange
	$15.00
	0
	

	Green
	$47.00
	80
	$0.40

	Red
	$65.00
	165
	$0.80


The Orange plan will increase quadratically so that a 100 minute call costs $65.00
New Plan Options:

	Mobile call plan
	Monthly access fee
	Included minutes
	Cost per additional minute

	Blue Option 1 – Quadratic
	$31.00
	80
	see below

	Blue Option 2 – Logarithmic
	$15.85
	20
	see below


The charge for the first plan will increase quadratically after 80 minutes, to reach a maximum of $80.00 at 150 minutes. Usage after 150 minutes will be charged at $0.20 per minute for the remainder of the month.

The charge for the second plan will increase logarithmically in the form f(x) = a + b ln(x) after 20 minutes. The logarithmic plan will reach $80.00 at 125 minutes. Usage after 125 minutes will be charged at $0.40 per minute for the remainder of the month.
Assessment schedule: Mathematics and Statistics 91257 Communications Shake Up!

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 models 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 identifying the equations of any of the plans.
· sketch the graph of any of the plans.
· correctly identify the domains of the modelled plans.
	The student has applied graphical models, 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 representations of the current plans with the points of intersection to make a comparison of the positive and negative aspects of each plan for the theoretical customer.

· The student has connected a Blue plan and the Green plan with the points of intersection to make a comparison of the positive and negative aspects of each plan for the theoretical customer.


	The student has applied graphical models, using extended abstract thinking, in solving problems.
The student has used correct mathematical statements or communicated mathematical insight.

For example:
The student compares current plans and provides graphs of the two Blue plans and the Green plan. They use the points of intersection to make a contextual comparison and a justified recommendation for optimal pricing for either the theoretical customer or the company. The strategy and recommendations are clearly 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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