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Internal Assessment Resource

Mathematics and Statistics Level 2

	This resource supports assessment against:

Achievement Standard 91268 version 3
Investigate a situation involving elements of chance using a simulation

	Resource title: Canoe Hire

	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
	February 2017 Version 3
To support internal assessment from 2017

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

NZQA Approved number: A-A-02-2017-91268-03-5795

	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 91268: Investigate a situation involving elements of chance using a simulation
Resource Reference: Mathematics and Statistics 2.13A v3
Resource title: Canoe Hire

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 91268. 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 present a recommendation based on the results of a simulation. The context for the simulation is the number of canoes available at a canoe hire stand.

Conditions 

This assessment activity should be conducted over a number of sessions. The timing of the sessions and what is completed in each session will depend on available time. Subtasks include: familiarisation with the task, designing the simulation(s), performing the simulation(s), making calculations and writing a recommendation in a report. Confirm the timeframe with your students. Students must work independently.

Students may use appropriate technology.

The format of the presentation could be, but is not restricted to, a computer slideshow, a written report, or an oral presentation.

Resource requirements 
Provide students with copies of Resource 1 and random number tables, dice, spinners, or cards as needed to perform the simulation(s). 

Additional information 

This standard requires that students actually perform a simulation; contexts that can be solved directly using theoretical probabilities are not permitted.

Internal Assessment Resource

Achievement Standard Mathematics and Statistics 91268: Investigate a situation involving elements of chance using a simulation
Resource reference: Mathematics and Statistics 2.13A v3
Resource title: Canoe Hire

Credits: 2
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate a situation involving elements of chance using a simulation.
	Investigate a situation involving elements of chance using a simulation, with justification.
	Investigate a situation involving elements of chance using a simulation, with statistical insight.


Student instructions

Introduction

Two university students are planning to set up a canoe hire business. They have observed a similar operation in another town and have collected information about the time between arrivals and how long people are willing to wait for a canoe. 

This assessment activity requires you to design and run simulations using the information the university students have gathered, and to present a recommendation to them on the number of canoes they need to buy for their canoe hire business. 

Teacher note: This activity can be adapted by specifying different rental products, initial inventories, and customer wait times more relevant to your school, for example, ski hire or hot air balloon hire. 

Task

Using the canoe hire business information (see Resource 1), present a report to the two university students justifying the number of canoes they should buy. You need to:

· choose an appropriate simulation tool

· design a process to simulate an afternoon for the canoe hire business (start with the initial number of canoes for hire at 10), recording the number of canoes in use throughout the afternoon and the number of prospective customers who arrived and then left without hiring a canoe. Your design must clearly define a trial, show how you will record your results, and state conditions for ending the simulation

· carry out the simulation and recording the outcomes

· refine the simulation for a different number of canoes based on the results of the first simulation

· carry out a second simulation for another afternoon, using the different number of canoes

· analyse the impact of the new number of canoes on canoe usage and number of prospective customers who arrived and then left without being able to hire a canoe

· suggest a suitable number of canoes based on the results of the two simulations

· state any assumptions, design considerations, and any reflections on the simulation process, for example, possible improvements or strengths of your approach.

The design and description of your simulation, the quality of your reasoning, and how well you link the context to generalisations of statistical simulations will determine your overall grade. Show your calculations and any spreadsheet formulae. Clearly communicate your method using appropriate mathematical statements, such that another person could independently perform your simulation and verify your conclusions.
Resources

Resource 1: Canoe Hire Business Information

Canoes will be hired for half an hour at a time, with the business open from 4:00pm to 6:30pm.

From their survey of an out-of-town business they found that a new customer arrives every 2 to 7 minutes, according to the following distribution:

	Time between arrivals (minutes)
	2
	3
	4
	5
	6
	7

	Probability
	0.1
	0.2
	0.3
	0.2
	0.1
	0.1


A potential customer will not stay if a canoe is not available when they arrive. 

Assessment schedule: Mathematics and Statistics 91268 Canoe Hire

Teacher note: The assessment schedule is not ready to use. Teachers will need to adapt it to include examples of the types of responses that can be expected. 
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student shows evidence of using each component of the simulation process.

The student has:

· designed the simulation for the situation given. They have identified the tools to be used, defined a trial and the conditions for ending the simulation, and determined the data recording method.
For example, for designing a simulation for 10 canoes:
· an appropriate random number generator to establish intervals between the arrival times of successive customers has been used 

· a trial which takes intervals between customers arriving, determining the start time for a canoe hire, and making a decision on the availability (or otherwise) of a canoe into consideration has been defined
· a finishing point for the simulation has been identified
· a recording system that enables the simulation to be completed has been developed
· conducted the initial simulation and recorded the outcomes.
For example, the outcomes of the simulation for 10 canoes have been recorded.
· selected and used appropriate displays and measures. 
For example, outcomes have been displayed using an appropriate table.
communicated findings in a conclusion, making a statement relating to the number of canoes for at least one of the simulations.

For example, a statement about the simulation that is consistent with the recorded outcomes. The simulation might not consider all aspects of the stated situation
	The student links components of the simulation process to the context, explaining relevant considerations made in the design of the simulation and supporting findings with statements that refer to evidence gained from the simulation.

The student has:

· designed the simulation for the situation given. They have identified in detail the tools to be used, defined a trial and the conditions for ending the simulation, and determined the data recording method. They have identified at least one assumption in designing their simulation. 
For example for designing a simulation for 10 canoes and also for a different number of canoes:
· an appropriate random number generator to establish intervals between the arrival times of successive customers has been used. The allocation of probabilities to outcomes has been clearly explained
· a trial that takes intervals between customers arriving, determining the start time for a canoe hire, and the availability (or otherwise) of a canoe into consideration has been defined
· a finishing point for the simulation has been identified
· a recording system which enables the simulation to be completed has been developed
· at least one assumption has been discussed. 

· conducted the initial simulation and recorded the results and repeated the simulation for a different number of canoes.
For example, recording the outcomes of the simulation for 10 canoes and also a different number of canoes, taking all aspects of a trial into consideration.
· selected and used appropriate displays and measures. 
For example, outcomes have been displayed using an appropriate table and aspects of the display(s) have been discussed.
· communicated findings in a conclusion and linked the recommendation to the results of the simulations.
 At least one assumption has been identified and the potential effect on the simulation has been discussed.
For example, a statement about the simulation that is consistent with the recorded outcomes. The findings are justified with reference to the recorded outcomes and the displays and measures 


	The student shows evidence of investigating the situation using each component of the simulation process, integrating statistical and contextual knowledge throughout the process.

The student has:

· designed the simulation for the situation given. They have identified in detail the tools to be used, defined a trial and the conditions for ending the simulation, and determined the data recording method. They have identified at least two assumptions in designing their simulation.
For example, for designing a simulation for 10 canoes and also for a different number of canoes:
· an appropriate random number generator to establish intervals between the arrival times of successive customers has been used. The allocation of probabilities to outcomes has been clearly explained
· a trial that takes intervals between customers arriving, determining the start time for a canoe hire, and making a decision on the availability (or otherwise) of a canoe has been defined
· a finishing point for the simulation has been identified
· a recording system which enables the simulation to be completed has been developed
· at least two assumptions have been identified and the potential effect of them on the simulation has been discussed. 
· conducted the initial simulation and recorded the results and repeated the simulation for a different number of canoes.
For example, recording the outcomes of the simulation for 10 canoes and also a different number of canoes, taking all aspects of a trial into consideration.
· selected and used appropriate displays and measures.
 For example, outcomes have been displayed using an appropriate table.
 They have discussed the overall aspects of the distribution or simulation.
· communicated findings in a conclusion and linked the recommendation clearly to the results of simulations. They have discussed more than one aspect of the recommendation with respect to the context of the simulations in depth.
At least two assumptions have been identified and the potential effect of them on the simulation has been discussed.
For example, a statement about the simulation that is consistent with the recorded outcomes. The findings are justified with reference to the recorded outcomes and the displays and measures. 
Discussion could identify limitations of the simulation and how the simulation could be addressed to allow for this. 



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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