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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: Fruity Freezes

	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-02-2017-91268-03-5796

	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 2.13B v3
Resource title: Fruity Freezes
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 activity requires students to design and run a simulation that can be used to estimate the number of days required to get four different symbols in an ice-block competition. 

Students write a report that describes their simulation method, records its outcomes with sufficient clarity that their conclusion(s) can be confirmed, and reflects on the process used.

Conditions 

This assessment activity should be conducted in one session. 

Students work independently to design and run a simulation, and produce a written report.

Students may use graphing calculators, and equipment such as dice, spinners, random number tables, or cards to conduct their simulation.

Resource requirements 

Teachers may choose to supply students with equipment such as dice, spinners, random number tables or cards.

Additional information 

None.

Internal Assessment Resource

Achievement Standard Mathematics and Statistics 91268: Investigate a situation involving elements of chance using a simulation
Resource reference: Mathematics and Statistics 2.13B v3
Resource title: Fruity Freezes
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

Fruity Freezes is holding a competition to boost ice-block sales. Each ice-block stick is stamped with one of four symbols. People who collect all four symbols receive a free movie ticket.

Grace plans to buy an ice-block every day until she gets a set of four different symbols. If she gets a set of four different symbols she will stop buying ice-blocks. However, she has only enough money to buy ice-blocks for a maximum of ten days.
Some symbols are harder to get than others, as shown in the table: 

	Symbol
	apple
	pineapple
	grape
	strawberry

	Probability of occurrence
	0.4
	0.3
	0.2
	0.1


This assessment activity requires you to design and run a simulation that can be used to investigate the number of days that Grace will buy ice-blocks for. 

Teacher note: This activity can be adapted by changing the probability distribution of the ice-block symbols or choosing another ‘set collecting’ context e.g. awards given to students for positive behaviour, cereal box cards. The production of the items needs to be sufficiently large that the simulation does not need to be adapted to accommodate ‘sampling without replacement’.

You will write a report that describes your simulation method, and records its outcomes. Your report will include a conclusion based on the outcomes of your simulation, and a reflection on your process. 

Task

Use the competition information to design and run a simulation that can be used to investigate how many days Grace will buy ice-blocks for. 

· Describe your simulation method with enough detail for another person to replicate it.

· Record the outcomes of your simulation. Record your outcomes clearly enough for someone reading them to be able to confirm or challenge your conclusion(s).

· Use your results to write a conclusion about the number of days Grace will buy ice-blocks for. Your conclusion needs to include estimates of the mean number of days she will buy ice-blocks for, her chances of winning a free movie ticket and any other findings from your simulation.

· State any assumptions you have made in your simulation design, and suggest possible improvements and/or other variables to consider when investigating this situation.

The design and description of your simulation, and the quality of your reasoning, will determine the overall grade.

Assessment schedule: Mathematics and Statistics 91268 Fruity Freezes

Teachers will need to adapt this assessment schedule 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, decided on the number of trials and determined the data recording method.
For example, for designing the simulation:
· an appropriate random number generator to establish which symbol is obtained for each ice-block purchase
· a trial has been defined
· a finishing point for any trial has been identified
· a recording system which enables the simulation to be completed has been developed. 
· conducted the simulation and recorded the results. 
For example, the outcomes of the simulation are recorded with sufficient clarity that you could use them to challenge or confirm the student's conclusion(s).
· selected and used appropriate displays and measures. 
For example, results have been displayed using an appropriate table. The mean number of days or chance of winning a movie ticket has been calculated.
· communicated findings in a conclusion.

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 which refer to evidence gained from the simulation.


The student has:

· designed the simulation for the situation given. They have identified the tools to be used, defined a trial, decided on the number of trials and determined the data recording method. They have identified at least one assumption made in designing their simulation.
For example, for designing the simulation:
· an appropriate random number generator to establish which symbol is obtained for each ice-block purchase. The allocation of probabilities to outcomes has been clearly explained.
· a trial has been defined
· a finishing point for any trial 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 simulation and recorded the results.
For example, the outcomes of the simulation are recorded with sufficient clarity that you could use them to challenge or confirm the student's conclusion(s).
· selected and used appropriate displays and measures. 
For example, results have been displayed using an appropriate table and aspects of the display(s) have been discussed. The mean number of days and chance of winning a movie ticket have been calculated.
· 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 the tools to be used, defined a trial, decided on the number of trials and determined the data recording method. They have identified at least two assumptions made in designing their simulation.
For example, for designing the simulation:
· an appropriate random number generator to establish which symbol is obtained for each ice-block purchase. The allocation of probabilities to outcomes has been clearly explained.
· a trial has been defined
· a finishing point for any trial 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 simulation and recorded the results.
For example, the outcomes of the simulation are recorded with sufficient clarity that you could use them to challenge or confirm the student's conclusion(s.)
· selected and used appropriate displays and measures.
For example, results have been displayed using an appropriate table. The mean number of days and chance of winning a movie ticket have been calculated. The student has 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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