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Internal Assessment Resource

Mathematics and Statistics Level 1

	This resource supports assessment against:

Achievement Standard 91038 version 3
Investigate a situation involving elements of chance

	Resource title: Games of Chance

	3 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 3
To support internal assessment from 2015

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

NZQA Approved number A-A-02-2015-91038-02-4531

	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 91038: Investigate a situation involving elements of chance

Resource reference: Mathematics and Statistics 1.13B v3
Resource title: Games of Chance

Credits: 3

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 91038. 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 pose a question about a game of chance, plan an experiment, perform the experiment, present the data in appropriate displays, and draw a conclusion.

The context for this activity is a game of chance with a non-uniform probability distribution. This activity involves students undertaking a statistical investigation into a game of chance, for example, the number of sixes when rolling five dice, or the number of bankrupts in three spins of the Wheel of Fortune wheel http://en.wikipedia.org/wiki/Wheel_of_Fortune_(New_Zealand). 

Conditions

This activity requires multiple sessions. In the first session students pose an investigative question and plan an experiment that will answer their question. 

Check students’ investigative questions and, if required, provide time for students to correct or improve their question before beginning the second session. If they do not have a suitable investigative question, give feedback of a general nature indicating which of the question criteria have not been met. 

Check the students’ plans, and, if required, provide time for students to correct or improve their plan. If they are unable to improve their plan, give feedback of a general nature indicating which aspects of the planning need improving (see list in student sheet). 

Where more than minimal feedback is needed, the student is not ready for assessment against this standard.

In the second session or sessions, students carry out the experiment and gather data either individually or in groups. The time needed for the second session will depend on class size, choice of game, and other factors. 

In a final session, students will analyse the data, draw a conclusion, and prepare a report. 

Resource requirements

Students need access to appropriate technology and appropriate games of chance, for example, sets of dice or electronic dice roll simulators.

Additional information

The situation needs to be provided to the students, for example rolling 5 dice and considering the number of sixes.
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	Achievement
	Achievement with Merit
	Achievement with Excellence

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


Student instructions 

Introduction

This activity requires you to undertake a statistical investigation into a game of chance.

You will be assessed on the quality of your discussion and reasoning and how well you link this to the context.

Task

Part 1

Pose an investigative question to explore rolling some dice. A suitable investigative question reflects the probability situation, has a clear variable for investigation, requires statistical analysis, and can be meaningfully answered with data gathered. 

Make a prediction and write down what you think your expected results might be.

Plan an experiment to answer your question. 

In your plan:

· discuss and define the set of possible outcomes

· identify the number of trials

· list the steps needed to perform your experiment

· explain how you will record your results

· provide sufficient information to answer your investigative question.

Your investigative question and the plan for your experiment need to be confirmed by your teacher before beginning Part 2. 

Part 2

Independently, or with a group, carry out your experiment and record your data in a suitable format.

Part 3

Independently analyse the data and produce a report by:

· drawing at least two appropriate displays, including the experimental probability distribution, that show different features of the data in relation to the investigative question

· developing appropriate statistics from the data

· discussing your prediction in relation to the experimental probability distribution

· identifying patterns in the data

· writing a conclusion about your findings that answers your investigative question and provides supporting evidence for this answer.

Relate your comments about the distribution, and the information presented in your displays, to the context. Include the plan for your experiment from Part 1 in your report.

Assessment schedule: Mathematics and Statistics 91038 Games of Chance

	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student shows evidence of investigating a situation involving elements of chance. 
The student:

· poses an appropriate investigative question

· plans a suitable experiment

· describes the set of possible outcomes and chooses a sample size

· gathers data as per plan

· creates at least two appropriate data displays, one of which is an experimental probability distribution

· identifies at least two patterns in the data in context

· answers the investigative question consistent with the analysis.

Example of possible evidence:

I investigated “What is the typical number of sixes I get when I roll five six-sided dice?” The possible outcomes are 0, 1, 2, 3, 4, or 5. My prediction is that the typical number of sixes will be 1. Enclosed are my data collection table for 30 trials, a frequency table of results, and a bar graph of proportions. I notice that the most frequent result was one six. The mean number of sixes was 1.1. Only 1 trial had 0 sixes. The typical number of sixes was 1.


	The student shows evidence of investigating, with justification, a situation involving elements of chance. 
The student:

· poses an appropriate investigative question and plans a suitable experiment

· describes the set of possible outcomes and sample size, with reasons why specific plan elements were chosen

· gathers data as per plan

· creates at least two appropriate data displays, one of which is an experimental probability distribution

· creates appropriate summary statistics in relation to the question, for example, mean, median, or mode

· identifies at least two patterns in the data in context, or compares theoretical and experimental distributions if appropriate

· answers the investigative question with evidence from the probability distribution

· justifies the conclusion with references to features of the data displays. Reflection on the prediction could be part of the justification.

Example of possible evidence:

I wonder what the distribution of the numbers of 6’s obtained from rolling five dice is. I think that the distribution will have a peak at one 6.

I planned to use at least 30 trials as with only a 
few trials I might get lucky and roll all sixes. I used the same dice and rolling technique in each trial, as a control. The possible outcomes are 0, 1, 2, 3, 4, or 5 sixes. Enclosed are my data collection table for 30 trials, a frequency table of results, and a bar graph of proportions.
I notice that the shape of the distribution is skewed with the most frequent results being zero or one 6 from rolling five dice, as shown by 34% of the trials showing zero 6’s and 41% of the trials showing one 6. The next highest being 18% for two 6’s, going down for the increasing numbers of 6’s to 1% for five 6’s. 

The experimental probability distribution implies that in the long run I am most likely going to get zero or one 6 when I roll five dice. Of course this does not mean I will get this result every time, but over the long run it will be the trend. I predicted a peak at one 6 so my prediction was pretty good.
	The student shows evidence of investigating, showing statistical insight, a situation involving elements of chance. 
The student:

· poses an investigative question and plans a comprehensive experiment

· describes the set of possible outcomes and sample size, with statistical reasons why specific plan elements were chosen, for example, indicates in the procedure how the data analysis will answer the question, and/or considers the effect of related variables

· gathers data as per plan

· creates appropriate displays, one of which is an experimental probability distribution

· creates appropriate summary statistics in relation to the question, for example, mean, median, or mode

· demonstrates an understanding of applications of probability, explaining the most important features of the data and how they relate to the context

· answers the investigative question with evidence from the probability distribution and justifies the conclusion with references to visual features of the data displays. An in-depth reflection on the prediction or a full comparison of experimental and theoretical distributions could be part of the evidence

· reflects on the investigation, including possible effects of other factors, and/or makes additional conjectures about future performance.
Example of possible evidence:

I wonder what the distribution of the number of 6’s obtained from rolling five dice is. There are six possible outcomes: 0, 1, 2, 3, 4 and 5. I think that the distribution will have a peak at one 6 and have no rolls showing five 6’s.

I planned to use at least 30 trials as with only a few trials I might get lucky and roll all sixes. I used the same dice and rolling technique in each trial, as a control, rolling the dice onto a smooth surface so it is clear what side is face up.

Enclosed are my data collection table for 30 trials, a frequency table of results, a bar graph of proportions and a cumulative table of proportions showing long-run frequency. 

I notice that the shape of the distribution is skewed with the most frequent results being zero or one 6 from rolling five dice, as evidenced by 34% of the trials showing zero 6’s and 41% of the trials showing one 6. The next highest being 18% for two 6’s, going down for the increasing numbers of 6’s to 1% for five 6’s. The experimental probability distribution implies that in the long run I am most likely going to get either zero or one 6 when I roll five dice, which confirms my prediction of a peak near 1. This is underlined by my long run relative frequency, which shows that as my number of trials gets larger the proportion of one 6 converges to 0.4. This is reinforced by theoretical probability where the probability of getting zero 6’s and of getting one 6 are both 0.4. The next closest is the probability of getting two 6’s which is 0.16. However this does not guarantee that zero or one 6 will be my result every time I roll five dice, as there is always variation when you run another trial. 


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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