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Internal Assessment Resource

Mathematics and Statistics Level 1

EXPIRED
	This resource supports assessment against:

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

	Resource title: Free Throw

	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-02-2015-91038-02-4530

	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.
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Achievement Standard Mathematics and Statistics 91038: Investigate a situation involving elements of chance

Resource reference: Mathematics and Statistics 1.13A v3
Resource title: Free Throw

Credits: 3

Teacher guidelines

The following guidelines are supplied to enable teachers to 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 the probability of a game of chance, plan an experiment, perform the experiment, present the data in an appropriate display, and draw a conclusion from the probability distribution. The context for this activity is shooting three free throws in a game of basketball. 

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 questions 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 plans. If they are unable to improve their plan, give feedback of a general nature indicating which aspects of the plan need improving. 
Where more than minimal feedback is needed, the student is not ready for assessment against this standard.

In the second session or sessions, students shoot free throws and gather data individually or in groups. The time needed for the second session will depend on class size, availability of basketball courts, and other factors. 

In a final session, students will analyse the data, draw a conclusion, and prepare a report. 
Students should use appropriate technology.

Resource requirements
Students will need access to a basketball and a basketball court to gather data.

Additional information

None.
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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

In the game of basketball, a player fouled by an opponent can be awarded a free throw – a free shot at the basket. Players are awarded one, two, or three free throws, depending on the offence. For example, if the foul occurred when the player was shooting a goal from outside the three point line and the goal was unsuccessful, three free throw shots are awarded. The fouled player gets three free shots from behind the free throw line, positioned 4.6 metres directly in front of the basket. They have 10 seconds to take each shot from the time the ball is handed to them, and they get three attempts to score whether or not they score with each of the first two shots.

Michael Jordan, one of the best-known basketball players, successfully shot 83.5% of his free throws during his career. Shaquille O'Neal, another famous basketball player, only successfully shot 52.8% of his free throws up to the 2008/09 season.
This activity requires you to undertake a statistical investigation involving three free throw shots. In the first session, you will pose an investigative question and plan an experiment. In the second session, you will gather data by shooting sets of three free throws. In the final session, you will analyse the data and form a conclusion for your investigative question.

Task

Question and plan 
Consider the probability distribution of the number of successful free throws if you were awarded three free throws. Pose an investigative question. A suitable investigative question reflects the probability distribution, has a clear variable for investigation, requires a statistical analysis, and can be meaningfully answered with data gathered by shooting sets of three free throws. 

Make a prediction of your expected results.

Plan an experiment to answer your question. Your plan must:

· 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
· be sufficient to answer your investigative question.

Confirm your investigative question and the plan for your experiment with your teacher before beginning the next session.  

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

Analysis and conclusion
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
· identifying patterns in the data 

· discussing your prediction in relation to the experimental probability distribution
· writing a conclusion about your findings that answers your investigative question and provides supporting evidence for this answer.

The quality of your discussion and reasoning and how well you link this to the context will determine the overall grade. Relate your comments about the distribution, and the information presented in your visual displays, to the context. Include the plan for your experiment in your report.

Assessment schedule: Mathematics and Statistics 91038 Free Throw

	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 consistently with the analysis.

Examples of possible evidence:

I investigated “What is the typical number of free throws I will make from three shots?” The possible outcomes are 0, 1, 2, or 3 made shots. Enclosed are my data collection table for 20 trials, a frequency table of results, and a bar graph of proportions. I notice that the most frequent result is one made shot, with less than 20% of total trials showing 0, 2, or 3 made shots. The typical number of shots I make from three free throws is 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, mode

· identifies at least two patterns in the data in context

· answers the investigative question with evidence from the probability distribution

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

Examples of possible evidence:

I wondered, “What will be the distribution of the numbers of successful shots from my attempts at three free throws?” I predicted that the distribution would have a peak at 2 successful shots and have very few showing 3 successful shots. I planned to use at least 40 trials as with only a few trials I might get lucky and make all of my shots. I used the same basketball and court in each trial as a control because during my practice trials, I noted that when I changed basketballs, I scored less often. The possible outcomes are 0, 1, 2, or 3 made shots. Enclosed are my data collection table for 40 trials, a frequency table of results, and my graph of proportions. I notice that the shape of the distribution is fairly symmetrical, with the most frequent results being 1 or 2 successful shots from three free throws as evidenced by 45% of the trials showing 1 success, 40% of the trials showing 2 successes, and only 10% and 5% of trials showing 0 successes and 3 successes respectively. Based on this distribution, in the long run, I’m likely to score about 1.4 points for every three free throws I take.

	The student shows evidence of investigating, with statistical insight, a situation involving elements of chance.  

The student:

· poses an insightful 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, showing different features of the data, including all outcomes, individual values, and summary features

· creates appropriate summary statistics in relation to the question, for example, mean, median, 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 of the prediction could be part of the evidence

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

Examples of possible evidence:

I wondered, “Am I more likely to make my second and third free throws after a missed shot or a made shot?” I predicted that I’d be more likely to make a shot after a successful shot. I need at least 40 trials as I want to investigate performance across different sets as well as within sets. I used the same basketball and court in each trial as a control. Because I’m testing the effect of a made shot, I plan to take a break between each trial so that I can “go cold” again and start each set of three from the same initial conditions. Enclosed are my data collection table for 40 trials, a frequency table of results, a table of probabilities, graphs and summary statistics for the overall distribution, “made first shot”, “missed first shot”, “made second shot”, “missed second shot”, and a comparison of the distributions between the first and second groups of 20 trials. I noticed that making one shot improved my performance on subsequent shots as I make 20% of the second shot after a missed first shot but 33% after a made first shot. This effect increases, such that if I make the first two shots, I make 40% of the third shot. If I miss the second shot, my success percentage reverts back to 25%, which is still higher than my second shot percentage after a missed first shot. I found that I am a “streaky” or “rhythm” shooter as making one shot had a strong positive effect on the success of my next shot. I also noticed that while I improved with practice, after a while I got tired and the streak effect faded, as can be seen by the large positive increase in success percentage for made shots in the early trials and greater variation in later trials.


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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