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Internal Assessment Resource

Mathematics and Statistics Level 1

EXPIRED
	This resource supports assessment against:

Achievement Standard 91036

Investigate bivariate numerical data using the statistical enquiry cycle

	Resource title: Bivariate Smorgasbord

	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 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-02-2017-91036-03-4735

	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 91036: Investigate bivariate numerical data using the statistical enquiry cycle

Resource reference: Mathematics and Statistics 1.11A v3
Resource title: Bivariate Smorgasbord
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. 

You need to be very familiar with the outcome being assessed by Achievement Standard Mathematics and Statistics 91036. 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 plan and conduct an investigation involving bivariate numerical data using the statistical enquiry cycle. 

The context for this activity is one of six different bivariate situations. A table of situations and sample equipment is provided. 

Conditions

This activity requires multiple sessions. In the first session students identify their variables for a given investigative question and plan how they are going to collect their data as a group. Provide time between this planning session and later session(s) for students to make adjustments to their plan in consultation with you. In one or more additional group sessions, students collect data. Students then complete the investigation independently by analysing their data and writing their conclusion.

During the planning and data collection phases of the statistical enquiry cycle you need to be assured that all students have actively contributed. This may be through direct observation or by questioning students about the process. Students cannot achieve this standard without actively contributing to the planning and data collection.

All technology is allowed, including statistical software.

Each group could be given a planning template that includes the situation, its investigative question, and prompts (as outlined in the student task) to help the group plan their data gathering.

Resource requirements

Resources will depend on how students decide to collect their data. This will be evident in their plan. 

	Situation
	Question
	Sample Equipment

	Before and after exercise pulse rates
	What is the relationship between people’s “before exercise” pulse rates and their “after exercise” pulse rates?
	Stopwatch

	Height a ball is dropped from and the height of the first bounce 
	What is the relationship between the height balls are dropped from and the height of the first bounce?
	Ball, metre stick

	Length and maximum circumference of carrots
	What is the relationship between the length and maximum circumference of carrots (or other fruit or vegetable?)
	Carrots, tape measure, string

	Cubit length and height
	What is the relationship between people’s cubit lengths and their heights? (Cubit length is from elbow to tip of middle finger.)
	Tape measure, metre stick or other ruler

	Dominant and non-dominant hand writing speed
	What is the relationship between people’s dominant hand writing speed and their non-dominant hand writing speed?
	Stopwatch

	Jumping distance from left foot and right foot.
	What is the relationship between distances people jump using their left foot and distances people jump using their right foot?
	Metre stick


Other suitable bivariate measurement situations may be used. Where a situation has already been used in teaching and learning, it will need to be replaced by an alternative bivariate numerical situation.

Additional information

None.

Internal Assessment Resource

Draft Standard: Mathematics and Statistics 90136: Investigate bivariate numerical data using the statistical enquiry cycle
Resource reference: Mathematics and Statistics 1.11A v3
Resource title: Bivariate Smorgasbord
Credits: 3

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate bivariate numerical data using the statistical enquiry cycle.
	Investigate bivariate numerical data using the statistical enquiry cycle with justification.
	Investigate bivariate numerical data using the statistical enquiry cycle with statistical insight.


Student instructions 

Introduction

This activity requires you to undertake a statistical investigation that involves planning, collecting, and analysing bivariate numerical data. Your teacher will provide you with a bivariate situation to investigate and an investigative question to answer.
You will work in groups of two or three while planning and gathering data. You will then work independently to carry out the analysis and communicate your findings in a conclusion.

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

Task

Plan

As a group, plan how you will collect data to answer the investigative question. Each member of your group will need their own copy of the plan. In your plan:

· identify the variables you will investigate

· describe how you will measure these variables

· note what things might affect the measures you take and how you might deal with them

· decide how many data values you need to collect 

· explain how you will record your results.

Discuss your group’s plan with your teacher. Your teacher needs to approve your plan before you begin data collection.
Data

With your group, collect and record data according to your plan. Make sure all members of the group have a copy of the plan and the data.

Analysis and conclusion

Independently complete 1 and 2 below, relating to the analysis and conclusion for the bivariate situation your group has investigated. 

1. Draw at least one appropriate graph.

2. Write a conclusion summarising your findings.
In your conclusion include: 

· a description of your role in developing the plan and gathering data

· a description of the relationship in answer to the investigative question

· a discussion of features to support the description, for example, clusters or groups, unusual points, trend, closeness of the data to the trend, spread or variation of the data. 

Hand in your group’s plan and the data collected with your analysis and conclusion.

Assessment schedule: Mathematics and Statistics 91036 Bivariate Smorgasbord

Teacher note: You 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 investigating bivariate numerical data using the statistical enquiry cycle. 

The student:

· actively contributes to the development of the plan to collect bivariate data to answer the investigative question

· actively contributes to the collection of the data

· provides the plan and data, including evidence of how they determined appropriate variables and measures and how they managed sources of variation

· draws a scatter graph

· writes a conclusion which states a relationship in context and is consistent with features of the display.

For example:

There is evidence (either in the written report or by assessor observation) that the student actively participated in the development of an appropriate plan and the collection of data. 

Statements in the report indicate that potential sources of variation were identified for at least one variable and steps were taken to manage them.

An appropriate scatter diagram has been drawn.

There is a conclusion which states the relationship in context, such as one variable increases the other also tends to increase.
	The student shows evidence of investigating bivariate numerical data using the statistical enquiry cycle, with justification. 

The student:

· actively contributes to the development of the plan to collect bivariate data to answer the investigative question

· actively contributes to the collection of the data

· provides the plan and data, including evidence of how they determined appropriate variables and measures and how they managed sources of variation

· draws a scatter graph

· writes a conclusion which states a relationship in context and is consistent with features of the display

· refers to at least two pieces of contextual supporting evidence, such as trends or descriptions of features of the visual display, which justify the conclusion.

For example:

There is evidence (either in the written report or by assessor observation) that the student actively participated in the development of an appropriate plan and the collection of data. The student has made comments, which justify decisions with respect to the plan and data collection methods.

Statements in the report indicate that potential sources of variation were identified and steps were taken to manage them.

An appropriate scatter diagram has been drawn.

There is a conclusion which states the relationship in context, such as one variable increases the other also tends to increase. The conclusion is justified with at least two comments which reference features of the display, such as statements about the sign of the gradient of an appropriate trend line which support conclusions about the direction of the relationship; statements about visual aspects of scatter which support conclusions about the strength of the relationship; and statements which identify unusual points and discuss possible effects of them on the conclusion in context.
	The student shows evidence of investigating bivariate numerical data using the statistical enquiry cycle, with statistical insight. 

The student:

· actively contributes to the development of the plan to collect bivariate data to answer the investigative question

· actively contributes to the collection of the data

· provides the plan and data, including a description of how they determined appropriate variables and measures and how they managed sources of variation

· draws a scatter graph

· reflects on the process and/or considers other explanations for their findings, with regard to the context

· writes a conclusion which integrates statistical and contextual knowledge in relation to the investigative question by describing both the strength and direction of the relationship in context

· provides statistical insight with contextual references to evidence such as trends, relationship strength, or other features of the display(s).

For example:

There is evidence (either in the written report or by assessor observation) that the student actively participated in the development of an appropriate plan and the collection of data. The student made comments that justify decisions with respect to the plan and data collection methods and there is evidence of reflection on the possible effects of decisions on the quality of the analysis and conclusion.

Statements in the report indicate that any potential sources of variation were identified and steps were taken to manage them. There is discussion of the possible effects on the analysis had these sources of variation been ignored.

An appropriate scatter diagram has been drawn.

There is a conclusion which states the relationship in context, such as one variable increases the other also tends to increase. The conclusion is supported with comments about the sign of the gradient of an appropriate trend line. There are comments about visual aspects of scatter, which support conclusions about the strength of the relationship. There are contextual comments, which reference features of the display and reflect on their impact on the analysis and conclusion, such as statements that demonstrate an understanding of the context and how they are consistent (or otherwise) with the findings of the investigation.


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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