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Internal Assessment Resource

Mathematics and Statistics Level 1

	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
	December 2010

To support internal assessment from 2011

	
	

	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

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. 

Teachers 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 assessment standard requires students to plan and conduct an investigation involving bivariate measurement data using the statistical enquiry cycle.

The students will work in groups of two or three while planning and gathering data; analysis will be performed and assessed individually.

The context for this assessment is one of eight different bivariate situations. A table of situations and sample equipment is provided below. Give each group one situation, including the investigative question.

Conditions

This assessment activity requires multiple sessions. In the first session, students identify their variables 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 the teacher. In one or more additional group sessions, students collect data. Students then complete the investigation individually by analysing their data and writing their conclusion. 

During the planning and data collection phases of the statistical enquiry cycle the teacher needs 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, for example, statistical software for graphing and analysis.

Teachers could give the situation to each group in 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

	Left and right hand reaction times
	What is the relationship between people’s left hand reaction times and their right hand reaction times?
	http://www.humanbenchmark.com/tests/reactiontime/index.php
http://www.ihmc.us/community/voluntology/activities/reactiontime

	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

	Car age and price
	What is the relationship between cars’ ages and their prices?
	http://pricecheck.turners.co.nz

	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.
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	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 assessment activity requires you to undertake a statistical investigation that involves planning, collecting, and analysing bivariate numerical data. In the first task you will plan your investigation as a group. In the second task you will collect your data as a group. In the third task you will work independently to carry out the analysis and communicate your findings in a conclusion.

Task One

PROBLEM

Your teacher will provide you with a bivariate situation to investigate. 

PLAN

As a group of two or three students, plan how you will collect data to answer the investigative question. Each member of the group will need their own copy of the plan. Your plan must:

· define the variables you will investigate;

· decide how you will measure these variables;

· note what things might affect the measures you take (managing sources of variation);

· decide how many measures you need to collect (sample size);

· explain how you will record your results.

Discuss your group’s plan with your teacher. Adjust your plan until it is approved by your teacher.

Task Two

DATA

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

Task Three

In this task you will independently complete questions 1. and 2. below relating to the analysis and conclusion for the bivariate situation your group has investigated. These questions fit within the statistical enquiry cycle: problem, plan, data, analysis and conclusion.

You will need to have your own copy of your group’s plan and the data collected.

The quality of your discussion and reasoning and how well you link this to the context will determine the overall grade.

ANALYSIS

1. Draw at least one appropriate graph to show features of the distribution;

CONCLUSION:

2. Write a conclusion summarising your findings. The conclusion must 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, outliers, trend, closeness of the data to the trend, spread or variation of the data. 

Include your group’s plan and the data collected from Task One and Two with your analysis and conclusion.

Assessment schedule: Mathematics and Statistics 91036 Bivariate Smorgasbord

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

	Student shows evidence of investigating bivariate numerical data using each component of 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 measures and managed sources of variation;

· Draws a scatter graph;

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

	Student shows evidence of investigating bivariate numerical data using each component of 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 data;

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

· Draws a scatter graph;

· Writes a conclusion which is consistent with features of the display;

· Provides at least two pieces of supporting evidence, such as summary statistics, sample data values, trends, or descriptions of features of the visual displays which justify the conclusion.


	Student shows evidence of investigating bivariate numerical data using each component of 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 data;

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

· Reflects on the process and/or considers other explanations for their results, with regard to the context;

· Draws a scatter graph;

· 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;
· Selects and provides insightful supporting evidence, such as summary statistics, relationship strength, or other features of the visual displays




	Examples of possible evidence

Our group investigated the relationship between cubit length and height.  Our plan and data are enclosed.  I suggested we make a data table with cubit length the x-variable and height the y-variable, and gather data to the nearest centimetre.  We managed variation by marking out horizontal (cubit) and vertical (height) centimetre scales on the wall, and we had all of our participants place their elbow at the start of the fixed cubit scale, and measured their height with no shoes or headgear.  Each member of my group measured 6 people, and the other group members watched and double-checked the measurements.  My scatter graph shows that people with longer cubit lengths tend to be taller. 

                     Heights and cubit lengths of students

   Height(cm)
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                               Cubit length (cm)
	Examples of possible evidence

Our group investigated the relationship between cubit length and height for students in our year at school.  Our plan and data are enclosed.  I suggested we make a data table with cubit length the x-variable and height the y-variable, and gather data to the nearest centimetre, but when we started measuring, we found that the nearest 0.5 cm was more appropriate, as nearest cm introduced a lot of rounding error and our measuring scale wasn’t precise enough to determine smaller units than 0.5 cm. We managed variation by marking out horizontal (cubit) and vertical (height) centimetre scales on the wall.  We had all of our participants place their elbow at the start of the fixed cubit scale, and measured their heights with no shoes or headgear on.  My role during data gathering was to record the values called out by the scale-reader.

                     Heights and cubit lengths of students               
 Height(cm)

[image: image2.wmf]155

160

165

170

175

180

185

190

195

popliteal_cm

35

40

45

50

55

60

65

70

75

80

Sample of girls

Scatter Plot

[image: image5.wmf] 


                                       Cubit length (cm)

My scatter plot of the data shows a positive relationship, which means that people with longer cubit lengths tend to be taller.  The trend line on the graph is upward sloping, and all of the data are closely scattered around the trend.  This makes sense as everyone we measured was about the same age and from the same class.  
	Examples of possible evidence

Our group investigated the relationship between cubit length and height for students in our year at school.   Our plan and data are enclosed.   Before we recorded our final data, we measured our group members to try and understand typical values, challenges, and sources of variation.  We found that 0.5 cm scale was the best, as nearest 1 cm was too crude but our measuring scale wasn’t precise enough to determine smaller units than 0.5 cm. We also found that some group members measured from different parts of the arm, so we managed variation by marking out horizontal (cubit) and vertical (height) centimetre scales on the wall.  We had all of our participants place their elbow at the start of the fixed cubit scale, and measured their heights with no shoes or headgear on.  Each member of my group had a single role during data collection, for consistency; my role was to record the values called out by the scale-reader. 

                          Heights and cubit lengths of students

 Height(cm)
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                                           Cubit length (cm)

My scatter plot of the data shows a strong positive relationship, which means that people with longer cubit lengths tend to be taller.  The trend line on the graph is upward sloping, with a slope of about 4 (for every increase of one cm in the cubit length the height tends to increase by 4cm).  All of the data are closely scattered around the trend. This means that the relationship is strong, with little variation, which makes sense as everyone we measured was about the same age and from the same class.  Also, if there wasn’t a positive relationship, then some tall people would have very short forearms and some short people would have very long forearms.  In real life, you don’t see this, as everyone’s hands hang down to about the same relative point below their hips.  If we had measured a wider age range, I expect we would have seen more variation, especially because older people tend to lose height as their back compresses, but their forearms probably stay the same length.



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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