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Internal Assessment Resource

Mathematics and Statistics Level 1

EXPIRED
	This resource supports assessment against:

Achievement Standard 91030 version 3
Apply measurement in solving problems

	Resource title: Body Painting

	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 2
To support internal assessment from 2015

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

NZQA Approved number A-A-02-2015-91030-02-4532

	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 91030: Apply measurement in solving problems 

Resource reference: Mathematics and Statistics 1.5C v2
Resource title: Body Painting

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 91030. 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 involves students designing a model of the human body composed of three-dimensional shapes. Calculations include the surface area of the human model, volume of paint used to cover the body, and the resulting time taken to paint a human body. Conversion between units may be required in student responses. This standard does not require students to take their own measurements, and students should not be assessed on their measuring ability. However, they will need to choose measurements to complete the activity. 

This activity could be adapted to any context that presents similar opportunities to meet the standard, for example, art exhibitions, movie sets, full body casts (plaster), or tight-fitting sports clothing.

Conditions

Students may work individually or in groups and need to be provided with sufficient time to complete this task in their own time or in class. Students should then be given sufficient time to present their findings and answer questions relating to their input and understanding.

Authenticity of student evidence needs to be assured. This could be through direct observation or by the recorded questioning of students. Questioning should be done on a case-by-case basis so that students are not advantaged by doing their presentation at the beginning or end. Students should not have time to prepare answers to questions but should not be put under severe pressure from time constraints either. The assessor’s judgement will be final in terms of the allocated time frames.

Students should have access to appropriate technology for completing the activity and presenting their findings.

Resource requirements

Students need to be provided with a formulae sheet.
Additional information
None.
Internal Assessment Resource
Achievement Standard Mathematics and Statistics 91030: Apply measurement in solving problems
Resource reference: Mathematics and Statistics 1.5C v2
Resource title: Body Painting

Credits: 3
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Apply measurement in solving problems.
	Apply measurement, using relational thinking, in solving problems.
	Apply measurement, using extended abstract thinking, in solving problems. 


Student instructions

Introduction

This assessment requires you to design, individually or in a group, a model for a human body and provide various measurement calculations for the artist who will be painting the body. You should base your model on measurements you take either from yourself or from your group. You will not be assessed on your ability to take measurements.

You will have <teacher to insert time frame and setting, that is, in class/at home/both> to carry out your investigation, make calculations, and prepare your presentation. Then you will be given <teacher to insert time frame here> minutes to present your findings. Your teacher will specify a date and time for your presentation. Each presentation will be followed by a short question and answer session in which questions will be directed at individual group members to prove understanding.

You may present your findings in any format you see fit. Please ensure you retain evidence of working if it is not shown anywhere in your final presentation. You should be prepared to answer clarifying questions about your presentation.

You will be assessed during your presentation. Your presentation needs to include a discussion of what you did, what you found out, how you found it out, and any problems you solved or key decisions you made. A combination of your working, your presented information, your discussion, and your question answers will be used as evidence for the depth of your understanding and application of measurement. It is important you communicate your thinking and your solutions clearly and relate your findings to the context.

Body design

Your model for the human body must contain at least two different three-dimensional shapes, for example, sphere, pyramid, cylinder, cone, or hemisphere.

A basic idea is shown below (note that this is unacceptable as there is only one type of three-dimensional shape).
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Task

Many big-budget movies involve characters being body painted. In an upcoming film, a director needs one of the characters completely painted and ready for filming. The artist has been informed that the character is a year 11 high school student but has been given no further information. As a result, she has asked you to create a model based on an average year 11 student. 

The artist expects that the paint will need to be to a minimum depth of 3 mm so that it does not end up being see-through. She knows from experience that she can apply the paint at an average rate of one millilitre per second. 
She needs to have the character painted and ready for filming by 9.00 a.m. and wants to know what time she will need to start painting to have the character ready in time and how much paint she will need.

Show all calculations and, where appropriate, list all dimensions for each of these pieces of information required by the artist:

· The total surface area of the model (human body)
· The total volume of paint needed to completely paint the body once
· The time she should start painting in order to have the character ready.

Formulae sheet
Area of circle = πr2
Circumference of circle = πd
Area of trapezium = 
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Area of parallelogram = 
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Area of triangle = 
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Volume of prism = base area ( h
Volume of pyramid =
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Volume of cylinder = 
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Volume of cone = 
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Volume of sphere = 
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Surface area of sphere = 4πr2 
Assessment schedule: Mathematics and Statistics 91030 Body Painting
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	Applying measurement in solving problems will involve:
· selecting and using a range of methods in solving problems

· demonstrating knowledge of measurement concepts and terms

· communicating solutions that would usually require only one or two steps. 

Students must select and correctly use at least three different methods, for example, using a sample body that is approximated by at least two different three-dimensional shapes: 

· surface area of three-dimensional shapes 

· correct use of units in measurements and calculations
· volume of paint

· calculation of the starting time.

A clear identification as to what is being calculated is also required.


	Applying measurement, using relational thinking, in solving problems will involve one or more of:

· selecting and carrying out a logical sequence of steps

· connecting different concepts and representations 

· demonstrating understanding of concepts

· forming and using a model 

and also relating findings to a context, or communicating thinking using appropriate mathematical statements.

For example: 

‘Selecting and carrying out a logical sequence of steps’ and ‘forming and using a model’ could be demonstrated by accurately approximating a human body with at least two different three-dimensional shapes and then making correct calculations to find the total surface area of the body, volume of paint, and the starting time for painting.


	Applying measurement, using extended abstract thinking, in solving problems will involve one or more of:

· devising a strategy to investigate or solve a problem

· identifying relevant concepts in context

· developing a chain of logical reasoning, or proof

· forming a generalisation

and also using correct mathematical statements, or communicating mathematical insight.

For example:

‘Devising a strategy to investigate or solve a problem’ and ‘developing a chain of logical reasoning’ could be demonstrated by creating an accurate model to find correct estimates and justifying their reasoning behind each choice in comparison to alternatives.

‘Identifying relevant concepts in context’ could be shown by demonstrating extended consideration of issues in the model, for example, subtracting the surface area of the three-dimensional shapes that would not be painted (joints) or discussing the difference between three-dimensional shapes and true body shape and the effect that could have on their findings.

‘Forming a generalisation’ could be demonstrated by a student discussing what would happen to their findings if the body shape of the model were to change in particular ways, for example, if the person were taller, shorter, thinner, fatter, etc. This would require a discussion of how changes to variables would affect the overall findings for the model.


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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