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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: Clear Blue Water

	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-02-2015-91030-02-4519

	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 1.5B v3
Resource title: Clear Blue Water

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 91030. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standards and assessing students against it. 

Context/setting

This activity involves students measuring the depth and velocity of a moving body of water, and then using their data to calculate other measures. The context is a paper mill drawing water from a river. Consider the school’s risk-management policy before doing this activity.

The activity could be adapted to local contexts that present similar opportunities to meet the standard, for example, a local drainage culvert or canal, with students calculating the maximum flood flow before overflowing, assuming a given drainage rate. Measurements can be taken from a bridge using a sounding lead or similar equipment.

Conditions

Students may use any appropriate technology.

Resource requirements

A formulae sheet and appropriate measuring devices, such as metre rulers, stop watches, and tape measures.

Additional information

Taking measurements is not a requirement of the standard – it is acceptable for students to complete this activity using provided measurements. If this is done, some of the student instructions will need to be changed.
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	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

Fictional Forest Products (FFP) is a forestry/timber products company. FFP wants to build a pulp mill in your local area. A pulp mill uses wood chips and water from a river to manufacture paper pulp. This activity requires you to determine whether FFP will be able to take enough water from the river to supply the mill without breaking regional council restrictions on water usage.

This activity requires you to use the measurements of the depth and flow of a river and prepare a written recommendation to FFP about whether or not there is sufficient water for the mill. Justify your recommendation. This activity will take place over two sessions. In the first session you will take a field trip to a local river and take measurements as a group. In the second session you will independently analyse your data and prepare your recommendation.

Use mathematical statements, show calculations, and state units, as appropriate, in your recommendation. Include your data.

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

Preparatory activity

Working in groups of 3–4 students: 

· measure the depth of a set of evenly spaced points across the river, along a straight line at right angles to the bank (a perpendicular transect)

· measure the time it takes a floating object to travel 10 m down the river.

Task

The planned FFP mill will run continuously day and night, using a maximum of 7 000 m3 of water per day. The Regional Council will only permit FFP to take water from the river if the flow-rate of the river, after they have taken any water from it, remains above 1.8 m3/s.

Working independently, analyse your data and produce a recommendation by:

· calculating the velocity of the river

· calculating the area of the cross-section of the river

· calculating the flow-rate in m3/s of the river

· making a recommendation to FFP, with evidence, that clearly communicates what volume of water, if any, the mill can take from the river under current conditions

· writing a formula or general expression that FFP can use to determine the maximum daily volume of water in m3 per day that the mill can extract for any calculated flow-rate in m3/s.
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Assessment schedule: Mathematics and Statistics 91030 Clear Blue Water

	Evidence/Judgement for Achievement
	Evidence/Judgement for Achievement with Merit
	Evidence/Judgement for Achievement with Excellence

	Applying measurement in solving problems involves:

· selecting and using a range of methods in solving problems
· demonstrating knowledge of measurement concepts and terms
· communicating solutions which would usually require only one or two steps.

Site measurements and units used are accurate and at a level of precision appropriate to the task (m used for length, s for time)

Students must select and correctly use at least three different methods, for example: 

· calculation of the cross–sectional area of the river 

· calculation of the velocity of the river

· calculation of the volume for a given length of river 

· correct use of units in measurements and calculations.

Solutions are communicated clearly.

Taking measurements is not a requirement of the standard – it is acceptable for students to complete this activity using provided measurements.

Note: All calculations are dependent on the measurements used by the student.
	Applying measurement, using relational thinking, in solving problems involves 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: 

All derived measures are correct, with working shown and include units.

Correct recommendation made, using appropriate mathematical statements, for example, FFP cannot take water from the river because the flow-rate of 1.721 m3/s is below the 1.8 m3/s threshold. If the calculated flow rate was above 1.8 m3/s then the mill can take some water from the river.

Recommendation provides evidence of relational thinking, for example, the method of finding the area is shown, using the sum of the areas of the trapeziums described by the set of depth and width measurements and a statement, which says whether or not water can be taken.
	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.
Students form a generalisation that FFP can use to determine the maximum daily volume the mill can extract for any calculated flow rate.

Evidence given is clear and linked to the context, for example, FFP cannot take water from the river. A volume of 7000 m3/day is equivalent to a drain of - 0.081 m3/s. The current flow-rate of the river is 1.721 m3/s. 1.721 - 0.081=1.64, which is well below the 1.8 m3/s threshold.
Recommendation generalises using a formula or statements for different calculated flows, for example, the student considers the three situations, clearly explaining their reasoning.

Maximum take if calculated flow is above 1.881 m3/s.

Partial take if the flow is between 1.8 m3/s and 1.881 m3/s. In this case the permitted take would be the difference between the calculated flow and 1.8 m3/s.

No take if the measured flow is below 1.8 m3/s.

Note: If students have derived the solution, but not clearly communicated their ideas, the maximum grade they can achieve is Merit.


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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