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Mathematics and Statistics Achievement Standard 91033
Apply knowledge of geometric representations in solving problems
Vegetable Garden
Credits: 3
Teacher guidelines

The following guidelines are designed to ensure that teachers can carry out a valid and consistent assessment using this internal assessment resource.

Read also:
· The Achievement Standard Mathematics and Statistics 91033 explanatory notes at http://www.nzqa.govt.nz/ncea/assessment/search.do?query=mathematics&view=achievements&level=01
· The senior subject guides at http://seniorsecondary.tki.org.nz, in particular:

· http://seniorsecondary.tki.org.nz/Mathematics-and-statistics/Achievement-objectives/Achievement-objective-GM6-7
· http://nzmaths.co.nz/elaborations-level-five-geometry-and-measurement?parent_node=
· The assessment exemplars and moderator comments at http://www.nzqa.govt.nz/qualifications-standards/qualifications/ncea/ncea-subject-resources/ncea-study-resource-mathematics/exemplars/
These 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 set up a coordinate plane and a scale diagram, construct loci, create an accurate net and evaluate placement of vegetables that are defined as loci on the plane.

Students should work individually to 

· produce a scale diagram of a garden design on a coordinate plane

· place vegetables, defined by loci, to provide a variety of vegetables in a way to minimise waste garden area and provide a variety of vegetables. 

· produce a net of a container to cover seedlings

· write a  report explaining the reason for the vegetable placement.
Conditions 

This closed book assessment activity requires two sessions. To ensure authenticity teachers will need to collect student work between sessions.
Where manageable, one reassessment opportunity should be available for all students.
Resource requirements 

Students should have protractor, ruler, compass, cm squared A4 paper and calculator available.

Students could instead use computers with an appropriate drawing program (such as Geogebra, FX Draw, CAD program).
Additional information 

None.
VEGETABLE GARDEN
[image: image2.emf]


Mathematics and Statistics AS 91033



Credits: 3
Apply knowledge of geometric representations in solving problems
	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Apply knowledge of geometric representations in solving problems.
	· Apply knowledge of geometric representations, using relational thinking, in solving problems.
	· Apply knowledge of geometric representations, using extended abstract thinking, in solving problems.


Student instructions sheet

Introduction

The school decides to set up a vegetable garden. They are running a competition to have the best designed garden to use the maximum amount of space available to produce a variety of vegetables.
Information
You are required to enter the competition by creating a scale drawing of a garden, showing the planned position of the vegetables and give clear instructions on the planting. The garden is to be grown in a rectangular garden measuring 1.5 m by 2.2 m. 

The vegetables need to be defined as loci on a coordinate plane. 

Vegetables may be chosen from:
	Vegetable
	Suggested symbol
	Restrictions

	Cabbages
	©
	Allow 10 cm around the planted cabbage.

	Carrots
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	Rows must be 20 cm apart and allow 10cm on each side of the row.

	Peas
	Line of growing frame

o--o--o--o
	Growing frame needs 15cm around all sides and ends

	Potatoes
	P in centre of tyre
	Planted in tyres of diameter 50 cm. The full area below the tyre is needed for the potatoes.

	Tomatoes
	T in centre of bag
	Circular bags with 30 cm diameter


Some seedlings need to be protected from weather or insects by placing an open box over them.  The open box will have a 4 cm square base and the sides will have a height of 6 cm.
A vegetable garden is efficient if:

· No vegetable growth areas overlap
· As many vegetables and varieties as possible are included.
Task
· Make a scale plan for the garden

· Show the location of a variety of vegetables. 

· Shade the area required for the vegetables.

· Give coordinates for at least one of each type of vegetable (the centre or end of row) so that the gardener can lay these out accurately from your plan.
· Draw the net of the open box which is being used to protect the seedlings when they are first planted.
· Write a report in support of your garden design. Your report should include whether or not the design is efficient, with evidence. If the design is not efficient, suggest a better alternative. The report should include appropriate mathematical statements and correct geometrical terms. The quality of your explanation and reasoning and how well you link this to the context will determine the overall grade.
The quality of your descriptions and explanations, and how well you link this to the context will determine your overall grade.
PLAN:
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REPORT:
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NET:

Assessment Schedule: Mathematics and Statistics AS 1. 8 Vegetable Garden
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	Apply knowledge of geometric representations in solving problems.
Students construct and describe simple loci, interpret points and lines on coordinate planes including scales, creating accurate nets for simple polyhedra and use a co-ordinate plane to show loci.
	Apply knowledge of geometric representations, using relational thinking, in solving problems.
Student will demonstrate an understanding of concepts, connecting different concepts and representations and communicate thinking using correct mathematical statements
	Apply knowledge of geometric representations, using extended abstract thinking, in solving problems.
Students devise a strategy to solve this problem, develop a chain of logical reasoning and communicate using correct mathematical statements. 

Students identify relevant concepts in context.

	At least 3 of:
· Coordinate plane is shown with at least two coordinates of vegetables consistent with their labelling.

· Scale is accurate and clearly used or shown

· Loci constructed around line segments or points
· Accurate net is drawn (±2 mm lengths)
See example below of an achieved performance
	Students will

· Design successfully incorporates at least three vegetable types

· Scale is accurately used to represent garden and vegetables on coordinate plane

· An obvious attempt has been made to minimise wasted space, e.g.

· vegetables are placed in a linear manner with lines parallel to sides
· most vegetable areas touching.
· Accurate net is drawn (±2 mm lengths)
	Shown by at least 2 of:

· Explanation for vegetable placement technique is given e.g. parallel lines to side to give maximise length and minimum wasted space, considering which vegetables fit in smaller spaces

· Explanation of vegetable choice – rows of carrots have no waste space, whereas anything circular (potatoes, cabbages, tomatoes) will always have some waste space. Having more carrots and less of other vegetables will use space more.

· Gardening considerations such as wanting to include a variety which means circular spaces are used even though they take more room, spacing of seedlings for carrots or peas not being considered, sun position, plant size blocking others, introducing herbs or smaller vegetables as space filler
See example below of excellence performance



	Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.


Exemplars
Achieved
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Co ordinates:


Potatoes: (14, 6)


Tomatoes: (6,12)


Cabbage: (4, 6)

Evidence:-


Scale: At least 2 vegetables drawn to scale,


Loci: Evidence of loci,


Co-ordinates: 3 correct co-ordinates for 3 types of vegetables

Assessor’s comment:

There are various ways of obtaining Achieved.

It must include 3 techniques. 

The example above does not show:


a net or a stated scale (1:10).

EXCELLENCE:
Plan: Scale 1:10

[image: image7.wmf]
The garden plan produced contains all 5 varieties of vegetables.

The scale is 1:10 meaning 1 cm on the plan represents 10 cm in the garden. Since the garden is 1.5 m (= 150 cm) by 2.2 m (=220 cm), the plan is 15cm by 22cm

The co-ordinates are set with (0,0) in the bottom left corner.

5 tomatoes are placed with centres (15, 15), (15, 45), (15,75), (15,105) and (15, 135).

6 potatoes are placed with centres (55, 25), (55, 75), (105, 25), (105, 75), (155, 25) and (155, 75).

10 cabbages are placed along the right hand edge with centres (190, 10), (190, 30), (190, 50), (190, 70), (190, 90), (210, 10),(210, 30), (210, 50), (210, 70), and (210, 90).

1 row of carrots is planted starting at co-ordinates (40,140) to (210, 140).

1 row of peas is planted, starting at co-ordinates (45, 115) to (205, 115).

A net for the protection packets would be:
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Reasons for planting design:
· Carrots and peas are planted lengthwise parallel to the edges of the plot due to their rectangular nature, eliminating waste space. 

· Tomatoes are planted in a vertical line along the full width of the plot as 30 is a factor of 150 giving a whole number of plants.

· Potatoes are planted in a rectangular pattern below the peas, covering the remaining width of the plot, as the remaining width is 100 cm which fits the diameters of the potato tyres.

· The remaining rectangular area is filled by ten cabbages, planted in two columns of 5 plants.

· This design has no wasted squares and uses similar amounts of all 5 vegetables in approximately equal numbers.  

· There is some waste space, due to the circular shape of the tomatoes, potatoes and cabbages.  A more efficient design could include fewer potatoes and cabbages, and more rows of carrots, but this results in an excess of carrots compared with this more balanced garden.

· The centres of the plants using circular space are parallel to the sides of the garden so that space is not wasted at the edge.

· Because peas need a trellis that has to have 15cm at each end, and they need a width of 30 cm, they use more space than carrots.
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