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Internal Assessment Resource

Mathematics and Statistics Level 1

	This resource supports assessment against:

Achievement Standard 91033 version 3
Apply knowledge of geometric representations in solving problems

	Resource title: Orienteering

	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-02-2015-91033-02-4523

	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 91033: Apply knowledge of geometric representations in solving problems

Resource reference: Mathematics and Statistics 1.8B v3
Resource title: Orienteering

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 91033. 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 draw a scale diagram of an orienteering course, mark course features, and evaluate the course. 

The context for this assessment is an orienteering course on a field. Students will measure the locations of the points set out on the field. They will follow a path of marked points in groups of two or three, measuring distances and bearings between each pair of points. Individually, they will work with this information to create a scale drawing of the orienteering course. Given a layout of features (hedges, fences, or sunshades) defined as loci from specific points on the course, students will then analyse obstructed and shaded areas of the course and prepare a report showing abstract thinking about the properties of possible routes. 

Note that each hedge and fence is the same length as the leg of the course it is associated with.

Teacher note: This activity could be adapted to other contexts that present similar opportunities to meet the standard, for example, surveying a building site.

Conditions

This activity requires multiple sessions. In the first session, students measure bearings and distances between points on the course in groups. The second (and subsequent) sessions are for students to work individually with their observations to draw a scale map of the course.

Set and measure a course layout of at least six points before the assessment begins. Actual points will depend on local school geography. Label the start point and other points with the letters students are to use in their map. Indicate points with cones, poles, or labels attached to buildings or natural features.

Prepare one or more sets of features (defined as loci) for your course layout and provide them to students for analysis of the shaded and obstructed areas of the course. An example is given below.

Students need to work independently.
Resource requirements

Students should have drawing equipment. 

For the orienteering activity, provide students with trundle wheels or tape measures and directional compasses.

Additional information

Example course on a field
· Given labelled starting point A as origin (0,0)
· First leg AB 30 metres on a bearing 000º from point A to point B at (0,30)
· Second leg BC 20 metres on a bearing 270º from point B to point C at (-20,30)
· Third leg CD 40 metres on a bearing 120º from point C to point D at (14.6,10)
· Fourth leg DE 20 metres on a bearing 180º from point D to point E at (14.6,-10)
· Fifth leg EF 25 metres on a bearing 270º from point E to finish point F at 
(-10.4,-10)
· Distance FA would be approximately 14.4 metres with A on a bearing 046º 
from F. 
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Example 1: "Good" course layout with features
· A low fence between points A and E, shading the locus of points less than or equal to 2 metres from the leg
· A sunshade at point C, shading the locus of all points that are less than or equal to 4 metres from point C
· A high fence between points B and D, shading the locus of points less than or equal to 3 metres from the leg
· A toroidal (“O” shaped) sunshade at point F, shading the locus of all points between 3 and 8 metres from point F.
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Diagram not to scale. Arrows indicate path sequence of orienteering course participants.

Example 2: "Bad" (obstructed path) course layout with features
· A high fence between points A and B, shading the locus of points less than or equal to 3 metres from the leg
· A sunshade at point C, shading the locus of all points that are less than or equal to 4 metres from point C;

· A low fence between points E and F, shading the locus of points less than or equal to 2 metres from the leg
· A toroidal (“O” shaped) sunshade at point D, shading the locus of all points between 3 and 8 metres from point D.
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Diagram not to scale. Arrows indicate path sequence of orienteering course participants. Arrows 4-5-6 are a detour around the obstruction between points C and D. 

Example 3: "Bad" (double shading) course layout with features
· A high fence between points D and E, shading the locus of points less than or equal to 3 metres from the leg
· A sunshade at point C, shading the locus of all points that are less than or equal to 4 metres from point C
· A low fence between points A and E, shading the locus of points less than or equal to 2 metres from the leg
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A toroidal (“O” shaped) sunshade at point B, shading the locus of all points between 3 and 8 metres from point B.

Diagram not to scale. Arrows indicate path sequence of orienteering course participants. Double shading occurs at point E.

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

Teacher note: If the measurements are given to the students, some of the task instructions need to be changed.

Internal Assessment Resource

Achievement Standard Mathematics and Statistics 91033: Apply knowledge of geometric representations in solving problems

Resource reference: Mathematics and Statistics 1.8B v3
Resource title: Orienteering

Credits: 3

	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 

Introduction

Your school is running an orienteering competition. The sports co-ordinator has asked your class to evaluate a possible course layout of fences and sunshades. 

This assessment activity requires you to create a scale drawing of the course, showing the planned location of each leg of the course and the intersection points. Place features (hedges, fences, or sunshades) defined as loci from specific points on a co-ordinate plane, and make a recommendation to the sports co-ordinator.

Working in groups of up to three, you will be given a period of <teacher to insert time here> to measure the positions of the legs and intersection points. Working independently, you will be given <teacher to insert time here> to make a scale drawing of the course, show the shaded areas for a particular layout of fences and sunshades provided by your teacher, and make a recommendation to the sports co‑ordinator. The recommendation should be handed in at the end of the assessment period. 

Preparatory activity

Your teacher has marked the locations of the intersection points of the legs of the course. With your group, start at point A and navigate along the legs in alphabetical order.

Measure and record the length and direction (as a bearing) of each leg, from one point to the next, using a directional compass and a tape measure or trundle wheel.

Make sure each member of your group agrees on and records the same measurements.

Task

The sports co-ordinator is trying to decide where to put certain features on the course layout. He can install sunshades at some intersections, and/or fences that shelter the course between two points.

Working independently, use your measurements to make a scale map of the course layout on a co-ordinate plane, showing the location of the points and their approximate co-ordinates. Select and show an appropriate scale on the x and y axes.

Your teacher will provide you with a set of course features (shades, hedges and fences) to add to your course layout and analyse. Mark the features on your co‑ordinate plane, showing all of the shaded areas accurately.

Evaluate the course layout. A course layout is good if:

· no areas of the course are shaded by more than one source
· participants can travel in a straight line from each point to the next in alphabetical order without having to detour around a fence. 

Write a recommendation to the sports co-ordinator for your configuration. Your recommendation should explain whether or not the configuration is good, with evidence. If the configuration is not good, suggest a better alternative. Justifications should include appropriate mathematical statements, for example, proof that an area is not shaded by more than one source and/or proof that a point on the straight line path between points is obstructed. Use correct geometrical terms; the quality of your explanation and reasoning and how well you link this to the context will determine the overall grade.
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Assessment schedule: Mathematics and Statistics 91033 Orienteering 

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

	Applying knowledge of geometric representations in solving problems will involve:

· selecting and using a range of methods in solving problems
· demonstrating knowledge of geometrical concepts and terms

· communicating solutions using geometrical terms or representations.

For example, the student has produced an orienteering map that includes at least three different methods that are correctly identified.

For example:

· loci

· constructions

· bearings

· two-dimensional co-ordinate systems.
For constructions to provide evidence, appropriate construction marks need to be visible.
	Applying knowledge of geometric representations, 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.

The student has made one or more recommendations for the areas shown and has explained why the course and the features are good/not good.
They have a majority of elements in the diagram to scale, complete, correct, and matching descriptions.

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

· devising a strategy to 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.
The student has identified and discussed aspects such as the direction the shade will be cast by the hedges, fences, and sunshades at different times of the day (and year). This includes the direction of each of the shadows at any given time and could include justification of alternative proposals for different times of the year.
The scale diagram and loci are complete and correct and match recommendations. 


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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