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Internal Assessment Resource

Mathematics and Statistics Level 2

	This resource supports assessment against:

Achievement Standard 91260

Apply network methods in solving problems

	Resource title: Getting around the neighbourhood

	2 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
	November 2011

To support internal assessment from 2012

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

NZQA Approved number: A-A-11-2011-91260-01-5185

	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 91260: Apply network methods in solving problems

Resource reference: Mathematics and Statistics 2.5B

Resource title: Getting around the neighbourhood

Credits: 2
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 91260. 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 activity requires students to apply network methods in solving problems. 

The context for this resource is a set of local points of interest from which students design tourist maps. 

Conditions 
This assessment activity requires multiple sessions. In one or more information gathering sessions, students collect information for a proposed tourist map (independently or in groups). Students may collect the information in class using appropriate technology and resource materials or through field observations. Ensure that students’ networks are non-trivial and provide time for students to correct or improve their network before beginning the analysis and reporting phase.

In subsequent sessions, students work independently to analyse the network and prepare their report. 

Students may use appropriate technology.

Resource requirements 
Provide students with appropriate large-scale local maps, public transport schedules, and/or access to information on traffic flows, online mapping software, global positioning devices, and other appropriate geocoding technology. If students are measuring distances in the field, suitable measuring devices need to be available e.g. pedometers.

Additional information 

This assessment activity is based on the Traffic Flow activity from Learning Experiences For Level 7 Mathematics – Teacher Support Services, Wellington College of Education.
Local councils and TransitNZ provide traffic flow and transport information for major roads and motorways. See http://www.nzta.govt.nz/traffic/index.html for more information.
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	Achievement
	Achievement with Merit
	Achievement with Excellence

	Apply network methods in solving problems.
	Apply network methods, using relational thinking, in solving problems.
	Apply network methods, using extended abstract thinking, in solving problems.


Student instructions

Introduction

You have been asked by the local tourist information office to design tourist maps for the local area. 

Teacher note: This activity can be adapted by supplying students with an alternate non-trivial set of points of interest, for example, locations within a local botanical garden, park, or other map.

The tourist information office wants three different maps for three different purposes: 

· A map for people walking from the tourist information office to a key point of interest in the town. 

· The tour travels along a series of paths.

· The route should be the shortest possible.

· A tour map that enables people to visit all the points of interest, travelling along all of the paths without repeating a path. The tour needs to start and end at the tourist information office.
· Investigate whether such a map is possible. 

· If not, discuss what changes are needed to the selected points of interest and/or paths for such a route to be possible. 

· A tour map for Segways to local points of interest. (A Segway is a two-wheeled self-balancing electric vehicle that can be hired from the tourist office.)
· The tourist information office wishes to connect the office and all the places of interest with a number of connected existing paths for Segways. Segways are subject to the rule that they must not be on footpaths where there are likely to be a number of pedestrians.

· The total length of these paths needs to be minimised to keep costs down.
This assessment activity requires you to gather travel information, develop optimal routes for each of the three different purposes, and justify your route choices in a report to the local tourist information office.

Task

Gather data

Working on your own or in groups of up to 4, gather travel information about your local area:

· Identify a tourist information office and a set of local points of interest, for example, historical sites, museums, ice cream shop, Internet café. You should choose between 10 and 15 points of interest. These points should either be connected by paths for travel on foot, or on roads for travel in a vehicle.

· Determine a key point of interest.

· In consultation with your teacher, find appropriate paths between the tourist information office and these points. It is recommended that no point have more than 4 paths leading to it. 

· Find (or measure) and record the distances along these paths.

Ask your teacher for feedback on your information and network, and make appropriate adjustments before proceeding with the next part of the task.

Analyse the information and prepare a report

Working independently, use the travel information you have gathered to prepare a written report for the local tourist information office. This will involve:

· determining the shortest route from the tourist information office to the key point of interest

· developing a route to explore the points of interest, starting and finishing at the tourist information office, without repeating a path

· developing a number of connected Segway paths that has a minimum total length

· justifying your choices of routes and paths.

The description of your paths, the quality of your justification, and how well you link your decisions to the context will determine the overall grade. Clearly communicate the different phases of your solution using appropriate mathematical statements. 

Assessment schedule: Mathematics and Statistics 91260 Getting around the neighbourhood

Teachers will need to include examples of the types of responses that can be expected based on the actual task that students do.

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

	The student has applied network methods in solving problems. The student correctly selects and uses network methods. They have demonstrated knowledge of concepts and terms and communicated using appropriate representations.
For example:
· Shortest path
The student finds the correct shortest path and the minimum distance from the local tourist information office to their selected key point of interest.
· Traversability

The student explains that the network is or is not traversable.
· Minimum spanning tree

The student develops a minimum spanning tree for Segway paths.

	The student has applied network methods, demonstrating relational thinking in solving problems. 

The student has related their findings to the context or communicated their thinking using appropriate mathematical statements. 
Students will demonstrate an understanding of concepts.
For example:
· Shortest path
The student finds the correct shortest path and the minimum distance from the tourist information office to their key point of interest, justifying the solution by a clear and logical approach.   

· Traversability

The student accurately uses the traversability condition to explain whether their network is traversable. If the network is not traversable necessary changes are identified.
· Minimum spanning tree

The student finds the minimum spanning tree for Segway paths and justifies the solution by a clear and logical approach.
	The student has applied networks, demonstrating extended abstract thinking in solving problems.

The student has used correct mathematical statements or communicated mathematical insight.

For example:
· Shortest path

The student develops the shortest path from the tourist information centre to the key point of interest and justifies their solution using an appropriate algorithm, for example, Djikstra’s algorithm.   

· Traversability

The student develops a traversable network. Changes to the network are identified and explanations for the changes are provided. 

· Minimum spanning tree

The student develops a minimum spanning tree for Segway paths using an appropriate algorithm, for example, Kruskal’s algorithm. The route is justified with an explanation of why the particular paths have been chosen in terms of length and suitability. The route could include the location of Segway stations to allow some paths to be walked. 


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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