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Internal Assessment Resource

Geography Level 3

	This resource supports assessment against:

Achievement Standard 91433

Apply spatial analysis, with consultation, to solve a geographic problem

	Resource title: Traffic troubles

	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
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. 
NZQA Approved number A-A-12-2012-91433-01-6115

	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 Geography 91433: Apply spatial analysis, with consultation, to solve a geographic problem
Resource reference: Geography 3.8A
Resource title: Traffic troubles
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 Geography 91433.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 collect data from staff and students about how they travel to school, process the data using spatial analysis tools with GIS software, and write a report providing a solution to the school’s parking problem.

The context could be changed to include other school issues, for example, a tree inventory, mapping the trees in the school and developing a heritage and care plan. The reference data could be collected using GPS or digitised from aerial photographs.

The development of a survey can be completed as a whole class activity. Questions need to be developed that allow students to analyse the reasons for the choice of one form of transport over another and the perceptions staff/students have towards parking (car users), security (cyclists), road safety (walkers and other users) and other traffic-related issues.

The spatial analysis techniques that students will need to apply to carry out the spatial analysis should be pre-taught using a different activity. These techniques include: geocoding, drawing new themes, summarising data, buffering, symbolising data, graphing, creating queries, creating layouts, and map conventions.

To authenticate students’ completion of group tasks and computer manipulations, you may wish to have them complete a process summary log. You could sign tasks as they are completed or sighted on-screen. This could be handed in with the student’s final report.
Students will have three weeks of in-class and out-of-class time to complete this activity, and will be assessed on how comprehensively they apply spatial analysis to provide recommendations for a solution to the traffic issues at their school.
Resource requirements 
GIS software (such as ArcView9).
The Internet.
Road centrelines with addresses and a geocode locator file for your area. These could be obtained from your local Council or contact Eagle Technology GIS in School programme (claire_thurlow@eagle.co.nz).
A useful base map could be the census area unit boundaries. These can be obtained from the Statistics NZ website (www.stats.govt.nz).
Geo-referenced aerial photos of your school could be useful.

Additional information 

Spatial analysis techniques

The online help of GIS software gives clear and detailed instructions, which students should be encouraged to use.
Keranen, et al. (2002). Our World GIS Education, particularly Book 4. ESRI Press; or English, et al.(2002).Community Geography: GIS in Action. ESRI Press.
Internal Assessment Resource

Achievement Standard Geography 91433: Apply spatial analysis, with consultation, to solve a geographic problem
Resource reference: Geography 3.8A
Resource title: Traffic troubles
Credits: 3
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Apply spatial analysis, with consultation, to solve a geographic problem.
	Effectively apply spatial analysis, with consultation, to solve a geographic problem.
	Comprehensively apply spatial analysis, with consultation, to solve a geographic problem.


Student instructions 
Introduction 
Schools generate considerable traffic. This affects the level of congestion on the roads around schools during peak travel hours. Pressure is also put on parking, both on the school grounds and in the immediate area around the school. 

This assessment activity requires you to use spatial analysis (with consultation) to analyse student and staff travel to school and the issues that arise from individual choices. 

As a class or group, you will develop a survey and collect survey data from students and staff at your school. Then, individually collect or create any further data that you need and carry out the analysis using computer software. 

You will have three weeks of in-class and out-of-class time to complete this activity.

You will present your findings as a report that could be used by the school’s Board of Trustees to assist them in planning for the school’s future development. Your report will include:

· layouts (that could consist of maps, graphs, or tables)

· a written explanation and evaluation of the manipulations of the spatial data 

· a fully justified solution to the school’s parking problem, which demonstrates why it is better than alternative solutions

You will be assessed on how comprehensively you apply spatial analysis to provide recommendations for a solution to the traffic issues at your school.

Preparation: Set up a GIS to use for your spatial analysis

Make a folder in your own directory for your GIS project. 

Your teacher will provide appropriate digital files such as the road centrelines with addresses in your area, the census area unit boundaries, and an aerial photo. Copy these files into your own directory space and set up a project.

Depending on the software you are using and its version, you may need to set the map units and working directory for your project. 

Set up a log to record your group work tasks and the geospatial techniques used. Your teacher will sign this off as you complete tasks.

Task 

Define your problem and collect your data

Define the problem that you will analyse. Work with your class, or a group within your class, to develop a survey that will be completed by students and staff at your school. Your survey must include the home street address of each survey respondent to allow the data to be geocoded and mapped in GIS software. Trial your survey within your class or group to check that it will generate all the information you need, and to avoid any ambiguous questions. 

Survey staff and students at your school and collate the data.

Individually, collect any additional evidence and data relevant to the traffic issue at your school.

Apply spatial analysis

Working on your own:

· add your data to the GIS software 

· create any new themes (map layers) that are needed 

· discuss possible geospatial techniques with your teacher.

Use geospatial techniques to analyse patterns within your data. You may wish to consider:

· Is there a relationship between the mode of transport used and distance travelled to the school? 

· Are there areas where students travel by car because there is no bus available?

· What reasons do students and staff give for their mode of travel?

· Are there car-parking patterns? How do these patterns impact on the school and its neighbours?

· What are the reasons respondents give for changing or not changing their mode of transport?

Explain in detail and evaluate the manipulations you made to the spatial data. You could use the log set up in the preparation stage of your work.

Develop a solution

Interpret your spatial analysis to determine recommendations and a final solution to the geographic problem. Create visuals – layout(s) that includes maps, tables, and graphs – as appropriate to support your analysis and your solution. Use appropriate mapping and graphing conventions.
Fully justify your solution providing detailed supporting evidence from your spatial analysis. This should include an evaluation of the recommended solution when compared with other options.
Assessment schedule: Geography 91433 Traffic troubles

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

	The student applies spatial analysis, with consultation, to solve a geographic problem. This means the student:

· works in a group to collect survey information relevant to the geographic problem and individually adds this to a GIS. They process the data using some relevant geospatial techniques

· produces a layout(s) that includes some of the following: maps, tables, and graphs.  Geographic conventions have been followed
· explains their manipulations of the data
· presents a written analysis of the problem that recommends a solution which is supported by evidence from the student’s spatial analysis 
· uses geographic terminology and concepts.
For example: (partial extract only)
Student parking is a major issue at our school. My group surveyed a sample of 200 students from the school. I geocoded this data and then queried the table to find those students who drove to school and parked at school. There were 90 students or 45% of the sample (see Map 2 location of students who drive to school). I then buffered our school with 2 km, 4 km and 10 km buffers. I chose these distances as I thought that within 2 km students could walk to school. I found that within the 2 km zone there were three people in my sample and two of them drive to school (Map 2). The reasons given for driving were that it is easier to get their stuff to school, or they are seniors and like driving. From my analysis it seems clear that students are going to continue to drive to school. I would recommend to the board that they purchase an adjoining property and create a student car park.
The examples above relate to only part of what is required, and are just indicative.


	The student effectively applies spatial analysis, with consultation, to solve a geographic problem. This means the student:

· works in a group to collect survey information relevant to the geographic problem and individually adds this to a GIS. The student also collects or digitises further data that is relevant. Overall sufficient data is collected to address the geographic problem identified

· processes the data using a range of relevant geospatial techniques

· produces an accurate layout(s) that includes some of the following: maps, tables, and graphs, following geographic conventions and there is evidence of cartographic layout
· presents a detailed explanation of their manipulations of the data
· presents a justified solution to the geographic problem. The solution is supported by evidence from the student’s spatial analysis. The justification demonstrates why it is better when it is consideredd against alternative solutions
· uses geographic terminology and concepts.
For example: (partial extract only)
Student parking is a major issue at our school. I created a theme showing the car parks and mapped which parks were being used at 10 am, 2 pm and 5 pm (see Map 1 available car parks during school day and after hours). There are no available car parks in the school grounds or within any of the streets adjoining the school at 10 am and 2 pm. However, after school hours there is plenty of parking, including within the school grounds. I also geocoded the data collected in a survey our group gave to 200 students in the school. I decided to focus on the senior students who drive to and park at school. There were 90 students or 45% of the sample (see Map 2 location of students who drive to school). I then buffered our school with 2 km, 4 km, and 10 km buffers. I chose these distances as I thought that within 2 km students could walk to school. I found that within the 2 km zone there were three people in my sample and two of them drive to school. The reasons given for driving were that it is easier to get their stuff to school, or they are seniors and like driving. I thought students in the 4 km zone and beyond could bike, use a school bus, or be dropped off. I found that in the 4 km zone there were some students who walked (these were under 3 km from school – see Map 2). Several students commented that they did not bike to school as it was too dangerous. I ran a query of the students who drive and park, but who could catch a school bus (see Map 3). I found there were 25 students (12% of the sample). When I explored the reasons given for not using the school bus students mentioned that their car was more convenient, especially if they had a study session first spell. Some commented they were tired of being with juniors and that the buses were too noisy and slower than driving. There is no easy solution to the issue of parking congestion. While those students who live within 2 km of school might be persuaded to walk they are still likely to use their car if it is wet or they have after-school activities such as a job to go to. It is unlikely that those students who could use a bus but choose to drive will do so given the greater flexibility their car gives them. Rather than forcing students to park in the streets, which causes congestion for other users, schools need to consider the provision of parking for both staff and students more seriously. This may mean that further land needs to be purchased to develop more parking spaces. 
The examples above relate to only part of what is required, and are just indicative.


	The student comprehensively applies spatial analysis, with consultation, to solve a geographic problem. This means the student:

· works in a group to collect survey information relevant to the geographic problem and individually adds this to a GIS. The student also collects or digitises further data that is relevant. Overall sufficient data is collected to address the geographic problem identified

· processes the data using a range of geospatial techniques

· produces an accurate layout(s) that includes some of the following: maps, tables, and graphs, following geographic conventions and there is evidence of cartographic layout 
· evaluates the manipulations of the data
· presents a fully justified solution to the geographic problem. The solution is supported by detailed evidence from the student’s spatial analysis. The strengths and weaknesses of the recommendation are evaluated in comparison with alternative courses of action

· demonstrates clarity of argument and holistic understanding using appropriate geographic terminology and concepts.
For example:(partial extract only)
Student parking is a major issue at our school. I created a theme showing the car parks and mapped which parks were being used at 10 am, 2 pm, and 5 pm (see Map 1 available car parks during school day and after hours). There are no available car parks in the school grounds or within any of the streets adjoining the school at 10 am and 2 pm. However, after school hours there is plenty of parking including within the school grounds. I also geocoded the data collected in a survey our group gave to 200 students in the school. I decided to focus on the senior students who drive to and park at school. There were 90 students or 45% of the sample (see Map 2 location of students who drive to school). I then buffered our school with 2 km, 4 km, and 10 km buffers. I chose these distances as I thought that within 2 km students could walk to school. I found that within the 2 km zone there were three people in my sample and two of them drive to school. The reasons given for driving were that it is easier to get their stuff to school, and they are seniors and like driving. I thought students in the 4 km zone and beyond could bike, use a school bus, or be dropped off. I found that in the 4 km zone there were some students who walked (these were under 3 km from school – see Map 3). Several students commented that they did not bike to school as it was too dangerous. I ran a query of the students who drive and park, but who could catch a school bus (see Map 4). I found there were 25 students (12% of the sample). When I explored the reasons given for not using the school bus, students mentioned that their car was more convenient especially if they had a study session first spell. Some commented they were tired of being with juniors and that the buses were too noisy and slower than driving. There is no easy solution to the issue of parking congestion. While those students who live within 2 km of school might be persuaded to walk, they are still likely to use their car if it is wet or they have after-school activities, such as a job to go to. It is unlikely that those students who could use a bus but choose to drive will do so given the greater flexibility their car gives them (see Graph 2). Student comments included: “I have too many books and gear for the bus”, “I can get to hockey practice after school”, and “My parents and I can travel together”. Also, when I analysed those students who currently travel by bus but who would prefer to travel by driving themselves, the number of students driving to school is more likely to increase than decrease (see Graph 3). Rather than forcing students to park in the streets, which causes congestion for other users, schools need to consider the provision of parking for both staff and students more seriously. I would recommend that a parking building for staff and students be considered. Purchasing further land would be an option, but given the property prices in the neighbourhood of the school (a recent property sold for $400,000) this may not be practical. Building up on the current car park site could be better. There are currently 30 ground parks and the development of a three level car park could provide 60–100 more spaces. If even 50 cars were removed from around the school this would free up more parking for short-term users. Users could be charged a modest fee for the extra convenience and security. At the same time the Council needs to consider extending the 120-minute parking limit to all the streets around the school. This would make street parking less attractive and the on-site parking more attractive. Before any decisions were made, it would be important to have more detailed information about the travel of staff and students. Parents could also be included. My sample was 200 students of whom 60 were drivers. Further research could focus only on drivers. It would also be important to talk to the traffic section at the City Council to clarify the school’s issues within the wider context of the city’s parking issues.
The examples above relate to only part of what is required, and are just indicative.


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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