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Internal Assessment Resource

Mathematics and Statistics Level 3
	This resource supports assessment against:

Achievement Standard 91580

Investigate time series data

	Resource title: Food for thought

	4 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-12-2012-91580-01-6201

	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.
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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 91580. 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 investigate spending on food in New Zealand over the years 2000 to 2010.

The data are taken from the Retail Trade Survey (RTS) undertaken by Statistics New Zealand. The values are deflated to September 1995 quarter and are in millions of dollars. Population figures are estimates to the nearest 1000.
Before the assessment students need to research the context, including details about the variables. Time needs to be set aside for this purpose before the assessment.
This activity could easily be adapted by substituting an alternative data set or by asking the student to select a data set related to a topic of interest. Any data set provided needs to have appropriate motivation, contextual depth and relevance to the students. Details about the data need to be provided to enable students to inform themselves about the context.
Conditions
This activity requires multiple sessions. Confirm the timeframe with your students. Students must work independently.
Students need to use appropriate technology, for example, statistical software.
The format of the presentation could be, but is not restricted to, a presentation or a written report.

Resource requirements
Provide the students with the data file.
Additional information 

Background information, including how the survey was undertaken, can be found at: http://www.stats.govt.nz/browse_for_stats/industry_sectors/RetailTrade/RetailTradeSurvey_HOTPDec10qtr/Technical%20Notes.aspx
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	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate time series data.
	Investigate time series data, with justification.
	Investigate time series data, with statistical insight.


Student instructions 
Introduction 
This activity requires you to investigate spending on food in New Zealand, including making a forecast, and to write a report on your findings.

Your overall grade will be determined by how well you carry out your investigation and how well you apply the statistical enquiry cycle.
You will work independently over a period of <<teacher to insert time and conditions here>> to complete this task.
Task

Each year, New Zealanders spend a large proportion of their income on food.

You have been given data about population estimates for the years 2000 to 2010 and the amount of money spent in New Zealand on food in:
· supermarket and grocery stores

· fruit and vegetable, fresh meat, fish, and poultry retailing

· takeaway food retailing

· cafes and restaurants.
Use the statistical enquiry cycle to carry out a statistical investigation to determine patterns in food spending. Write a report describing the investigation.

1. Familiarise yourself with the data set provided. This will include doing research to help you understand the variables and to develop a purpose for the investigation.
2. Select at least one of the variables to investigate.

3. Select and use appropriate display(s) to graph your data. 
4. Identify features in the data and relate these to the context. 
5. Find appropriate model(s). 

6. Use model(s) to make (a) forecast(s).

7. Write a conclusion. Support your conclusion by referring to your analysis and/or features of the visual display(s). Include a reflection on your process, which could consider other relevant variables, an evaluation of the adequacy of the model(s), consideration of the validity of your forecast(s,) or a deeper understanding of the model(s).

In writing your report, link your discussion to the context and support the statements you make by referring to statistical evidence.
 Assessment schedule: Mathematics and Statistics 91580 Food for thought

Teacher note: You will need to adapt this assessment schedule to include examples of the types of responses that can be expected.
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has investigated time series data. They have shown evidence of using each component of the statistical enquiry cycle to investigate time series data.

The student has:
· selected a variable to investigate:
For example, selected a variable to investigate from the data set with respect to an identified purpose for the investigation.

· selected and used appropriate display(s):
For example, graphed both the raw data and the smoothed data.  Minor errors such as the omission of labels on the graph may be ignored.
· found an appropriate model:
For example, an appropriate model for the trend based on the smoothed data. The model might be a trend equation, a fitted trend line, or a graph of the smoothed data.
· identified features in the data and related these to the context:
For example, a quantitative description of the trend has been given and the seasonal pattern described and these have been related to the context. Any other relevant features are identified.

· made a forecast:
For example, the trend and seasonal effect are used to make a forecast(s) with correct units. (A prediction interval could be included.)
· communicated findings in a conclusion:
For example, clearly communicated each component of the cycle. The conclusion is consistent with the purpose of the investigation.

The examples above are indicative of the evidence that is required.

	The student investigated time series data, with justification. They have shown evidence of linking components of the statistical enquiry cycle to the context, and referring to evidence such as statistics, data values, trends, or features of visual displays in support of statements made.
The student has:
· selected a variable to investigate:
For example, researched the context and justified the choice of variable(s) to investigate from the data set with respect to a clear purpose for the investigation.

· selected and used appropriate display(s):
For example, graphed both the raw data and the smoothed data. The graph(s) has a title, axes correctly labelled and any series shown on the graph(s) are clearly identified.
· found appropriate model(s):
For example, an appropriate model for the trend based on the smoothed data. The model might be a trend equation, a fitted trend line, or a graph of the smoothed data. The appropriateness of the model is justified throughout the entire range of x-values.
· identified features in the data and related these to the context:
For example, a quantitative description of the trend has been given and the seasonal pattern described and these have been related to the context. Any other relevant features are identified and discussed in context.
· made a forecast:
For example, the trend and seasonal effect are used to make forecast(s). (A prediction interval could be included.) The forecast(s) is given in context with correct units and rounded appropriately. It is justified with a discussion on how precise it might be based on the reliability of the trend or the seasonal component. Any comments made must be supported with references to statistical evidence. There is an understanding that the forecasted values are estimates.
· communicated findings in a conclusion:
For example, clearly communicated each component of the cycle. There is contextual support for the conclusion, which is consistent with the purpose of the investigation.

The examples above are indicative of the evidence that is required.

	The student investigated time series data, with statistical insight. They have shown evidence of integrating statistical and contextual knowledge throughout the statistical enquiry cycle. They may have reflected on the process, considered other relevant variables, evaluated the adequacy of any models, or shown a deeper understanding of models.

The student has:
· selected a variable to investigate:
For example, the research is used to develop the purpose for the investigation and appropriate variable(s) are selected.

· selected and used appropriate display(s):
For example, graphed both the raw data and the smoothed data correctly. The graph(s) has a title, axes correctly labelled and any series shown on the graph(s) are clearly identified.
· found appropriate model(s):
       For example, an appropriate model for the trend based on the smoothed data. The model might be a trend equation, a fitted trend line, or a graph of the smoothed data. The appropriateness of the model is justified throughout the entire range of x-values. Fitting an alternative model to specified ranges of x-values could be considered. Any alternative models would have to be justified as being an improvement in terms of how reliable they are in the making of forecasts.  

· identified features in the data and related these to the context:
      For example, a quantitative description of the trend has been given and the seasonal pattern described and these have been related to the context. Any other relevant features are identified, discussing these in context and providing possible explanations for such features from research into the context.

· made a forecast:
  For example, the trend and seasonal effect are used to make forecast(s). (A prediction interval could be included.) The forecast(s) is given in context with correct units and rounded appropriately. It is justified with a discussion on how precise it might be based on the reliability of the trend and the seasonal component. A comparison of the actual and predicted values for the most recent data values of the model could be made. Any comments made must be supported with references to statistical evidence. There is an understanding that the forecasted values are estimates.
· communicated findings in a conclusion:
For example, clearly communicated each component of the cycle. The purpose of the investigation has been addressed and there are contextual references throughout the entire investigation to support findings. There is a reflection on the analysis with respect to the background research undertaken. They may have considered the impact of their findings or made a comparison with another time series. 
The examples above are indicative of the evidence that is required.


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