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The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

The schedule for this task must be adapted by the provider to give examples of the evidence that is expected from students.

NB

This resource assesses only against the achievement criterion relating to the use of statistical methods, including the evaluation of the statistical process required for excellence.

Further evidence is required for the criterion relating to the use and interpretation of statistical information.

A grade CANNOT be awarded on the basis of evidence gathered from this activity alone.

Context/setting:

The data set supplied with this resource is time series data:

·  Canteen Pies sold over four weeks

The task requires students: 

· to pose a question or hypothesis which involves the analysis of given time series data

· to graph their data

· to draw the trend line

· to predict beyond the values given

· to draw conclusions

· to produce a justified answer to their question or hypothesis
· to evaluate the statistical processes used.

Conditions:

This task must be worked on in class or computer room under teacher supervision. Care must be taken to ensure the authenticity of the work.  Two sessions will be required.  In the first session, students are given the task and time to pose their question or hypothesis.  Teachers will then approve their question or hypothesis before the remainder of the task is completed in the second session.  

The first session requires no more than 15 minutes but the second session should easily be completed in 45 to 50 minutes.
Resource requirements:

Provision of data set.

A local database can be chosen for this task as a substitute for the data given provided it meets the conditions outlined in the context above.

Additional information:

Questions or hypotheses must be given to the teacher for approval before the student begins the analysis.  A suitable question or hypothesis will be open enough to provoke a response that is more than one word or number.

It is a good idea for the teacher to collect in the questions or hypotheses to check outside class time.  Then they can check that the questions or hypotheses are satisfactory.  There will therefore need to be time allocated for the students to rewrite any unsatisfactory questions or hypotheses before session two of this task can begin. 

If the question or hypothesis is unsatisfactory, the students will be given one opportunity to re-write this question or hypothesis and re-submit for approval.  If the question or hypothesis is still unsatisfactory, a suitable question or hypothesis should be provided for them.  In this case, the student will only achieve an achievement award (at best).  Once the teacher has accepted the question or hypothesis, the student must be able to achieve any level of performance.  Students must not be penalised for the teacher’s error in accepting the question or hypothesis.

Task 1 could be completed using computer software for the production of the graph(s), as referred to in the general explanatory notes of the achievement standard.
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Student Instructions Sheet

This task requires you to use the time series data given on the Resource sheet “Pies sales at the Canteen" to pose and answer a question or hypothesis by investigating the data and referring to long or short term features of the data. Two sessions will be required.

In the first session, you are given the task and time to pose your question or hypothesis.  Your teacher will then approve your question or hypothesis or ask you to pose another question or hypothesis if your first question or hypothesis was not suitable.

If the question or hypothesis is still unsatisfactory, a suitable question or hypothesis will be provided for you.  In this case, you can achieve an achievement award at best.

In the second session, you will analyse the data in order to answer your question or hypothesis.  This is a closed book activity.

Detailed instructions 

Session One

1. Write a statistical question or hypothesis that you wish to answer, which involves analysing the data. 

A good statistical question or hypothesis will:

· be clear and not open to more than one interpretation

· ask about trends and other important features over time;

· allow you to calculate statistics and draw a graph(s) to investigate the data.
· allow you to respond to your question or hypothesis and justify your answer with reference to features of your data and graph(s).

2. Hand in your question or hypothesis for approval.

Remember, at this point, if your question or hypothesis is not satisfactory you may be given a chance to re-write the question or hypothesis and re-submit it for approval.

If you cannot think of a suitable question or hypothesis, your teacher will provide one.  In this case, you will be able to achieve an achievement award for this standard at best.
Session Two

Use the “Pie sales at the Canteen” data to answer your question or hypothesis. The following instructions will help you to do this.

1. Draw an appropriate graph of your data.

2. Draw an approximate trend line (or line of best fit) for your data.

3. Respond to your question or hypothesis. Explain your answer by referring to your graph and trend line. 
4. Describe the most important features of your data and be specific about what they are and when they occur.

5. Use your graph to predict the number of pies which will be sold on Thursday of week 5.
6. Explain how you made your prediction, how accurate it is likely to be and whether your prediction has any limitations or ways in which it could be improved. Aim to make at least three comments on at least two different aspects. 
You could comment on: 

· assumptions you have made and how reasonable they are;

· factors which may make your prediction reliable or unreliable;

· possible aspects that could be explored further to support or extend the investigation;
· ways to improve your prediction;
Resource Sheet 

Pie sales at the Canteen

Mrs Jones is trying to monitor her pies sales from the canteen. 

She records the data for the first 4 weeks of term 2.
	
	Days of the week
	Number of Pies sold

	Week 1
	Mon
	86

	
	Tue
	77

	
	Wed
	69

	
	Thu
	78

	
	Fri
	69

	Week 2
	Mon
	92

	
	Tue
	81

	
	Wed
	67

	
	Thu
	72

	
	Fri
	70

	Week 3
	Mon
	99

	
	Tue
	78

	
	Wed
	72

	
	Thu
	74

	
	Fri
	73

	Week 4
	Mon
	103

	
	Tue
	82

	
	Wed
	35

	
	Thu
	76

	
	Fri
	77


Assessment Schedule:  Maths/1/5_M6 - Canteen Pies
Note:  The evidence gained from this task alone is NOT sufficient for the award of any grade in achievement standard 90193 Maths 1.5.  Evidence relating to the use and interpretation of statistical information, as detailed in the standard, is also required.

	
	Assessment Criteria
	Evidence
	Judgement
	Sufficiency

	Achievement
	Use statistical methods to respond to a question or hypothesis 
	· time series graph of  data







· approximate trend line drawn on graph




· prediction made



· statistical question or hypothesis answered consistently with data and graph

Actual acceptable solutions must be inserted by the provider
	· Graph should have no more than two errors in plotting points and points must be connected by straight-line segments. Title, axis labels and scales should make clear what data has been graphed. Accept one of above missing or insufficient.

· Accept any reasonable attempt to draw a line of best fit. If data has no apparent trend, accept a horizontal line (ie showing no change). Students must not be penalised for collecting data that does not fit an increasing or decreasing model.

· Any sensible value, consistent with student’s line of best fit.


· Accept any sensible clear answer that is consistent with either raw data or graph. Answer should imply at least one feature of the data or graph.
	ACHIEVEMENT
All aspects required



	Achievement with Merit
	Pose a question or hypothesis and  use statistical methods to produce a justified response
	· A good statistical question or hypothesis, relevant to the data, is posed

· response to question or hypothesis is justified by reference to features of the data or graph

Actual acceptable solutions must be inserted by the provider
	· Question or hypothesis meets criteria in student instructions.

· Students must not be penalised for teacher error in accepting the question or hypothesis.

· Features may include presence or absence of seasonal pattern, long term trend, effect of random variation, outliers. 

· Answer and justification are correct. Answer describes the features of data or graph that support it. Could be implied in the description of features. 

· Look for “Answer is XXX because the data/graph YYY”.
	As for ACHIEVEMENT plus

All aspects required



	Achievement with Excellence
	Evaluate the statistical process used to respond to the question or hypothesis
	· Assumptions made when predicting are reasonable with justification.

· Reliability of prediction explained by reference to features of data or graph.

· Factors affecting accuracy of prediction explained.

· Sensible suggestions made for improving prediction, other than collecting more data.

· Suggestions for further exploration to support or extend the investigation 

Actual acceptable solutions must be inserted by the provider

	· At least two non-trivial evaluations made. Must refer to at least two different aspects of the analysis.

· Other similar evaluations acceptable. 

· 
	As for MERIT plus

At least two non-trivial evaluations made.


Note:
For a student to be awarded achievement with excellence they must first provide evidence that meets the full requirements for achievement with merit in the standard, as well as satisfying the evidence requirements for excellence described above.  As indicated previously, evidence from this task, by itself, does not provide sufficient evidence for the standard.
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