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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.

NB

This resource assesses only against the achievement criterion relating to the use of statistical methods, including the evaluation of 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:


This task is a generic time series activity in which students collect their own data.

No data is supplied with this task.

The task requires students: 

· to pose a question or hypothesis which can be answered by analysis of the time series data

· to graph their data

· to draw the trend line

· to predict beyond the values given

· to produce a justified answer to their question or hypothesis

· to evaluate the statistical processes used.

Conditions:

This task is based on student-collected time series data. It is suggested that students start collecting data at the beginning of the year so that they have sufficient data in plenty of time. While the standard does not require students to collect data personally, by doing so, students will have a personal involvement in the analysis. Authenticity issues will be minimised if each student has unique data. 

It is recommended that students do not ask an agency to give them data, but actually experience collecting it themselves. Similarly, finding times series on the Internet is not recommended as students are prone to choose data about which they have no background knowledge and no proof of authenticity.

Resource requirements:

The use of appropriate technology expected  for graphing and adding trend lines. Students can either print out their graphs or store them in a secure file on the school network for marking.

Additional information:

Suggestions about suitable data and keeping a log are made in the student instructions. A teacher-signed log will ensure data collection is progressing and that data is genuine. If a graph is drawn progressively, trends and seasonal patterns will become evident early on.

The only potential problem is that data may not have a clear trend or seasonal pattern. The schedule does not penalise these students if they make a reasonable prediction and justify it. Teachers may wish to have substitute sets of data available for students to use but they will need to pose (and answer) a question or hypothesis for new data. PCInfos from StatsNZ and the Statistics New Zealand web site is a suitable resource for data but the size of data sets will need to be reduced to make them equivalent to those collected by students.

Teachers will need to set appropriate secure conditions and deadlines for question or hypothesis posing. It is a good idea for the teacher to collect in the questions or hypotheses and check they are satisfactory out of class. Allow time for the students to rewrite any unsatisfactory questions or hypotheses before the in-class analysis. 

If the question or hypothesis is unsatisfactory, the students will be given one opportunity to re-write the question or hypothesis and re-submit it for approval. If the question or hypothesis is still unsatisfactory, a suitable question or hypothesis must be provided for them. In this case, the student will only reach an achievement award (at most). 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.
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Student Instructions Sheet


This task requires you to collect time series data, then pose and answer a statistical question or hypothesis about it. Your teacher will tell you the time during which the data must be collected and the conditions and deadline for question or hypothesis posing related to the data you are intending to collect. 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 your second question or hypothesis is still unsatisfactory, a suitable question or hypothesis will be provided for you. In this case, you can reach an achievement award at most.

You will analyse your data and answer your question or hypothesis in class.  This is a closed book activity. It may take place in the computer room or you may use graphics calculators to complete it.

Detailed Instructions

Part One:

1. Decide on a set of time series data that you can collect for yourself. 


Choose data that you are interested in and that is easy to record. 


If you are interested in the data your analysis will have more meaning for you. 


Your data set collection should cover at least 5 time periods e.g. 5 weeks of daily data, 5 months of weekly data or 5 years of monthly or quarterly data.

Some ideas: 

Weekly mass (weight) of a kitten or other young pet

Daily time spent on homework

Daily number of absentees for all of year 11 at your school

Your nightly hours of sleep

Weather data from the local newspaper

Daily number of customers for a family business

Monthly family electricity consumption 

Monthly family number of personal toll calls

Keep a log of your data as you collect it and submit your log to your teacher when requested as a record of progress made. 

Build up a draft graph of your data as you go. This will help you when posing your question or hypothesis. You may not take any practice graphs with you when you complete the analysis under test conditions.

2. Pose a statistical question or hypothesis that can be answered by graphing and analysing your data.

A good statistical question or hypothesis will:

· be clear and not open to interpretation;

· ask about relationships and trends, and other important features over time;

· allow you to draw graph(s) to investigate the relationship;

· allow you to answer your question or hypothesis and justify your answer with references to your data, statistics, and graph(s).

Think carefully about your question or hypothesis, as you will only be able to have 2 attempts at posing it. If both attempts are unsatisfactory, your teacher will provide a question or hypothesis for you to answer and achieved will be your highest possible award.

Part 2: Responding to your question or hypothesis.

The following instructions will help you to respond to your question or hypothesis so that you meet the requirements of this Achievement Standard.

3. Draw an appropriate graph of your data.

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

5. Describe the short-term and long-term features of your data as they are shown by your graph.  Describe at least 2 of the most important features and be specific about what they are and when they occur.

6. Use your graph to predict a future value or a previous value of your time series. 

7. Respond to your question or hypothesis. Explain your answer by referring to your graph and trend line. Make at least 2 statements that justify your answer.  

8. 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 3 comments on at least 2 different aspects. 
You could comment on: 

· assumptions you have made and how reasonable they are;

· factors which may make your prediction reliable or unreliable;

· ways to improve a prediction based only on the data you have collected;
· accuracy of your data collection

· possible aspects that could be explored further to support or extend the investigation

Assessment schedule   Maths/1/5 – Q  version 5 ; Generic Time Series

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 student’s data







· approximate trend line drawn on graph






· predicton made



· statistical question or hypothesis answered consistently with data and graph
	· Graph should have no more than 2 errors in plotting points and points must be connected 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 future or previous 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.
	ACHIEVED

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 student’s data, is posed

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

· Students will not be penalised if their data does not display any usual component of a time series as long as its absence is identified.

· 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”.
	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.

· Suggestions made for improving accuracy of data collection, if appropriate.

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

· Suggestions for further exploration to support or extend the investigation 


	· At least 3 non-trivial evaluations made. Must refer to at least 2 different aspects of the analysis or data collection.

· Other similar evaluations acceptable. 


	Merit plus

At least 3 non-trivial evaluations made.


NB

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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