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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 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 may need a full hour.  Teachers must take into account the time available each period within their school and organise the tasks accordingly.  The first session could be the last 15 minutes of a teaching period.  

The teacher should retain the student work between sessions.

The task could be completed using computer software or a graphics calculator for the calculation of statistics and graphs.

Additional information:

Questions or hypotheses must be given to the teacher for approval before the student begins to process the data.  It is a good idea for the teacher to collect in the questions or hypothesis to go over outside class time.  They can then check that they are satisfactory. 

If the question or hypothesis is unsatisfactory, the students will be given one further opportunity to rewrite this question or hypothesis and re-submit it for approval. There will therefore need to be time allocated for the student to rewrite any unsatisfactory questions or hypotheses before session two of this task can begin.

If the question or hypothesis is still unsatisfactory, the student should be provided with a suitable question or hypothesis.  In this case, the student will 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. 

Students could collect their own data
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Student Instructions Sheet


This task requires you to pose and answer a question or hypothesis comparing two variables.  Two class sessions will be required.

In the first session, you will be 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 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 most.

In the second session, you will analyse the data in order to answer your question or hypothesis.

TASK

An experiment was conducted by a group of college students to measure a person’s heart rate.

They measured the number of beats/min before and after the students had stepped up and down on a block of a fixed height. 

To carry out the experiment the following process was followed

· A stepping block 15 cm high was obtained from the Physical Education   Department 

· 30 volunteers were found from among the students friends

· The heart beat of each volunteer was measured for 20 seconds before they began the activity (Resting beats/min)

· Each volunteer was asked to step up and down for 3 minutes

· To keep them on pace (14 steps/minute) they were asked to step to the beat of an electric metronome.

· The heartbeat of each volunteer was measured again for 20 seconds after the 3-minute trial. (Final beats/min)

Heart Rate Data

	Resting

beats/min
	Final

beats/min

	60
	75

	63
	84

	69
	135

	69
	108

	69
	93

	96
	141

	87
	120

	90
	99

	93
	153

	87
	111

	72
	99

	69
	93

	78
	93

	72
	99

	78
	117

	87
	93

	87
	111

	81
	120

	75
	120

	81
	96

	84
	99

	84
	99

	90
	129

	75
	90

	78
	87

	84
	84

	90
	108

	78
	96

	84
	90

	90
	147


PART A

Write a statistical question or hypothesis, which involves comparing the two sets of data.

Your question or hypothesis must:

· be clear and not open to more than one interpretation

· allow you to calculate statistics and draw a graph(s) to investigate the relationship between the variables.

· allow you to respond to your question or hypothesis and justify your answer with reference to features of your statistics and graphs.

Hand in your question or hypothesis for approval.

If your question or hypothesis is not satisfactory you will be given one chance to re- write the question 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, at most, an achievement award for this achievement standard.

PART B

Use the data for Heart Rate (beats/minute) resting and after the stepping exercise to respond to your question or hypothesis.

The following instructions will help you to do this.

1. Calculate any appropriate statistics.

2. Draw appropriate graph(s) that allow you to compare the data sets.

3. Respond to your question or hypothesis.  Explain your answer by referring to appropriate statistics and graphs.  Make at least 2 statements that support your response.

4. Write an evaluation of the entire statistical process i.e. from the collection of data through to the final analysis.

Aim to make at least three statements, on at least two different aspects.

Your evaluation could:

· Suggest any improvements that could have made to the investigation so that a more in-depth comparison of the variables could have been achieved.

· Comment on possible limitations in your choice of statistics and/or graphs.

· Comment regarding limitations in or suggested improvements to, the statistical process used to obtain the data.

· Possible aspects that could have been explored to support or extend the investigation

Assessment schedule   Maths/1/5 – P version 5

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 
	If it is appropriate, statistics must be calculated.  

One pair of graphs correct with the same scale for both graphs. 

Or 

A composite bar graph 

Or 

A pair of box-and-whisker graphs

OR  

A scatter plot showing the relationship between the two variables.

A response to the question or hypothesis  that is consistent with their results and comments on relevant features of the data or graph(s) in support of the response
	Allow 2 errors in plotting (or calculation) of points. Accept minor errors or omissions (units missing on axes)

The relevant graph may require the correct calculation of statistics 

Features commented on must support the response
	ACHIEVEMENT

Graph(s), response to question or hypothesis, and if appropriate, statistics calculated

	Achievement with Merit
	Pose a question or hypothesis and  use statistical methods to produce a justified response
	Own question or hypothesis comparing two variables is posed.

The response to the question or hypothesis must be justified with reference to features of the data or graphs
	Question or hypothesis is not open to interpretation and is relevant to the data provided.

Features involved may include
Measure of the centre, measure of spread, strength of the relationship, outliers.
	MERIT

Both own question or hypothesis and a justified response.

	Achievement with Excellence
	Evaluate the statistical process used to respond to the question or hypothesis
	At least 2 valid evaluations of the statistical process. These could include:

· Improvements in the student’s investigation that would have allowed for a more in-depth comparison.

· Limitations or sources of bias in the student’s choice of statistics and/or graphs.

· Evaluation of the appropriateness of the statistical process used to collect the data.

· Aspects that could have been explored to support or extend the investigation
	The evaluations need to have substance and be relevant
	EXCELLENCE

Merit plus At least 2 valid evaluations.



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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