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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.

The assessment schedule must be adapted to include the evidence that is expected from the candidates. 

Context/setting:
In this assessment activity the student sets out to investigate for their school claims made in a survey on the weights of school bags carried by Year 9 and 10 students. A copy of a newspaper article about the report is included to provide a meaningful context. 

Conditions:

Students will need 1 hour of class time to design their sampling method and 1 hour to analyse their results. Data collection can be done in class time or at other times e.g. Form time, study periods. 

Resource requirements:

Equipment needed: access to school roll, scales.
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Student Instructions Sheet

Read the following article adapted from an article printed in The New Zealand Herald.

Pupils suffer under a heavy weight
If New Zealand teenagers feel as though they're carrying the weight of the world on their shoulders they probably are -- a study shows schoolbags are hurting their owners. Secondary students stagger to school carrying weights up to twice the recommended industrial levels for adults, the Massey University study found. 

Almost three-quarters of the 140 Auckland year 9 and 10 students surveyed last year complained of feeling pain or discomfort in their muscles or joints. 

Surveyors found the cause was students lugging heavy gear such as books, sports gear, laptop computers and musical instruments. 

A lack of lockers and other secure places to leave gear meant many students carried their belongings around with them all day, study supervisor Professor Stephen Legg said. 

Industrial guidelines in developed countries recommended that adults who handled, lifted and carried weights in their work should carry no more than 4 kg to 6 kg. 

The British Back Pain Association said children should carry no more than 10 per cent of their body weight. 

But Kiwi kids fancy themselves as weightlifters. The study found they were carrying an average 6.6 kg. As a percentage of their body weight, that meant year 9 students were carrying more than their older and bigger year 12 counterparts. Year 9 students carried an average of 13.2 per cent of their body weight, and year 12 students an average of 10.3 per cent. 

Said Professor Legg: "We don't know what this is doing to their backs and necks in the long term [but] the pain reported is worrying." - NZPA 

Your task is to investigate whether Year 9 and 10 students at your school are carrying school bags that are too heavy.
1. Write down a purpose statement for your task. Use appropriate statistical terminology.
2. Choose a sampling method and use it to take a sample of thirty student bags.
3. Use the results of your sample to obtain a value that will help to make a conclusion for your investigation. Perform the necessary calculations and state the required conclusion. Explain how you drew this conclusion.
4. Write the name of your sampling method and describe the method in sufficient detail so that it could be carried out by someone else without any knowledge of sampling.
5. Give reasons for the sampling method you have used. You could include reasons why you did not use another method.  Comments need to refer to the context of the weights of school bags.
6. Discuss, in detail, two other sampling methods, how they could be implemented, and why they might be used.  Illustrate your answers by referring to one or more actual situations – you may use the situation given in this assessment or one or more of your own.

Assessment schedule:  Maths/2/5_C5 – Kiwi kids are weightlifters
	
	Criteria
	Task
	Evidence
	Judgement
	Sufficiency:

	ACHIEVEMENT
	Select a sample and use this to make an inference about the population.
	1

2
3


	Purpose statement involves estimating an appropriate population parameter (eg mean weight of bags for all year 9 and year 10 students)

Sample of at least 20 students is taken.
Appropriate sample statistic calculated and an inference is made.
”an estimate of the mean weight of a year 9 or year 10 student’s bag is....”

A range of acceptable comments must be included in the schedule to ensure consistency of assessor judgements.

	The inference must be a contextual point estimate, be sensibly rounded and demonstrate an understanding of the difference between a sample statistic and a population parameter.

One sample statistic and one corresponding inference is enough.

	All three parts must be complete for Achievement.


	
	Criteria
	Task
	Evidence
	Judgement
	Sufficiency:

	ACHIEVEMENT WITH MERIT
	Describe and justify the method used to select the sample.

Justify inferences made about the population.


	4

5

3


	Describe

· Name of method

· Number the population members

· Use random numbers with the with appropriate number of digits

· Generate/obtain random numbers

· Match random numbers with population members

· Ignore repeats or numbers “out of range”

· Repeating until the desired sample size achieved

· Select the starting point (systematic sampling, random number tables) 
· Determine the interval length (systematic) 

· Determine sub-sample sizes (stratified)
Justify sampling method

SRS – easy and quick, no strata, produces an unbiased sample. If bias is mentioned then a contextual understanding of it would be expected, eg giving an example of a case where a biased sample would be obtained.

Systematic – no known patterns in the student rolls. 

Stratified - identification of possible subgroups that are significantly different in terms of weights of bags.

Justify inference

Justification (qn3) is unambiguous and will refer to sample value – eg estimate of population mean is ... because sample mean is ....  

OR

A comment that recognises the variability of sampling – that if another sample was taken then a different inference would be obtained (but if the process was repeated a number of times it would be expected that most sample means would be ‘close’ to the population mean).

A range of acceptable comments must be included in the schedule to ensure consistency of assessor judgements.
	SYSTEMATIC – random start and whole list used for selection

SIMPLE RANDOM – list numbered, random numbers used, repeats discarded.

STRATIFIED – choice of strata, calculation of proportions, random selection within strata
While a minor error or omission can be accepted there must be enough detail in the description to enable replication.

At least one valid justification that makes reference to the characteristics of the population.

At least one valid justification or one valid comment recognising variability of sampling.


	Achievement plus requirements for Describe, Justify method AND Justify inference.




	
	Criteria
	Task
	Evidence
	Judgement
	Sufficiency:

	ACHIEVEMENT WITH EXCELLENCE
	Critically evaluate the sampling process
	6


	The method used is clearly justified (qn5) and two other sampling methods (qn6) are discussed in detail, with differences between methods identified and references to possible contexts.

Comments must use correct statistical language and have no contradictions or evidence of misunderstanding.

A range of acceptable comments must be included in the schedule to ensure consistency of assessor judgements.


	Where some comments lack depth other evaluation comments (such as a detailed variability comment) would support the award of Excellence.

	Merit plus 6
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