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

Context/setting:


This problem is set in the context of a topical newspaper report and students are asked to respond to an editor's request for analysis.

Conditions:

Time allocation - this activity could be presented in about 2 consecutive periods, or 1 period and time overnight to complete the activity.  [Students will take varied times to formulate their sampling process and actually undertake their sampling].  Writing up of instructions should occur in class to authenticate the students work as their own.

Resource requirements:

Two page data sheet supplied.

Additional information:

Note 1:
The area has been divided into four districts

	District
	Proportion of total
	1997 price 

range
	Range of 

change

	
	
	
	

	Appleton
	10%
	$200000 to $300000
	8% to 12% increase

	Beachhead
	30%
	$125000 to $250000
	4% to 9% increase

	Central
	50%
	$100000 to $225000
	2% to 4% decrease

	Darby
	10%
	$75000 to $175000
	10% to 14% increase


Note 2:
Total number in population is 200 houses.  Overall mean is $3780 increase. [Median is $1500 increase, mode is $5000 decrease.]

Note 3:
Difficult to establish reliable strata based on prices, although it is possible.

Note 4:
Minimum sample size should be a convenient total of at least 30.  A census of all of the data is not acceptable.

Teachers may wish to use data reflecting their local housing market.
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Student Instructions Sheet

The situation

"Mayor claims average house price has increased $4000 over the past 2 years"

Your Task

Your local newspaper editor has asked you to check the Mayor's claim and estimate the average increase in house prices between 1997 and 1999.

You need to:

a) Choose a sampling method and use it to obtain a representative sample of at least 30 houses.  


b) Describe your sampling process clearly so that someone else could follow it.

c) Justify your choice of sampling method by describing the decisions made and the reasons for these decisions.

d) List the data for your sample that you have gathered from the data sheet.  

e) Explain whether your sample is actually representative of your population or not.  (You are not required to select another sample if it is not.)


f) Calculate appropriate statistics for your sample and use this to estimate the average increase in house price between 1997 and 1999.


g) Use your estimates to write a short paragraph outlining what you have found and your conclusions as to the average increase in house prices between 1997 and 1999.  Comment on the reliability of your estimate and therefore your conclusion.


h) Evaluate the sampling and statistical processes you have used.  
Comment on such things as 
-  reliability of your sampling process,
-   limitations of your sampling process and ways to improve it
-  the accuracy of the estimate – an interval for the estimate could be      appropriate,
-   limitations of your conclusion, 
-  the distribution of the data.  
(You need at least three valid statements)

	Tick
	DISTRICT
	1997
	1999
	Increase
	Tick
	DISTRICT
	1997
	1999
	Increase

	
	
	$
	$
	$
	
	
	$
	$
	$

	
	Appleton
	299000
	326000
	27000
	
	Beachhead
	141000
	148000
	7000

	
	Appleton
	291000
	317000
	26000
	
	Beachhead
	140000
	151000
	11000

	
	Appleton
	285000
	315000
	30000
	
	Beachhead
	140000
	149000
	9000

	
	Appleton
	279000
	303000
	24000
	
	Beachhead
	139000
	145000
	6000

	
	Appleton
	276000
	306000
	30000
	
	Beachhead
	203000
	212000
	9000

	
	Appleton
	276000
	302000
	26000
	
	Beachhead
	197000
	211000
	14000

	
	Appleton
	273000
	296000
	23000
	
	Beachhead
	196000
	208000
	12000

	
	Appleton
	270000
	293000
	23000
	
	Beachhead
	194000
	204000
	10000

	
	Appleton
	262000
	289000
	27000
	
	Beachhead
	192000
	200000
	8000

	
	Appleton
	260000
	286000
	26000
	
	Beachhead
	191000
	204000
	13000

	
	Appleton
	248000
	271000
	23000
	
	Beachhead
	188000
	198000
	10000

	
	Appleton
	243000
	263000
	20000
	
	Beachhead
	187000
	194000
	7000

	
	Appleton
	225000
	246000
	21000
	
	Beachhead
	183000
	195000
	12000

	
	Appleton
	223000
	246000
	23000
	
	Beachhead
	182000
	191000
	9000

	
	Appleton
	214000
	239000
	25000
	
	Beachhead
	180000
	194000
	14000

	
	Appleton
	209000
	233000
	24000
	
	Beachhead
	180000
	192000
	12000

	
	Appleton
	209000
	227000
	18000
	
	Beachhead
	178000
	189000
	11000

	
	Appleton
	207000
	225000
	18000
	
	Beachhead
	176000
	190000
	14000

	
	Appleton
	206000
	222000
	16000
	
	Beachhead
	175000
	190000
	15000

	
	Appleton
	201000
	217000
	16000
	
	Beachhead
	174000
	188000
	14000

	
	Beachhead
	248000
	266000
	18000
	
	Beachhead
	174000
	183000
	9000

	
	Beachhead
	242000
	253000
	11000
	
	Beachhead
	174000
	181000
	7000

	
	Beachhead
	239000
	253000
	14000
	
	Beachhead
	173000
	188000
	15000

	
	Beachhead
	237000
	254000
	17000
	
	Beachhead
	138000
	145000
	7000

	
	Beachhead
	236000
	246000
	10000
	
	Beachhead
	137000
	146000
	9000

	
	Beachhead
	232000
	251000
	19000
	
	Beachhead
	136000
	142000
	6000

	
	Beachhead
	232000
	243000
	11000
	
	Beachhead
	133000
	143000
	10000

	
	Beachhead
	223000
	240000
	17000
	
	Beachhead
	128000
	135000
	7000

	
	Beachhead
	221000
	240000
	19000
	
	Beachhead
	127000
	135000
	8000

	
	Beachhead
	221000
	235000
	14000
	
	Beachhead
	126000
	137000
	11000

	
	Beachhead
	218000
	232000
	14000
	
	Central
	223000
	216000
	-7000

	
	Beachhead
	213000
	221000
	8000
	
	Central
	223000
	215000
	-8000

	
	Beachhead
	213000
	221000
	8000
	
	Central
	221000
	216000
	-5000

	
	Beachhead
	209000
	223000
	14000
	
	Central
	220000
	213000
	-7000

	
	Beachhead
	208000
	218000
	10000
	
	Central
	217000
	210000
	-7000

	
	Beachhead
	206000
	224000
	18000
	
	Central
	217000
	210000
	-7000

	
	Beachhead
	173000
	188000
	15000
	
	Central
	216000
	208000
	-8000

	
	Beachhead
	171000
	183000
	12000
	
	Central
	216000
	208000
	-8000

	
	Beachhead
	167000
	179000
	12000
	
	Central
	214000
	208000
	-6000

	
	Beachhead
	167000
	177000
	10000
	
	Central
	212000
	205000
	-7000

	
	Beachhead
	166000
	174000
	8000
	
	Central
	212000
	204000
	-8000

	
	Beachhead
	165000
	175000
	10000
	
	Central
	211000
	206000
	-5000

	
	Beachhead
	161000
	168000
	7000
	
	Central
	210000
	203000
	-7000

	
	Beachhead
	160000
	167000
	7000
	
	Central
	210000
	202000
	-8000

	
	Beachhead
	156000
	163000
	7000
	
	Central
	210000
	201000
	-9000

	
	Beachhead
	152000
	163000
	11000
	
	Central
	209000
	203000
	-6000

	
	Beachhead
	152000
	163000
	11000
	
	Central
	172000
	167000
	-5000

	
	Beachhead
	150000
	159000
	9000
	
	Central
	172000
	165000
	-7000

	
	Beachhead
	144000
	156000
	12000
	
	Central
	170000
	164000
	-6000

	
	Beachhead
	141000
	152000
	11000
	
	Central
	169000
	164000
	-5000

	
	
	
	
	
	
	
	
	
	


	Tick
	DISTRICT
	1997
	1999
	Increase
	Tick
	DISTRICT
	1997
	1999
	Increase

	
	
	$
	$
	$
	
	
	$
	$
	$

	
	Central
	169000
	163000
	-6000
	
	Central
	179000
	173000
	-6000

	
	Central
	167000
	161000
	-6000
	
	Central
	139000
	134000
	-5000

	
	Central
	167000
	161000
	-6000
	
	Central
	139000
	134000
	-5000

	
	Central
	166000
	160000
	-6000
	
	Central
	138000
	134000
	-4000

	
	Central
	166000
	160000
	-6000
	
	Central
	136000
	131000
	-5000

	
	Central
	165000
	161000
	-4000
	
	Central
	135000
	131000
	-4000

	
	Central
	165000
	160000
	-5000
	
	Central
	134000
	129000
	-5000

	
	Central
	165000
	158000
	-7000
	
	Central
	133000
	128000
	-5000

	
	Central
	161000
	157000
	-4000
	
	Central
	132000
	128000
	-4000

	
	Central
	161000
	155000
	-6000
	
	Central
	132000
	127000
	-5000

	
	Central
	159000
	154000
	-5000
	
	Central
	131000
	127000
	-4000

	
	Central
	159000
	152000
	-7000
	
	Central
	129000
	124000
	-5000

	
	Central
	158000
	153000
	-5000
	
	Central
	129000
	124000
	-5000

	
	Central
	158000
	152000
	-6000
	
	Central
	127000
	124000
	-3000

	
	Central
	154000
	150000
	-4000
	
	Central
	125000
	120000
	-5000

	
	Central
	153000
	148000
	-5000
	
	Central
	125000
	120000
	-5000

	
	Central
	151000
	145000
	-6000
	
	Central
	124000
	121000
	-3000

	
	Central
	149000
	144000
	-5000
	
	Central
	124000
	120000
	-4000

	
	Central
	147000
	142000
	-5000
	
	Central
	121000
	118000
	-3000

	
	Central
	147000
	142000
	-5000
	
	Central
	121000
	118000
	-3000

	
	Central
	146000
	141000
	-5000
	
	Central
	116000
	113000
	-3000

	
	Central
	143000
	139000
	-4000
	
	Central
	116000
	112000
	-4000

	
	Central
	205000
	197000
	-8000
	
	Central
	115000
	112000
	-3000

	
	Central
	203000
	197000
	-6000
	
	Central
	115000
	111000
	-4000

	
	Central
	202000
	197000
	-5000
	
	Central
	115000
	110000
	-5000

	
	Central
	202000
	196000
	-6000
	
	Central
	112000
	109000
	-3000

	
	Central
	202000
	196000
	-6000
	
	Central
	108000
	105000
	-3000

	
	Central
	202000
	195000
	-7000
	
	Central
	105000
	101000
	-4000

	
	Central
	201000
	195000
	-6000
	
	Central
	103000
	99000
	-4000

	
	Central
	201000
	194000
	-7000
	
	Central
	103000
	99000
	-4000

	
	Central
	201000
	193000
	-8000
	
	Darby
	168000
	179000
	11000

	
	Central
	201000
	193000
	-8000
	
	Darby
	168000
	179000
	11000

	
	Central
	200000
	194000
	-6000
	
	Darby
	156000
	169000
	13000

	
	Central
	199000
	193000
	-6000
	
	Darby
	147000
	156000
	9000

	
	Central
	199000
	193000
	-6000
	
	Darby
	145000
	158000
	13000

	
	Central
	198000
	190000
	-8000
	
	Darby
	140000
	153000
	13000

	
	Central
	197000
	192000
	-5000
	
	Darby
	131000
	143000
	12000

	
	Central
	192000
	185000
	-7000
	
	Darby
	131000
	141000
	10000

	
	Central
	192000
	184000
	-8000
	
	Darby
	123000
	134000
	11000

	
	Central
	189000
	181000
	-8000
	
	Darby
	121000
	128000
	7000

	
	Central
	187000
	180000
	-7000
	
	Darby
	117000
	127000
	10000

	
	Central
	186000
	180000
	-6000
	
	Darby
	117000
	126000
	9000

	
	Central
	185000
	181000
	-4000
	
	Darby
	109000
	116000
	7000

	
	Central
	185000
	180000
	-5000
	
	Darby
	102000
	109000
	7000

	
	Central
	185000
	177000
	-8000
	
	Darby
	101000
	107000
	6000

	
	Central
	184000
	176000
	-8000
	
	Darby
	100000
	108000
	8000

	
	Central
	183000
	178000
	-5000
	
	Darby
	99000
	106000
	7000

	
	Central
	182000
	175000
	-7000
	
	Darby
	96000
	102000
	6000

	
	Central
	180000
	173000
	-7000
	
	Darby
	87000
	93000
	6000

	
	Central
	179000
	174000
	-5000
	
	Darby
	79000
	85000
	6000

	
	
	
	
	
	
	
	
	
	


Assessment schedule  Maths/2/5 – B version 4
	Achieved
	Task
	Evidence
	Judgement
	Sufficiency:

	· Select a sample and use this to make an inference about the population.
	(a)

(d)

(f)

(f)
	· Provide evidence of collecting a sample of houses using a valid sampling method.  
Sample size at least 20

· Houses selected indicated on data sheet or listed.

· Correctly calculate at least one sample statistic that is useful for making an inference. Use sample statistics to make an estimate of the average house price increase in context.

· One consistent inference relating sample to population


	· Accept any valid method e.g. systematic, simple random, stratified.

· Method must be described
· Accept evidence such as values highlighted on a list
An average, i.e. the mean (or median or modal) increase in house price must be presented and within an acceptable ball park figure for their sample.


Examples of acceptable statements must be included in the schedule.
	All parts must be complete for achievement.


	Achieved with Merit
	Task
	Evidence
	Judgement 
	Sufficiency:

	Describe and justify the method used to select the sample.
	(b)

(c)
(e)

(d)
	Describe

Sampling method described in sufficient detail to enable the procedure to be replicated.

Appropriate methods include systematic, simple random and stratified 

Justify
Choice of method justified with reference to the population and considerations of bias

OR

Sensible comment on whether sample is representative or not
Use
List of sample house prices obtained and evidence given that the method outlined above has been used.


	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

If one point is missing from the description, accept other evidence that the correct procedure has been carried out in selecting the sample.

Must have at least one comment for justification

. If the method is simple random sampling the statement must be more than saying each value had an equal opportunity of being chosen.
Produce evidence of collecting a sample using their representative sampling method. List or table of houses chosen, including appropriate prices, is given;
	To gain Merit the student must complete ALL of the following

	· Justify inferences made about the population.

	(f)
	· Correct sample statistics 

and 
· Correctly use sample statistics to make a sensible estimate of the average house price increase 
	· Justifying the estimate with reference to the distribution of the data, with supporting statistical or graphical evidence.


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


	


	Achieved with Excellence
	
	Evidence
	Judgement
	Suficiency:

	Critically evaluate the sampling process.
	(h)
	At least 2 different aspects need to be evaluated   These must be in context and could include:

-the reliability of the sampling process in this situation;

- the limitations of their sampling process and how it could be refined to overcome these;

- the (im)precision of their estimate;

- the distribution of the data and how it might impact on the reliability of the estimate;

- identifying strata within strata;

- sample size implications;

- factors determining stratification in actual situations (e.g. socio-economic, attractions, shops, bus routes, etc)



	Do not allow trivial evaluations.

E.g. a larger sample because sample size was specified.

Statements must have justification – either statistical or practical.

An indication of acceptable statements must be included in the schedule to ensure consistency of assessor judgements

Probably given as an interval although other ways of discussing accuracy are acceptable


	To gain Excellence the student must meet the criteria for merit and critically evaluate their sampling process, with at least 2 valid statements.
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