	Sampling Stuff 2

	Introduction: In this activity students will be selecting their sample using random sampling techniques.  Simple random sampling and stratified random sampling will be explored.  Detailed example of planning is provided.

The entire school population can be found either in school1.ftm or schoolpop.xls.
The “population” is an “Auckland secondary school” which was created by selecting students from the CensusAtSchool database.  The idea is to simulate doing a survey (without actually doing the survey) using a pre-selected sample.  The Fathom file is set up ready to “survey” the selected students once they have been selected in the sample.  A student instruction sheet studentsheetschool.doc is available to support this activity.
The school contains 1198 students; 319 Year 9; 298 Year 10; 315 Year 11; 189 Year 12; 77 Year 13. 

The survey questions that will be asked are:

Questions about you

1. Are you: (male (female

2. How old are you?      ( years

3. Are you right-handed, left-handed or ambidextrous? (An ambidextrous person is able to use their right and left hands equally well.)

(Right-handed        (Left-handed       (Ambidextrous

4. In how many languages can you hold a conversation about a lot of everyday things?    ( languages

5. How tall are you without your shoes on? Answer to the nearest centimetre.    ( cm

6. What is the length of your right foot, without a shoe? Answer to the nearest centimetre. ( cm

7. What is your arm span? Answer to the nearest centimetre. (Open arms wide, measure distance from tip of right hand middle finger to tip of left hand middle finger.)  ( cm

8. What is the length of your hair? Answer to the nearest centimetre. (Pull one hair out from the back of your head and measure it.)  ( cm

9. What year level are you?  ( 9   ( 10    ( 11    ( 12    ( 13


	Problem
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	Generate some suitable investigative questions that could be answered about the school population using the sample that will be collected.  In particular we want to focus on questions that explore continuous data and are of a summary nature.  We also want to include the whole population, ie the school.

An example of this is: I wonder what are typical heights of students at the school?

	What makes a good question?

· can be answered with the data

· population of interest is clear

· variable(s) of interest is clear

· intent (summary, comparison, relationship) is clear

· one that we are interested in the answer



	Plan
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	We want to take a sample from the population.  The data we are interested in is measured data so a sample of approximately 50 students should be sufficient to answer this question.

As the question is about the whole school population and I suspect that different year levels may have different heights I want to take a sample that has similar proportions of each of the year levels as is in the population.  Therefore I will take a stratified sample.

I need to establish the percentage each year level is of the total school population.

319 Year 9; 298 Year 10; 315 Year 11; 189 Year 12; 77 Year 13        Total: 1198

Year 9: 319/1198 = 26.6%; Year 10: 298/1198 = 24.9%; Year 11: 315/1198 = 26.3%

Year 12: 189/1198 = 15.8%; Year 13: 77/1198 = 6.4%

In sample: 26.6% of 50 = 13 people Yr 9; 24.9% of 50 = 12 people Yr 10; 26.3% of 50 = 13 people Yr 11; 15.8% of 50 = 8 people Yr 12; 6.4% of 50 = 3 people Yr 13. 

Total sample = 13 + 12 + 13 + 8 + 3 = 49 people.

To select my sample I need to number the students in the school.

Year 9 will be numbered from 1- 319; Year 10 numbered from 320 – 617; Year 11 numbered from 618 – 932; Year 12 numbered from 933 – 1121 and Year 13 numbered from 1122 – 1198.

I need to generate 13 random numbers from 1-319, 12 random numbers from 320-671, 13 random numbers from 618-932, 8 random numbers from 933-1121 and 3 random numbers from 1122-1198.  I will use the random number generator on my calculator and disregard repeats.

Year 9: 124; 281; 63; 179; 272; 182; 34; 144; 126; 26; 286; 186; 125

Year 10: 670; 634; 470; 413; 397; 409; 468; 639; 606; 511; 349; 588

Year 11: 854; 858; 667; 669; 896; 890; 879; 649; 662; 660; 786; 820; 695

Year 12: 1045; 1114; 960; 1001; 934; 1019; 1006; 1084

Year 13: 1151; 1153; 1146

Once I have selected the random numbers I will match them to the people in my survey.



	Data
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	Using the Fathom file: schoolsample.ftm.  The example given is in schoolsampleexample.ftm.
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Students at this point can get their sample by typing in the number of the particular student that they are sampling into the ID column of the table.  As the number is typed in the particular student is “surveyed” and their information is placed in the table.
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	Analysis
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	For the analysis get students to make both a dot plot and a box plot of the heights from the sample with the same scale on the axis.  Also get them to make a summary table of height and add to it the five number summary: minimum, LQ, median, UQ, maximum.
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Describe what their graphs and statistics are showing about the distribution of heights.  They should consider: shape, spread, middle 50% and anything unusual.  Use I notice as a starter.

The heights in the sample are roughly symmetrical.  This is shown both in the dot plot and in the box plot.  In the box plot it is shown by the fact that the two parts of the box are roughly the same size and the two tails are roughly the same size.  I wonder if back in the population the distribution of heights is roughly symmetrical, I expect so.

The middle value for the heights in the sample is 169 cm. A different sample would give a slightly different median value so I can’t say that this is the exact median height back in the population, but I can find an interval based on this sample median that I could suggest that the population median might lie in.  A 1.5IQR interval based on a median of 169 cm is from 167 cm to 171 cm. This suggests that the population median height is most likely to be somewhere between 167 cm and 171 cm.

The middle 50% of the heights in the sample are between 164 and 174 cm.  I wonder if back in the population the middle 50% of heights is in this range.  I think it will be very close to this.

The heights in the sample are relatively close together with very few gaps. I think that back in the population there will be few or no gaps in the heights recorded. 

The heights in the middle have higher frequencies than the heights at either end.  I suspect that back in the population this pattern will be even more defined and that the frequency of heights in the middle will be greater than the heights at the end.


There is one height that is considerably lower than the others at 100 cm.  This outlier makes using the median a sensible choice of average. If the mean was used it would be made smaller by the outlier and so less representative of the rest of the sample. I wonder if back in the population there are values that lie between 100 cm and 151 cm.  I suspect so, but they will mostly be close to 151 cm with few if any near the 100 cm height recorded here.


	Conclusion
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	I wonder what are typical heights of students at the school?
These data suggest that the typical heights of students in the school can range from 150 cm to 180 cm.  There maybe a few students taller than 180 cm and some shorter than 150 cm.  The interval (167, 171) very likely catches the unknown population median height for students in the school.  This interval is estimated using the sample median. 
My sample is representative of the school population.  I selected the sample using stratified sampling.  This considers the different numbers of each year level and ensures a proportional representation in the sample.  Each student had the same chance of being selected, so my sampling process was fair.  Therefore I am reasonably confident that my estimate is accurate.  I realise that if I was to take another sample I could get a different median height which would generate a slightly different interval estimate for the median.


	Reflection
	How would your analysis change if you used the mean as your estimator of the population height?  Justify your comments.



	Extension activity
	Consider another variable, for example arm span, and investigate the nature and strength of the relationship between height and arm span.


INFORMATION ABOUT THE SCHOOL
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Level 7 


Focus: Statistical inquiry cycle 




















Tier Two Statistical Investigations Level 7


