Deciding how to use a sample to make an estimate of the population median.

PART ONE 

Exploration of different sample sizes.

INTRODUCTION TO KIWIPOPSAMPLE

Open document: kiwipopsample.ftm
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What does each piece mean?
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KIWIPOP COLLECTION: This is the entire population of kiwis.  Each kiwi is called a “case”.
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SAMPLE COLLECTION: This is a random sample from the kiwipop.  
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INSPECT SAMPLE OF KIWIPOP: This dialogue box explains about the sample.  In this situation each sample selected will contain 15 cases (kiwis).
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CASE TABLE: This table shows three of the 15 cases (kiwis) selected in the sample.
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SUMMARY TABLE: This table shows the median weight of the cases (kiwis) selected in the sample and the IQR (Q3-Q1).
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SAMPLE GRAPHS: These graphs show the weights from the 15 kiwis (cases) sampled.  

The top graph is a dot plot where all 15 cases can be seen individually. 

The bottom graph shows a box plot of the 15 cases.

Taking new samples:
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Animation on.  If the animation on button is clicked then as the sample is taken you will see the individual cases being added to the graph as they are selected.

2. CLICK SAMPLE MORE CASES TO SEE WHAT HAPPENS.

3. Replace existing cases.  This makes sure each time you sample you only have 15 cases.

4. The other two boxes should be left uncrossed.  Not relevant for what we are doing.

As the sampling is happening you will notice that the case table is being filled up with new kiwis (cases).  This means if you wanted to inspect a particular kiwi that was selected in the sample you could. That is, you could find out what species it is, what its weight, height, gender and location were too.

As well, you will notice that the summary table is constantly changing. Fathom is recalculating the median and IQR as each new kiwi is added to the sample.  Once the sample is complete the median and IQR for the sample is what shows.

The other thing you will notice happening at the same time is that the graphs are building as each new kiwi is added to the sample.

CLICK ON SAMPLE MORE CASES A FEW MORE TIMES.  Make sure you notice all the things above.

[image: image17.png](e Inspect Sample of Kiwipop

[cas.. 1ea. [comm.. | Dispiey] Cetegris
[ Aninstion on ] it repiacemert
(] Repiace existing cases

(] Collctnew sampi when source changes
@15 cmses

O urt condtion

Sample More Cases



The animation makes the process quite slow.  To speed up the process and see the sample quickly CLICK THE CROSS BESIDE ANIMATION ON (AND TURN IT OFF).

CLICK ON SAMPLE MORE CASES AND NOTICE THE DIFFERENCE IN SPEED AND ACTIVITY IN FATHOM.

Now that you understand how the sample process works, explore changing the sample size.  First change it to 30, then 50 and finally 100.
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TASK 1

In your book make a scale similar to the box plot one on the fathom screen.  Leave enough room above it so that you can sketch 5 box plots.

Take five samples of 15 and for each sample sketch the resulting box plot (approximately) in your book.  The median is given in the summary table and you should note this to the side of the box plot.
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Repeat this process for samples of size 30, 50 and 100. At the end you should have 20 box plots sketched, five for each sample size.

TASK 2


What do you notice as the sample size increases?

Make at least three statements about what you notice is happening to the medians of the samples, the IQR of the samples, the range of the samples. It is important that you are noticing the variation (or not) from sample to sample as you do this.

TASK 3

What appears to be the effect of increasing the sample size on:

(i) the median from sample to sample

(ii) the IQR from sample to sample

(iii) the range from sample to sample

PART TWO

Exploration of the distribution of sample medians from different sample sizes.

In this activity you are going to generate many samples of a particular size, for example, sample size 15, and collect the median of each sample.  The medians of the samples will be graphed and this will give a distribution of the sample medians for the different sample sizes.

Open the document kiwisamplepop2.ftm
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You will notice three new items in this document when compared with the previous one.
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MEASURES COLLECTION: The collection of measures from samples.
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MEASURES GRAPH: This graph will show the sample medians from multiple samples of the same size.
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MEASURES STATISTICS: This summary table gives the median of the sample medians and the median of the sample IQR.

HOW TO COLLECT MEASURES FROM SAMPLES.
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1. Select the sample size.  Make sure the sample collection is highlighted (double click) and the dialogue box says “inspect sample of kiwipop”.  Select the sample size by typing the size in the “cases” box.  Initially this should be set at 15.  
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2. Setting up to collect the measures from the samples.  Double click on the measures collection. This brings up the dialogue box called “inspect measures from sample of kiwipop”.  This is set up to take 100 samples, which is indicated by the 100 measures.

The animation is turned off.  You can turn it back on for the first sample size to get an idea of how it works, but it is faster to get the results with the animation off.
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3. Collect the measures (medians) from 100 samples by clicking on the COLLECT MORE MEASURES button.  

If the animation is on, you will see the table and graphs changing as each sample is taken.  

The measures graph will slowly build up as the median from each sample is calculated.  The summary table will show the median of the sample means and median of the sample IQR’s.
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If animation is off, you will see the collecting measure dialogue box and you will also see the graphs of the samples changing as each new sample is collected.


4. The measures graph shows the medians from each sample (for 100 samples).  This is the graph that you need to keep to do the comparison of the sample medians across the different sample sizes.


5. Copy the graph and paste it into a word document.  Highlight the graph by clicking on it.  A blue border will show.  Copy the graph shift+ctrl+c (shift+apple+c for a mac). Paste into a word document.  Repeat for the summary table. Label with sample size 15.

COLLECT SAMPLE MEDIANS FOR SAMPLE SIZE 30, 50 and 100. 

You will need to go back to the beginning.  Make sure you click on the sample collection and get the dialogue box labelled “inspect sample of kiwipop”.  Change the number of cases to 30.  Ensure the animation is turned off.  Continue through steps 2-5.  Repeat for 50 and 100 cases.

TASK

1. Once you have collected sample medians for the four different sample sizes, print out the four graphs and summary tables and glue in your book.

2. Write at least three comments about what you notice about the collection of sample medians from the different sample sizes.

I notice that the sample median weights of kiwis for samples of size 15 vary from ___ to ___.

I notice that the bulk of the sample median weights of kiwis for samples of size 15 ranged from ___ to ___.  

I notice that the median for the sample median weight of kiwis for samples of size 15 is ___ and that the median for the sample IQR is ____.

3. Which sample size(s) do you think consistently would give a good estimate of the true median of the population? Why? 

