Worksheet My call is… 
Back in the populations
I wonder what is the difference between the median height of population B and the median height of population A?
 I think the median height of population B will be bigger because…
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Version 5 Worksheet based on ideas from Wild & Pfannkuch, University of Auckland, 2008 

Teacher Notes  My call is… 


Alternative question: I wonder what is the difference in median heights between population B and population A?
 I think the median height of population B will be bigger because…

This worksheet has been created to allow students an opportunity to develop an understanding of when to make the call about the difference in population heights and what the difference could be, when working with a confidence interval for the difference in median heights (or mean heights).
The ideas students need to “discover” are:
· I can make the call that there is a difference between the median height of population A and the median height of population B if all values in the confidence interval are positive OR if all values in the confidence interval are negative. In addition, we can tell the direction of the difference by whether the confidence interval is completely positive, or completely negative.
· I cannot make the call that there is a difference between the median heights of population A and population B if the confidence interval contains both negative and positive values
Situation 1
If students use the Level 5 guide (the ¾ - ½ rule) they could only make the call “Back in the populations, heights of population B are bigger.” They cannot make a call about the size of the difference.
Ask students to look at the bootstrap distribution and confidence interval.
 what do they notice?
Notice the whole bootstrap distribution is positive; the whole confidence interval is positive; confidence interval goes from 0.86 cm to 1.96 cm. I am pretty sure heights of population B are between 0.86 cm and 1.96 cm bigger than heights of population A because...
Situation 2
If students make a call based on the Level 6 guide (distance between medians is about 1/3 of overall visual spread for n = 40) they can still only make a call about median height of B being bigger.
Again, ask students to look at the bootstrap distribution and confidence interval 
 what do they notice?
Notice almost (only 2 are negative) the whole bootstrap distribution is positive; the whole confidence interval is positive; confidence interval goes from 0.40 cm to 1.57 cm. 
Situation 5
This situation is too close to call at either Level 5 or Level 6. Students should recognise that the two sample distributions are essentially identical. 
Ask students how this situation is reflected in the bootstrap distribution and confidence interval 
 what do they notice?
Notice the bootstrap interval has difference = 0 as an axis of symmetry; confidence interval is almost symmetrical form -0.52 cm to 0.52 cm; confidence interval has both negative and positive values in it.
Situation 3 and Situation 4
Both these situations are too close to call at Levels 5 and 6. 
Ask students to look at the distribution of the samples, the bootstrap distribution and confidence interval to decide whether they can make a call or not. If they think they can make a call, students should justify their decision about the size of the difference with reference to the confidence interval.
 what do they notice?
[bookmark: _GoBack]Notice sample median height is bigger for population B in both situations; bootstrap distributions for situations 3 and 4 have similar spreads; confidence intervals are approximately same width; both intervals have positive and negative values in them. Cannot say whether there is a difference or not. 

Remember – conclusions don’t have to always take the same form, as long as they contain the key components needed: a correct call, with justification and an interpretation of the confidence interval
Solutions  My call is… 

Back in the populations
I wonder what is the difference between the median height of population B and the median height of population A?
My call is…the median height of population B is bigger than the median height of population A. I can make this call because the sample median height for population B is (outside the overlap) greater than the sample upper quartile height for population A. I can also make this call because all the values in the bootstrap confidence interval (0.86, 1.96) are positive. I’m pretty sure the median height of population B is somewhere between 0.86 and 1.96 cm bigger than the median height of population A.


My call is… the median height of population B is bigger than the median height of population A. I can make this call because the distance between the sample median heights is greater than about 1/3 of the overall visible spread. I can also make this call because all the values in the bootstrap confidence interval (0.40, 1.57) are positive. I’m pretty sure the median height of population B is somewhere between 0.40 and 1.57 cm bigger than median height of population A.



My call is… the median height of population B is bigger than the median height of population A. I can make this call because all the values in the bootstrap confidence interval (0.13, 1.19) are positive. I’m pretty sure the median height of population B is somewhere between 0.13 and 1.19 cm bigger than the population median for A.


I am not prepared to make a call as to whether population B’s median height is bigger because there are both negative and positive values in the confidence interval (-0.19, 0.86). The median height of population B could be bigger than, or it could be smaller than, or it could even be the same as the median height of population A. 




I am not prepared to make a call about the difference between the heights of populations A and B because there are both negative and positive values in the confidence interval (-0.52, 0.54). The median height of population B could be bigger than, or it could be smaller than, or it could even be the same as the median height of population A. 
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