ANALYSIS AND CONCLUSIONS

Analysis

Discussion about box and whisker plots might include the following aspects:
ELEMENTS OF REASONING:  

1. Hypothesis generation - Compares and reasons about the group trend.

2. Summary - Compares equivalent five-number summary points. Compares non-equivalent five-number summary points. 

3. Shift - Compares one box plot in relation to the other box plot and refers to comparative shift.  

4. Signal - Compares the overlap of the central 50% of the data.  

5. Spread - Compares and refers to type of spread/densities locally and globally within and between box plots.  

6. Sampling - Considers sample size, the comparison if another sample was taken, the population on which to make an inference.  

7. Explanatory - Understands context of data, considers whether findings make sense, and considers alternative explanations for the findings.  

8. Individual case - Considers possible outliers, compares individual cases.  

MODERATING ELEMENTS OF REASONING: (contained within each of the eight elements above)

9.  
Evaluative - Evidence described, assessed on its strength, weighed up.  

10. Referent - Group label, data measure, statistical measure, data attribution, data plot distribution, contextual and statistical knowledge.   

Maxine Pfannkuch 2006, Statistics Education Research Journal 5(2) 27-45

At level 5 it is suggested that students start to look at the summary, shift/signal and spread view.  “You should compare summary statistics, shape of the data, spread of the data and the middle 50% of the data.” – from post test.

Conclusions

A fully rounded conclusion by Year 13 might include the following aspects:

· Support (or otherwise) for the hypothesis

· Quantification of the conclusion

· Generalisation of the sample findings to the target population, which is defined clearly

· Discussion on the constraints of the experiment (constant variables, definitions of what was measured – qualifies the findings)

· Alternative explanations

· Justification for the findings

Megan Jowsey – Masters thesis 2006.

At level 5 in the curriculum it is suggested that the conclusion starts to focus on the initial three points.  Support, quantification and generalisation.

Eg:

PROBLEM: I wonder if year 10 boys are taller than year 10 girls.

PLAN:  I have randomly selected 255 students using the Census at School database.  I have selected Year 10 students only.  I selected this amount as it was the maximum I could select.   I am going to use gender and height.  I need to have gender so that I can compare between boys and girls.

DATA:  I have a number of unusual values that I have chosen to leave in.  There is no strong evidence to suggest that they are incorrect.  However in my analysis I will be aware of these values.

ANALYSIS:

I have selected to draw both a dot plot and a box and whisker plot to compare the differences in heights between boys and girls in Year 10.
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I have found the five summary statistics for both boys and girls.

[image: image3.wmf]Collection 1

Row

Summary

gender

girl

gender

boy

height

170.13402

97

100

164

170

178

220

163.93671

158

90

160

164

169

201

166.29412

255

90

162

166

174

220

S1 = 

(

)

mean

S2 = 

(

)

count

S3 = 

(

)

min

S4 = 

(

)

Q1

S5 = 

(

)

median

S6 = 

(

)

Q3

S7 = 

(

)

max


I notice that both the mean and the median are higher for boys.  The mean for boys is 170.1 cm compared with 163.9cm for girls.   The median for boys is 170 cm and the median for girls is 164 cm.  The boys mean and median is 6 cm taller than the girls.  The lower quartile for the boys (164 cm) is higher than the lower quartile (160 cm) for the girls.  The boys’ lower quartile is the same as the girls’ median.  This says that 75% of the boys are as tall as 50% of the girls. The upper quartile for the girls is 169 cm.  This is lower than the median for boys.  This says that 50% of the boys are taller than 75% of the girls.

I notice that both sets of data have a hump or bump in the middle.  The girls’ data bump is a lot higher because there are more girls than boys.  There are 158 girls and 97 boys.  Both sets of data have a few unusually small values showing a slight skew to the left. 

I notice that the boys’ data appears to be a bit more spread than the girls’ data.  This is particularly noticeable in the middle 50% of the data values where the boys IQ range is 14 cm compared with the girls IQ range of 9 cm.  In the box and whisker plot it is shown by the fact that the “box”, representing the middle 50%, for boys is wider than the girls.  

I notice that there is a little overlap between the middle 50% of values for boys and the middle 50% of values for girls.  The boy’s middle 50% (164-178) is higher and more spread than the girls middle 50% (160-169).

CONCLUSION

I wonder if year 10 boys are taller than year 10 girls.

Based on these data it seems that Year 10 boys in 2005 were on average taller than the Year 10 girls.

The median and mean for the boys was 170 cm compared with the median and mean for girls of 164 cm.  Boys are on average 6 cm taller than girls in Year 10 in 2005.

There is a small amount of overlap between the middle 50% of values.  This small overlap supports the conclusion that boys are on average taller than girls.  Also 75% of the boys are taller than 50% of the girls.

The findings of this investigation suggest that boys are taller than girls in Year 10.  These findings could be applied to the Year 10 population in general in New Zealand.   It would appear to be true for 2005.

