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	Introduction: This activity is about baby mass, however, weight has been used as this is common usage.

	Problem
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	Do New Zealand male babies tend to be heavier at birth than females?

Alternative question:  What do the two distributions look like, and how do they differ?



	Data
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	Sources from local hospitals, DHB’s

Example

Boy Baby
Weight
Girl Baby
Weight
Boy Baby
Weight
Girl Baby
Weight
Boy Baby
Weight
Girl Baby
Weight
No.
grams
No.
grams
No.
grams
No.
grams
No.
grams
No.
grams
1
2720
1
2740
11
3842
11
2960
21
2869
21
2640
2
2865
2
3980
12
2430
12
3160
22
3010
22
2932
3
3249
3
2800
13
1630
13
4921
23
2550
23
2755
4
3520
4
3201
14
2860
14
4031
24
3298
24
2684
5
3080
5
4600
15
3886
15
3120
25
2980
25
3124
6
4321
6
2020
16
3240
16
2125
26
1989
26
3860
7
3987
7
3120
17
3710
17
1924
27
4269
27
3500
8
2569
8
2820
18
2980
18
3416
28
3060
28
3124
9
3269
9
3042
19
4060
19
2222
29
3220
29
2212
10
4100
10
3800
20
2250
20
4126
30
1842
30
1964


	Analysis
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Describing the sample distributions

The mean weight of the boys is 3122g and this is 125g more than the mean weight of the girls, 3097g. The median weights are similar for the boy (3070g) and the girl babies (3081g). The lower quartile weights are similar but the boys’ upper quartile weight, 3710g, is 210g higher than the girls’. The minimum weight for the boy babies is a lot lower than the minimum for the girl babies whereas the maximum weight for the girl babies is a lot higher than the boy babies.  

The girl babies’ weights and the boy babies’ weights, although quite clustered between the lower quartile and upper quartile, are fairly symmetrical and unimodal. The girls’ weights are more spread out than the boys.  The boys’ weight range is 2691g, from 1630g to 4321g and the girls’ range is 2997g, from 1924g to 4921g. However, the interquartile ranges, a more robust or better  measure of spread, show that the boys’ weights (IQR=990g) vary about the same as the girls’ (IQR=816g).

A female outlier of 4921g is indicated on the box and whisker graph.  When looking at the graphs, overall the boys’ weights seem only slightly further along the scale than the girls’ weights. The middle 50% of the data overlap a large amount. 

Making an inference about the populations from the samples

If I took another sample of size 30 from the populations of New Zealand boy babies and girl babies I would expect to see different means, medians and spreads. I am not prepared to say that boy babies are heavier on average than girl babies. Based on these data, it appears that New Zealand boy babies’ weights are similar to New Zealand girl babies’ weights at birth. 

This finding does not seem to make sense to me as based on my common knowledge I would have thought that boy babies’ weights would be heavier, on average, than girl babies’ weights at birth. I wonder if I took much larger samples, say 100 of each gender, whether I would find a difference in weights. 

Further Analysis

[image: image6.wmf]
[image: image7.wmf]
[image: image8.wmf]
The statistics for the combined samples is in the birthweight table under row summary.

Describing the sample distribution

I notice that there is a cluster of the babies around 2000g that have low birth weights. I investigated where the separation from the other babies occurred by changing the interval width and found it was weights below 2330g. For the baby weights higher than 2330g, I notice that the distribution is skewed to the right. I notice there is a cluster from 3900g to 4300g.  I wonder what the cause of this could be. 

Making an inference about the population from the sample

When I combine the two samples together, it appears that  new born babies back in the population would have a weight of about 3070g, on average, the median of the sample.  The median is the best measure because it is not affected by extremely high or low values.  The interquartile range is 913g so it is reasonable to expect about half of baby masses back in the population are  between 2700g and 3600g. The box and whisker graph and histogram of all weights indicate that the distribution of weights back in the population may have approximate symmetry about the median. 



	Conclusion
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	Based on these data, it appears that New Zealand boy babies’ weights are similar on average to New Zealand girl babies’ at birth. The median weight is about 3000g with most babies having a weight recorded between 2500g and 3900g. 



	Reflection
	What are the advantages of using three different graphs to display the combined sample data?  How have the graphs helped to give you a deeper understanding of the data?



	Extension activity
	Plan and carry out an investigation determining whether for students at your school (or in your year group) there is a relationship between birth weight and weight at your age.
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