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Statistics Activity 4 

‘How do you know if you are really 
unwell?’ 
When you are feeling unwell and visit the doctor, one of the first things the doctor does is 
to take your temperature. Your temperature is then compared with the accepted ‘normal 
body temperature’ of 98.6°F (37.0°C) and conclusions drawn. This figure was first agreed 
upon over 100 years ago and recent evidence suggests that this figure may not be 
representative of the world we now live in. In this activity we look at the some of the 
evidence that apparently supports this view. 

Whenever possible, data analysis should be based on real data, particularly if we are 
trying to draw conclusions about the real world. Consequently this activity is based on an 
article published in the Journal of the American Medical Association that examined 
whether the true mean body temperature is 98.6°F (37.0°C). The data provided appears to 
suggest that ‘normal body temperature’ is slightly lower than previously thought, at 98.2°F 
(36.8°C). In addition, students are encouraged to ask further questions such as ‘At what 
temperature should we consider someone’s temperature to be abnormal?’ and ‘Is there a 
significant difference between the normal temperature of males and females?’ 

This activity gives the students an introduction to how to summarise continuous data. It 
also looks at the effect of changing the size of the class interval on the summary statistics. 
This dataset will be used again in a subsequent activity. 
 

Features of this activity 

 Exploration of a real, everyday problem  

 The use of a real dataset 

 The six key questions you should ask 
when using someone else’s data 

 Summarising continuous data 

 The effect of the size of the class 
interval on these summary statistics 

 A discussion of the difficulties of 
drawing conclusions for the population 
based on a sample 

 

Materials and preparation 

 Introductory video (to be supplied) 

 Introductory PowerPoint 
(bodytemperature.ppt) 

 Notebook file (bodytemperature)  
(This is a Smartboard file.) 

 Data sheet 

How do you know if you are really unwell? 
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Introducing the problem 

Introduce the problem by asking ‘How do you know if you are really unwell?’ This can be 
through group discussion or by using either the PowerPoint file or Notebook file 
(Smartboard).  

You need to make sure that this includes ‘taking your temperature’. 

You can then follow up with questions such as ‘Why does the doctor take your 
temperature?’ ‘How does this help the doctor to decide if you are unwell?’ ‘What is 
normal body temperature?’ 

Introducing the dataset 

Introduce the activity by emphasising the need for reliable data if we are going to draw 
any meaningful conclusions. 

Stress that when using someone else’s data it is important to ask six questions to 
establish the credibility and relevance of the data. (This is covered in the introductory 
notes for this pathway.) 

This activity is based on data published in the Journal of the American Medical 
Association that examined whether the true mean body temperature is 98.6°F (37.0°C). 
This data appears to suggest that ‘normal body temperature’ is slightly lower than 
previously thought, at 98.2°F (36.8°C). 

Now display the original data, shown below in a stem and leaf plot. Stress that the data 
has been rounded to 1dp. Ask your students what this actually shows. 

 

Discuss the data. 

Prompt with questions such as: ‘What do you notice about this data?’ 

‘Is there any difference between genders?’ 

‘Clearly the data has been rounded to 1dp. Why is that?’ 
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Try to bring out that this is continuous data that has been rounded. Establish that a 
temperature (t) of 37.1°C actually means 37.05 ≤ t < 37.15. The difference between the 
upper and lower bounds is known as the ‘class interval’ or ‘bin width’. In this case it is 
0.1. 

Make sure everyone understands this before moving on. 

Ask your students how else this data might be presented, especially as there is a lot of 
data and much of it is repeated. For example, 13 females had a temperature of 37.1°C. 

Try to get to a frequency diagram as shown below. 

 
 

Summarising continuous data from a frequency diagram 

1. Estimating the mean 

‘Discuss with your partner, how you might do this and why it is an “estimate” of the 
mean.’ 

Prompt as necessary until your students all understand what they need to do. The 
correct solutions in this case are shown in the following boxes. 
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2. Does the size of the class interval matter? 

‘What happens if we make the class interval bigger?’ 

Clearly there will be fewer calculations and this will make life easier, but will the results 
still be reasonable? 

‘For example, what happens if we make the class interval 0.2?’ 

Let your students try it for themselves, but it is probably a good idea to make sure to 
start off together on the board. 

The results for a class interval of 0.2 are shown in the boxes following. 

As you can see, there is little difference in this case. 

Why is this? 

What happens if we make the bin wider still? 

This will be covered later but it depends on the shape of your original data. 



  

Page 5 of 8 
 

  

3. Estimating the median 

‘Discuss with your partner how we might be able to estimate the median when the data 
is given in a frequency table.’ 

Most of your students will have covered this at GCSE but may need prompting to get to 
a cumulative frequency table and hence a cumulative frequency graph. 

To make life easier, it is a good idea to continue with a class interval of 0.2. 

Make sure your students do understand where the third column comes from and what it 
actually means. For example, ask: ‘How many female students have a temperature 
below 36.5°C?’ 

Make sure your students understand that the last entry in the cumulative frequency 
column should be the same as the total of the frequencies. 

The results for both male and female students are shown in the following boxes. 
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4. Plotting a cumulative frequency graph and estimating the median 

As most of your students will have covered this at GCSE, they should be prompted to 
explain how to proceed. Again it is worth starting it on the board to make sure of the 
following points. 

a) The horizontal axis need not start at zero. (Explain how this is shown.) 

b) The data points are plotted at the end of each class interval. 

c) With real data, the choice of scale may be difficult. 

d) The graph should be large enough to enable the students to make reasonable 
estimates. 

e) To find an estimate for the median, first you must decide where to draw the horizontal 
line. As this is an estimate, simply dividing the frequency by two is usually accurate 
enough. So in this case, the horizontal line starts at 32.5 as shown in the graphs 
following. 

f) Encourage your students to mark in their construction lines clearly on their graph. 
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5. Estimating the quartiles 

These estimates follow in a similar way by drawing further horizontal lines at 16.25  
(0.25 x 65) and 48.75 (0.75 x 65). Clearly this is difficult to do accurately but it doesn’t 
really matter as it is only meant to be an estimate. 

  

6. Compiling our statistics 

Finally we begin to think about answering our question, ‘How do you know if you are 
really unwell?’ To do this, construct a summary chart of everything we have found out so 
far (see following). It is also worthwhile to plot two box plots using the same scale, one 
underneath the other, to enable the students to make a comparison between the male 
and female results. You may need to remind your students how to find any outliers. In 
this case, we can suggest that if you are an outlier, you may be considered ‘unwell’. 
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7. Analysing the results 

Now ask your students to think about what the summary statistics indicate. Encourage 
them to share their thoughts with their partner before opening up the discussion to the 
group. 

In particular, ask them to think about how they would answer the following: 

‘What is the average temperature of a male?’ 

‘What is the average temperature of a female?’ 

‘Are there any significant differences between the male and female temperatures?’ 

‘How many students might be unwell, based on this data?’ 

‘Could this data be used to make any claims about the student population in general?’ 

 


