How old is your height?
No

Slide

1
The presentation requires
Microsoft PowerPoint
version 2002 or above.

Objectives
children should
learn:

• to relate individual
statistical techniques to
a wider problem
• to think analytically
about a statistical
problem
• to apply a variety of
techniques to solve a
problem

Context (provided for the teacher’s
benefit – this is introduced
through the slides)
After the Industrial Revolution child
labour in Britain was rife. Children
worked long hours, being poorly paid
for their efforts. The Factory Act of
1833 was one of several Acts
introduced to protect children from
poor working conditions (even having
to work at all).
The Act was difficult to enforce
however so inspectors were employed
to help protect the children. They
collected the age and height of
thousands of children and calculated
the average height of children at
different ages to provide a guide.
These materials can be used to
consider the use of an average as a
guide for children's age or used to
compare the heights of children in
1837 with children of today. Pupils can
hypothesise and then use data from
the CensusAtSchool database to
examine the reality.

• about the Industrial
Revolution
• the significance of the
Industrial Revolution

The emphasis placed on this slide will
depend on your cross-curricular
requirements for the activity. Activities
could be soft discussion about the
Industrial Revolution. The following
questions could be used:
Why did people move to the cities?
What impact did the shift have?
[Introduction of canals, improved
roads and then railways. Later came
steam powered ships, the internal
combustion engine and electricity.]

• why working law was
introduced

Discussion points from the slide.
Points to note:
The Factory Act of 1833 was one of a
series of acts written for factory
workers.

• to think about the
historical experiences of
others
• why the Factory Act of
1833 was written

Discussion of the points on the slide.

This presentation contains
28 slides.
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Activities
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• to think about the
historical experiences of
others
• to think about how
working conditions then
relate to now

PUPIL WORKSHEET has spaces for
pupils to fill in ideas.
Discussion: predictions of what they
think the rules were.

• what the Factory Act
of 1833 said
• how current law
compares

Discussion: How does the Factory Act
compare with what the students
expected?
How does it compare to today?
Points to note: today’s law:
These apply to any businesses where
work is done for profit
• no work during school hours or lunch
breaks
• no work before 7am or after 7pm
• only 2 hours work allowed on a
school day (no more than 1 hour
before school)
• no more than 8 hours work on a
Saturday or during the holidays (5
hours for those under 15)
• no more than 35 hours a week
during the holidays (25 hours for
under 15’s)
• no more than 12 hours a week when
attending school
• young children should get at least a
2 week break during the school
holidays at any point during the year
• may not work in an industrial setting
such as a factory

• how the Factory Act
was enforced
• why the Act needed
enforcing

Discussion of questions on the slide.
Points to note:
Many families depended on the income
of the children in order to live.

• to think about
questions which can be
answered using
statistics
• to think about what
information data can
provide

Brainstorm attributes which might be
age related – some examples might be
height, weight, size of waist, length of
ears, teeth.

• what data was
collected
• what things need to be
considered when
planning to collect data

Discussion: How could they collect the
data?
What problems might they encounter?
How can you ensure the data is
truthful?
Points to note:
The height data was recorded from
15,000 children. Only a summary of
the data is available today (including
average heights). The next slide gives
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a choice of looking at the original table
or a ‘tidied up’ metric version.
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• that data often needs
reorganising to enable
processing

Depending on students’ ability and the
amount of time available, either the
original table or a reorganised metric
version can be used.
ORIGINAL TABLE: Higher ability
students could be given this and asked
to adapt it to get it in a usable state.
There are slides illustrating the process
for review purposes.
METRIC VERSION: This version of the
table is ready for students to use with
the exception of finding the midpoint
of the age groups.

• where the current task
fits within the ‘problem
solving approach’
• to review prior work

Points to note:
After they planned what to do, the
inspectors collected information to
help them answer the problem.

• that data often needs
to be put into a more
user friendly form

Points to note:
The chart needs some work – changing
the measures into metric and so on.
Some stronger students may enjoy the
challenge of this. Areas to highlight –
Age groups
Imperial heights

• where their current
task fits within the
whole ‘problem solving
approach’
• to review their prior
work

Points to note:
Now we have collected our data, we
need to process it. We need to get it
into a form that is easier to manage by
drawing some graphs and charts and
doing some calculations.

• to consider what has
already happened to
data that is presented
• to make figures more
easy to use and
understand

Discussion: What processing has
already been done?
- The data have been grouped and
averages calculated.
Why are the heights recorded in feet
and inches?
What are feet and inches?
What type of average is it likely to be?
Why is the mean a good average to
use here?
- [because the data are not likely to be
skewed]
Which figure will be the most and least
reliable? Why?
- Notice the different numbers of
people being surveyed in each case
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• to make figures more
easy to use and
understand

Students to convert the figures to cm.
Conversion used:
1 inch = 2.54 cm
1 foot = 12 inches

• to make figures more
easy to use and
understand

Discussion.
Check the conversions to cm.
Find mid-points of each class and complete
Table 1 on pupil’s worksheet.

• to make figures more
easy to use and
understand

Check answers.
Discussion.

• that graphs can help
us understand
information

Discussion of questions on the slide.
Plot the appropriate graph on pupil’s
worksheet.

• to look at graphical
information and
interpret it

Discussion of the questions posed and
write short response on pupil’s
worksheet.
Points to note:
It should be noted the small numbers
of people involved in the survey at the
16+ age group. This is likely to explain
the drop in average for the boys.

• to read information
from a graph
• to reason with data

Discussion of the likely age of the girl.
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Collect

Plan

Process

Collect

Here is some real data from CensusAtSchool.
Number
of boys

Number of
girls

Average height
of boys

years

26.

• where the current task
fits within the whole
‘problem solving
approach’
• to review prior work

Points to note:
Now we have processed the
information by drawing charts and
doing calculations, we need to discuss
what our results show us and how they
help us consider the problem.

• to discuss their
findings and relate them
to the original problem
and the data
• to come up with new
questions or hypotheses
about the information

Discussion about questions on the slide
Points to note:
The remaining slides will lead students
to taking samples of data from
CensusAtSchool and comparing data
for ‘now’ to 1837. Students may come
up with hypotheses they wish to
investigate. Data are also available to
compare other countries with the UK
data.

• where their current
task fits within the
whole ‘problem solving
approach’
• to review their prior
work

Points to note:
At the end of the work, having
discussed our findings we could now
start the whole cycle again.

• to pose a new question

Discussion of questions posed.

• to plan what data they
would need to collect
• decide on an
appropriate method to
display this

Discussion of questions posed.
Complete Table 2 on pupil’s worksheet
from data in the slide.
Plot this data on the worksheet,
labelling clearly.

Discuss
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Age range

• to relate presented
information to their own
experiences
• to question presented
information

Discussion of questions on the slide
Points to note:
It is intended that students relate
themselves to the data. Since the
mean is plotted, it would be expected
that roughly half of the children
surveyed would be above and below
the line. By plotting the group’s
heights on the graph you are likely to
see that well over half of the group are
above the line (thus unable to work).
Pupils should be encouraged to think
about why this might be and how it
can be investigated further. In actual
fact, children are taller (on average)
now than they were in 1837.

Average height
of girls

cm

cm

8 and under 9

30

27

133.7

130.0

9 and under 10

133

102

140.5

139.5

10 and under 11

188

184

143.6

143.4

11 and under 12

550

617

150.0

150.1

12 and under 13

1254

1425

154.2

154.7

13 and under 14

3549

3873

160.8

157.6

14 and under 15

2025

2281

166.8

159.8

15 and under 16

319

331

172.9

162.7

16 and under 17

78

84

172.6

159.7

17 and under 18

33

23

177.5

162.5

Summary from the CensusAtSchool in 2003.
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Average Height
(cm)

180
170

Boys 2003
Girls 2003
Boys 1837
Girls 1837

160
150

28.

140
130
120

Age

110
8

10

12

14

16

18

When you plot the data for modern children, how does
this compare to the data from 1837…
What do you think these points are trying to show?

• to think about what
information is being
presented
• to consider what affect
the spread has on
‘children being able to
work’
• to think about
maximums and
minimums

Discussion of the questions posed.
On pupil’s worksheet write down 2
sentences that explain clearly what
you have found out.

End of
slideshow

30.

The pupil worksheet available from the site:
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