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Activity Notes

1 Revision of terms used in this topic

T: We've dealt with data analysis several times.  I wonder how much
you can remember about it ...  You can see some expressions here
which might help you.

pie chart tally chart

collecting data quantitative data

vertical line diagrams database

discrete data pictogram

qualitative data bar chart

frequency continuous data

questionnaire representing data

e.g.

P
1
: If we want to talk about something we need facts, data.

P
2
: One way of collecting data is to use a questionnaire.

P
3
: A collection of data is called a database.

P
4
: Data can be classified; we can talk about qualitative and

quantitative data ...

P
5
: ... and also about continuous and discrete data as is shown on the

OHP.

P
6
: When representing data, a tally chart will help us to count

frequencies. ...

P
7
: ... and, when illustrating data, we can choose the most suitable

from the following:  pie chart, bar chart, pictogram, vertical line
diagram.

8 mins

2 Pie charts

T: We have some information from a questionnaire.  Let's see how
we represent it on a pie chart.

OS 20.4

16 mins

3 Practical activity

OS 20.5

T: What do we have to do here?

Ps: This data has to be illustrated on a pictogram.

T: The illustration has been started. What can you say?

Data Display 1

(continued)

UNIT 20 Lesson Plan 1

Whole class activity.

The basic facts about the types,
collection and representation of
data have already been reviewed
this year in Unit 5.

For this lesson, T has prepared in
advance an OS showing a list of
words and now puts it on OHP
and asks Ps to recall what they
know.

T also puts 'Information Sheet'
for Unit 20 Mental Tests on OHP
to remind Ps.

T points to a word from the list
on the OS which gives the
subject for the next explanation
from Ps. T can help if necessary.

Ps will each need a protractor,
and a ruler for Lesson Plan 1.

Questionnaires
and Analysis

Praising throughout.

Then T puts OS on OHP and
gives each P a copy.

Whole class activity.

Task appears on OHP and each P
is given a copy to work on.
A volunteer P comes to OHP to
explain what is required in an
illustration on a pie chart and
calculates the angles. Other Ps
agree or suggest corrections, and
write correct calculation on their
sheets.
Then another P shows at OHP
(using protractor) how to
construct the pie chart. All Ps do
the same on their sheets. T walks
among Ps and helps where
necessary. Praising.
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Data Display 1UNIT 20 Lesson Plan 1

3 P
1
: We can work out the scale used; since 4 symbols represents 8 cars,

each symbol must represent 2 cars.

T: So how many symbols would you draw in the row for the
Peugeot?

P
2
: One and a half.

T: Please show this on the OS.

23 mins

4 Illustrating data

PB 20.2, Q1

PB 20.2, Q3

Pictogram to Show Rating of School Bus Service

Survey shows that quality of services is not entirely satisfactory.

39 mins

5 Commenting on data

T: Comments on data are very important, but is it essential that a
fair representation is made.  Both pie charts and pictograms are
often used in statistics. Let's look at some examples of unfair
representation which will be familiar from our work at the end of
last year.

Questionnaires
and Analysis

Letter Frequency Angle

P 3
3

36
360 30× ° = °

R 6 60 °
S 7 70 °
T 2 20 °
V 5 50 °
W 3 30 °

Other 10 100 °
Totals 36 360 °

Individual work.

P
2
 draws on OS, Ps listen then

draw on their sheets; T agrees
and praises.

Then T asks Ps to complete the
pictogram on their own copy.
T monitors their work, helping
and correcting where necessary.

Praising at the end.

Whole class activity.

(continued)

V
T

S
W

Other

P

R

100˚

30˚

60˚
70˚

20˚

50˚
30˚

Pie Chart to Illustrate
Ameer's Data

T monitors Ps' work and helps
slower ones, e.g. if they cannot
decide on a symbol or the
number of children that should
be represented by 1 symbol.
When Ps are ready, T puts
solution of both tasks (one at a
time) on OHP and after short
time of correction and feedback,
individual Ps are asked to
comment on the questions/
answers. Agreement. Praising.

Very Good  

Good     

Satisfactory              

Bad              

Very Bad   =  2 people
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5A Misrepresentation of data

Y7 Activity 18.2, Q2

T: Why is this not a good representation?  ...  Are the roads in
Scotland dangerous or not?

P
1
: We can't tell from this diagram; we need to know the numbers of

road deaths and the population of Scotland.

T: We can read the ratios of the categories, so we might be able to
see whether or not it is dangerous to be a motorcyclist in Scotland.

P
2
: For deaths in motor transport, about 30% are motor cyclists.

T: Is that a large percentage?

P
2
: ?

T: What percentage of the population of Scotland travels by
motorcycle?

P
2
: We don't have information about the proportion of cars to

motorcycles to cycles.

T: So the diagram is incomplete.  Sometimes you will find that
statistics are misused deliberately.

5B Another example of misrepresentation of data

Y7, Activity 18.2, Q5

Ps: There is no scale to explain the symbols ... the pictogram gives
the impression that more people travel by bus than by car, which
is untrue; the bus symbol is large and the spaces between the
'buses' and the 'cars' are unequal, giving a false impression.

T: This is the table of results used to draw up the pictogram.  What
do you think? ...

Ps: ... The rounding was also incorrect.

45 mins

Set homework

PB 20.2, Q7

UNIT 20 Lesson Plan 1
Questionnaires
and Analysis Data Display 1

Pictogram for Q5, with actual
data covered, appears on OHP.

Ps comment interactively.

T agrees and praises.

T uncovers the table of data and
Ps comment on the
representation in the pictogram.

Outcry, agreement. Praising.

T puts figure for Q2 of Y7,
Activity 18.2, on OHP.

T lets Ps give reasons, but may
help with questions.
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Data Display 2UNIT 20 Lesson Plan 2

1 Checking homework

PB 20.2, Q7

4 mins

2 Vertical line diagrams

T: In the homework you could have draw a pictogram or a pie
chart.  What other types of illustration could you use for data?

Ps: Bar chart, vertical line diagram.

T: Do you think one of these would be more suitable for illustrating
the data in the homework?

Ps: No.

T: Why not?

P: This data is qualitative ...

T: Let's look at some quantitative data.

PB 20.2, Q2

T: How do we draw a vertical line diagram?

(a)

(b)  These might be school bus journeys.

14 mins

3 Further practice

T: In the last question we could answer part (b) without referring to
the graph, but the graph does make it clearer, especially the more
extreme data ...

... So, let's look at a bar chart now.

PB 20.2, Q4

T asks who chose to draw a
pictogram and who a pie chart.
Then T walks among Ps checking
their work, suggesting corrections
if necessary, while talking about
the advantages of using a pie chart
here (e.g. gives immediate and
obvious visual comparison of the
results).  Praising.

Questionnaires
and Analysis

Whole class activity.

Volunteer P comes to BB, draws a
grid, explains and shows how to
label the axes, and draws the first
two lines.
T agrees (praises) and points to a
slower P to complete the diagram.
Other Ps do the same in Ex.Bs.

Discussion of Q2, part (b).
Praising.

Wildlife

Quizzes

News Films

Soaps

Others

72˚
96˚

108˚

12˚

24˚

48˚

Pie Chart to
Illustrate Pupils'
Favourite
Types of TV
Programmes

Whole class activity.
Question can be seen in PB and
also appears on OHP.  Ps compare
bar charts with vertical line
diagrams (difference, similarity).

(continued)

No. of Journeys

Frequency

2

4

6

8

10

12

14

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
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Data Display 2UNIT 20 Lesson Plan 2

3

21 mins

4A Individual work

PB 20.2, Q5

Many households have two televisions - perhaps
one in a living room and another in a bedroom.

4B Revising measures of central tendency

T: The number 2 is the most frequently occurring data of this database
with its frequency of 14.  2 is the most common of the data.
What name do we give it?

Ps: The mode.

T: Yes, it is one of the measures of central tendency.  When we
looked at data before we used two others as well ...

Ps:  Mean ... median.

T: Can you define them?

P
1
: The median is the middle value after the data has been arranged in

order.

T: Can anyone find the median here?

P
2
: We have 1 8 14 2 3 1 29+ + + + + = , so the middle one will be

the 15th number. In increasing order, the data begins with 1 'zero',
then eight 'ones' then several 'twos'. The 6th 'two' will be the
median.

T: What about the mean?

P
3
: That is the average of the data ...

T: Show how you find it ...

P
3
 (at BB):  

0 1 1 8 2 14 3 2 4 3 5 1

29

× + × + × + × + × + ×

           = ≈59

29
2 03.

T: Is there another measure of interest?

Questionnaires
and Analysis

(continued)

(continued)

T may ask questions to encourage
Ps to contribute (e.g. How old is
Mandy's youngest friend?, etc.).
Ps volunteer, come to front and
explain their answers using OS.
Agreement. Praising.

Individual work, monitored,
helped.

Checking at BB: T draws a grid
on BB; a P draws the bar chart;
other Ps comment on the results.

Agreement, correction.

Self-correction, feedback.
Praising.

2

4

6

8

10

12

14

0 1 2 3 4 5 No. of Television
          Sets

Frequency

Then further questions. (It will be
useful to spend a few minutes
here recalling measures of central
tendency.)

T may help Ps with the definition
and the arrangement of the data,
if necessary. Stronger Ps will
probably explain the concepts (on
BB), other Ps listen and write in
Ex.Bs.

Praising during calculations and
at the end.
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4B Ps: The range.

T: What does the range describe?

P
4
: It is used to describe the spread of a set of data.

T: Here ...?

P
4
: 5 0 5− =

T: Can someone give me a correct definition of the range?

P
5
: The range is the difference between the largest and the smallest

value of a set of data.

T: Fine.
37 mins

5 Misleading data

T: We're going to use another two problems from our Y7 work.
We've just dealt with bar charts and vertical line diagrams, so
we'll start with a problem concerning them.

5A Y7, Activity 18.2, Q3

T: What is the problem with the illustration here?

P
1
: There should have been a space for the 'zero'. We don't know if

there are any houses with no TV sets, or whether this data has
been omitted from the chart.

T: You're right. We do know that the total number of households in
the survey ...

P
2
: ... there were 50, but the data is given for only

16 14 8 6+ + + ,

 a total of 44 so it's likely that 6 of them don't have a TV set.

5B Y7, Activity 18.2, Q1

T: What do you think? ... Comment on the changes of sales of
'singles' ... Are they really as dramatic as they appear on the graph?

P
1
: It might be deliberately misleading.

P
2
: The vertical scale should start at zero for us to see the real trend.

T: You're right.

45 mins

Set homework

(1) PB 20.2, Q8

(2) Construct an example of misuse or misinterpretation of a set
of data, using a pie chart, pictogram, vertical line diagram
or bar chart.

Data Display 2UNIT 20 Lesson Plan 2
Questionnaires
and Analysis

(continued)

T ensures that correct
mathematical language is used at
all times.

Whole class activity.

T puts the figure from Activity
18.2, Q3 on OHP.

Praising.

The graph for Q1 appears on
OHP.  T helps with questions.

Praising.
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Questionnaire
DesignUNIT 20 Lesson Plan 3

Questionnaires
and Analysis

1A Extended checking of homework

(1) PB 20.2, Q8 (a), (b)
(a)

(b) This diagram gives a visual picture of the distribution of
pocket money.

1B PB 20.2, Q8 (c)
T: What have you answered for part (c)? ... I think it's quite obvious

from the diagram ... So would Sam be wise to use these results
or not?

Ps: Certainly not.

T: Who might use them?  What kind of possibilities can we use to
describe a set of data?

Ps: We can calculate the measures of central tendency.

T: Let's do that.

P
1
: It's easy to determine the most common value. The mode is £2.

P
2
: From the 50 students, the 25th and 26th will give the median

after arranging them in order according to their pocket money.
They both have £2, so the median is £2.

P
3
 (at BB):   Mean = × + × + × + × + ×1 10 2 22 3 12 5 5 10 1

50

    Mean = £ .2 50

P
4
: So a student with, for example, £2 pocket money, might use this

survey and might use the mean as the suggested reference for
pocket money.

1C (2) Examples of misuse of data

Detailed checking of PB 20.2,
Q8. T first asks who used which
diagram when illustrating data.
Then asks a P who used a bar
chart or a vertical line diagram to
draw graph on BB. Meanwhile, T
walks among Ps checking their
different illustrations of the data,
pointing out changes where
necessary.

Then discussion of part (c),
calculating the measures of
central tendency.

20 mins

T asks, volunteer Ps answer, with
P

3 
 also using BB.

Each P should have the chance to
show the 'misuse' they have
devised.
T divides BB into 3 or 4 parts
and asks 3 or 4 Ps to sketch their
diagrams at the same time. The
other Ps can guess what the
problem is with each one of
them. Agreement, praising, then
the next 3 or 4 Ps come to BB
and show theirs. All Ps have a
turn, with T encouraging each
one, even those who are
unwilling.

Amount of Pocket Money

Frequency

10

20

£1 £2 £3 £4 £5 £6 £7 £8 £9 £10
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Questionnaire
Design

Questionnaires
and Analysis

2 Misleading questions

T: You've shown how data can be misrepresented, but
misrepresentation can also occur when the data is being collected.
The questions asked may be worded so that they influence
people's opinions, or the questionnaire may be incomplete.  Let's
look at some unfair questionnaires.

2A Misleading questionnaires

OS 20.3

e.g.

T: Can you answer the first three questions quickly? Do you need to
give much thought to your answers?  Is it difficult to decide which
answer to choose?

Ps: The questions are asked in a way that leads us to give a certain
answer.

T: Yes, we say that the questions are biased. Why do you think that
the first three questions have been asked in a biased way?

Ps: When we answer 'YES' to the first three questions we
automatically answer 'YES' to the fourth one. So this question-
naire strongly influences the people completing it.

2B Other problems with questionnaires

T: Let's look at other kinds of problems.

OS 20.2

2C Guidelines for questionnaire design

OS 20.1

33 mins

3 Unbiased questions

PB 20.1, Q6 (b)          There is a limited choice of answers.
      Question: e.g.  'What is your favourite breakfast cereal?'

PB 20.1, Q6 (d)          Questions are confusing and non-specific.
      Question: e.g.  'How many brothers do you have?'

PB 20.1, Q5 (a)        e.g. 'Do you enjoy maths?'

UNIT 20 Lesson Plan 3

Whole class activity.

Task appears on OHP.

Free discussion with each
volunteer P given time to voice
their opinion. T agrees and/or
may help them to discover the
problem with the questionnaire.

Agreement. Praising.

Task appears on OHP.
Free discussion as before ... T
agrees or leads Ps to discover
other opinions as appropriate.
(Talking about overlapping,
incomplete choices of questions,
etc.)
Agreement. Praising.

Finally T makes Ps summarise
what not to do when drawing up
a questionnaire. After agreement,
T puts OS 20.1 on OHP and asks
for other suggestions; discussion
and debate follow, led by T.

Whole class activity.

Ps volunteer and the one T points
to gives reason (either from
previous list or in their own
words) why the actual question
causes problems. Also suggests
correction.

Agreement. Praising.

38 mins
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4 Designing a questionnaire

PB 20.1, Q1

45 mins

Set homework

PB 20.1, Q6 (a), (c)

PB 20.1, Q8

PB 20.1, Q4

Questionnaire
Design

Questionnaires
and AnalysisUNIT 20 Lesson Plan 3

Ps work in pairs (by seating).

Each pair discusses the problem
(they have already met it in
Activity 3 above) and tries to
construct a fair questionnaire.

T gives Ps 4 minutes, then asks
the volunteers to read out their
questionnaire. Other Ps give their
opinion, T agrees and praises.
Then other Ps read out their
work.
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Line GraphsUNIT 20 Lesson Plan 4
Questionnaires
and Analysis

1 Checking homework

PB 20.1, Q6 (a)  No age ranges / specific age; derogatory terms.

   Question:  e.g.  How old are you?

PB 20.1, Q6 (c)  Gaps in age ranges.

   Question:  e.g.  How old are you? 0 - 5 years

6 - 10 years

11 - 15 years

15 + years

PB 20.1, Q8  (a)  Weather conditions influence modes of transport.

           (b)  Interviews conducted on cross-section of occasions
            throughout the year to include all possible
            conditions.

PB 20.1, Q4  Individual responses.

10 mins

2 Reading data from diagrams - discrete data

T: At the beginning of this unit we dealt with displaying discrete
data.  Let's review the different ways of doing this.

PB 20.2, Worked Examples 1, 2, 3

e.g. after putting the pie chart on OHP:

T: The students in the class were graded A, B or C at the end of the
previous half term, as you can see from the pie chart. What
information can you read from it?

P
1
: More than half of them were graded B.

P
2
: Only a few of them were graded C.

T: Is the total number graded C more or less than 10% of the class?

P
3
: Less.

T: How do you know that?

P
3
: Because 10% would be represented by an angle of 36° .

T: If 36°  represents 10%, what can you say about the number of
students graded A?

P
4
: They were 40% of the class.

T: And if we know that there are 30 students in the class?

P
5
: 40% of 30 gives 12 students.

etc. with Example 2 and Example 3.
18 mins

3 Reading data from diagrams - continuous data

T: Let's look at some examples for continuous data.

OS 20.8

T: Do you think that the temperature changed dramatically during
this 7-hour period?

Ps: Not really. The diagram makes it look more dramatic than it was.

T: So is our diagram incorrect?

P: No, it's good for estimating, but if we want to show the extremes
of the climate, we need the vertical scale to start at zero,

First a discussion, commenting
critically on the wording of Q6
and Q8.

Agreement. Praising.

Then T asks volunteer Ps to read
out their questionnaire designed
for Q4, encouraging unwilling
Ps. (All Ps who volunteer should
be asked.)

Mental work.
T puts solutions of Worked
Examples from 20.2 (the pie
chart for Example 1, the
pictogram for Example 2 and the
vertical line diagram for
Example 3), on OHP, one at a
time. T asks Ps to read as much
information as they can from
each of the diagrams.

Volunteer Ps can give answers,
but T should also put questions to
non-volunteers to make them
think.

Agreement.  Praising.

Whole class activity.  Task
appears on OHP and each P is
given a copy.
Volunteer P plots data at OHP;
others agree and do the same on
their sheets.
After plotting, agreeing which
points to join, since data is
continuous and given for each
hour. Estimating, praising and
then one more question.

18 mins
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Line GraphsUNIT 20 Lesson Plan 4
Questionnaires
and Analysis

4 Whole class activity

T: Now you just have to read ...

OS 20.9, extended with

Q4  How heavily did it rain between 1600 and 1800?
Give your answer in mm/hr.

Solutions   The gradient will give the rainfall.
   Q1 (a):  10 mm of rain had fallen by 1030.
   Q1 (b):  17.5 mm of rain had fallen by 1300.
   Q1 (c):   32.5 mm of rain had fallen by 1900.
   Q1 (d):  15 mm had fallen between 1300 and 1900.
   Q2:  No rain:1000 to 1100 hours and 1400 to 1500 hours
   Q3:  25 mm of rain had fallen at about 1640 hours.

   Q4:  Between 1600 and 1800 (7 5 2. ÷( )) mm/h gives 3.75 mm/h.

32 mins

5 Individual work

PB 20.3, Q3 extended with

(b)  (iv)   between 0830 and 1130.

(c)   Use the graph to determine when the motorist was
  travelling at the fastest speed.

40 mins

6 Summary of work covered in this lesson

PB 20.3, Q9       Temperature increase       (a)  1950  : 0.14 °C

          (b)  1990 :   0.45 °C         (c)  2020 : 0.9 °C

Whole class activity.
Task appears on OHP.
T lets volunteer Ps come to front
to answer and explain at BB.
Other Ps listen, agree or suggest
correction. T praises, may help if
necessary, for Q4 by reviewing
what Ps have leant in Unit 18. (Ps
should write the method for the
solution of Q4 in Ex.Bs.)

45 mins

Individual work, monitored,
helped.
T gives Ps 5-6 minutes to work,
then puts the solution to part (a)
(drawing the line graph) on a pre-
prepared OS on OHP.
Quick checking, agreement, self-
correction, feedback, praising for
parts (a) and (b), then discussion
of part (c).  Reviewing again the
role of the gradient and stressing
that in questions such as this, we
don't need to calculate the speeds,
but can get the information we
need by looking at the graph.
Praising.

Temperature
Increase

° C( )

Year1800 1850 1900 1950 2000 2050

0.8

0.4

0.1

0.2

0.3

0.5

0.6

0.7

A question to summarise (drawing
the graph and answering parts (a)
and (b)) all that has been covered
in this lesson. Part (c) is suitable
for extended thinking, for all the Ps.

T draws a grid on BB, encourages
slower Ps to plot the points, draw
the graph, answer questions (a)
and (b), while other Ps listen
attentively and agree (or suggest
corrections). Finally, discussion,
trying to continue the graph by
looking at the up-trend of the last
200 years, and also perhaps
talking about the dangers of
prediction.
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UNIT 20 Lesson Plan 4
Questionnaires
and Analysis Line Graphs

Set homework

PB 20.3, Q1

PB 20.3, Q7


