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Activity Notes

1 Revision of Unit 11 (Data Collection and Presentation)

(a) OS 11.2

T: What can you see in this table?
(Information about some children)

T: How do you think the information was found?
(From a survey/questionnaire, etc.)

T: What name is given to a collection of information?(Database)

T: What different types of data can you see in the columns?
(Qualitative data, discrete data,

quantitative data and continuous data)

T: Who is the tallest person with shoe size 6 ?
(Simon)

(b) OS 11.3

T: What does the first chart show?
(A method of counting data that has been collected)

T: So the basis of the table is ...?
(A database)

T: What do we call a chart like this? (Tally chart)

T: What is the second chart? (A pictogram; a way of
representing data)

T: Which method of travel is the most popular? (Bus)

T: What other ways can be used to illustrate the data?
(Bar charts, pie charts)

(c) Statistical Diagrams A (from Unit 11 Mental Tests)

T: What type of chart is the first one? (Bar chart)

T: What type of data is shown on this chart?(Qualitative data)

T: How many times as frequent is the number of people owning red
cars as the number owning green cars? (2 times)

8 mins

2 Discrete quantitative data

2A T: Now we're going to concentrate on discrete quantitative data.  First
we'll look at a problem.

OS 18.1

T: Let's put this data into the tally chart.

Data Presentation:
Vertical Line DiagramsUNIT 18 Lesson Plan 1

Quantitative
Data

Mental work recalling and
revising work done previously on
data collection and presentation.
T puts OS from Unit 11 on OHP,
with texts and questions covered,
to encourage Ps to remember
what they have already learnt.
T asks questions about charts and
diagrams, points to Ps to answer,
question by question.
Agreement.  Praising.

Whole class activity.  Task
appears on OHP.
T asks a volunteer P to complete
the tally chart at OHP.  Other Ps
listen and watch and correct, if
necessary.
About halfway through, T asks a
slower P to continue the chart and
count frequencies.
Agreement.  Praising.
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Data Presentation:
Vertical Line DiagramsUNIT 18 Lesson Plan 1

Quantitative
Data

2B OS 18.2

20 mins

3 Practice presenting data
PB 18.1, Q2

28 mins

4 Further practice reading diagrams
PB 18.1, Q3

32 mins

5 Practice of reasoning using data

PB 18.1, Q5

.

(continued)

Individual work, monitored,
helped.
Checking by completing tally
chart T sketches on BB and
drawing vertical line diagram
on BB.  Agreement, self-
correction.  Praising.
Advising and praising.

Task appears on OHP and each
pair of Ps has a copy of OS.

At OHP, T introduces the
vertical line diagram as a more
appropriate way to present
discrete quantitative data than
bar charts.

Marks 3, 4 and 5 are written in
as a whole class activity at OHP,
then Ps work in pairs to
complete the diagram and
answer the questions.

Checking at OHP and verbally.

Care is needed to ensure that Ps
do not use values of data for
values of frequencies (i.e. the
most common mark is 8; its
frequency is 7.)

Whole class activity, to help
with the interpretation of
diagrams.
Quick discussion (questions are
not difficult), waiting for
answers from slower Ps.
Encouragement, agreement.
Praising.

Work in groups.
An opportunity to develop Ps'
reasoning abilities; data can be
seen from different viewpoints.
T divides class into 2 groups,
e.g. by seating. One group will
take the part of Mr Graddon's
class, the other, Mr Hall's class.
Each group organises their data
into a tally chart and presents it
as a vertical line diagram.
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Data Presentation:
Vertical Line DiagramsUNIT 18 Lesson Plan 1

Quantitative
Data

5

 45 mins

Set homework

(1) PB 18.1, Q8

(2) Completing PB 18.1, Q5 (d)

(continued)

  Scores of Mr Graddon's Class

Mark Frequency

0 3
1 5
2 4
3 2
4 1
5 3
6 3
7 1
8 1
9 4
10 3

  Scores of Mr Hall's Class

Mark Frequency

0 0
1 0
2 0
3 2
4 5
5 8
6 8
7 5
8 2
9 0
10 0

Ps can work together but each
one must prepare the tally chart
and the diagram in their Ex.B.
When groups are ready, T asks
one P from each group to draw
their diagram on BB (T has
already drawn two grids on BB
for this). Ps copy the other
group's diagram into their
Ex.Bs.
T agrees and then gives groups
2-3 minutes to decide on
reasons why their result is better
than the other group's.
Each group nominates a
spokesperson to give these
reasons and convince the others
that their group's reasons are
better than the other's.
Spokesperson from Mr
Graddon's class will probably
stress that 3 of their Ps have
achieved maximum marks,
while other spokesperson might
point out the most common
marks.  T leads debate and
prevents serious disagreements!
Agreement or (probably) not.
Finally, T asks Ps to forget their
loyalty to either group, and see
if they can find a third way of
deciding the question.
Praising.



Mathematics Enhancement Programme

Y7

© CIMT, University of Exeter

Activity Notes

Measures of Central
TendencyUNIT 18 Lesson Plan 2

Quantitative
Data

1 Checking homework, leading to introduction of 'mean' and 'mode'

1A PB 18.1, Q8  Frequency tables

1B Reasoning for answers

P
1
 ( one of the possible answers):

Jan:  1 9 2 5 3 5 4 1 6 1 44× + × + × + × + × =
Feb: 1 9 2 7 3 2 4 1 7 1 39× + × + × + × + × =
So the trains were on time more often in February,

P
2
 (another answer):

But there were 31 days in January and 28 in February, so if we
say that about 2 trains were late each day and add these to the
February total, February would have a total of 45 trains late,
meaning that January had the better record.

P
3
 (disagreeing with previous answers):

Why do you say there were 2 trains late each day?  Looking at
the diagram, it's obvious that the most common number of trains
late per day was 1.

P
4
 (Agreeing with P

2
):

You can see that this is the correct answer from looking at the
two diagrams.  After a higher number of days when the trains
were not late, the January diagram descends, while the other
diagram ...

T: You've made some interesting points - we'll come back to it
later.

1C PB 18.1, Q5 (d)

T: What about the other part of the homework?  Have you managed
to find a third way that you can all agree on?

Successful P at BB:

The average test result for Mr Graddon's class is:

0 3 1 5 2 4 3 2 4 1 5 3

6 3 7 1 8 1 9 4 10 3 137

× + × + × + × + × + ×
+ × + × + × + × + × =(continued)

    Trains Late in Janaury

No. Trains Frequency

0 10

1 9
2 5
3 5
4 1
5 0
6 1
7 0

   Trains Late in February

No. Trains Frequency

0 8

1 9
2 7
3 2
4 1
5 0
6 0
7 1

Checking in depth.  T encourages
Ps to give all their ideas and T
makes further suggestions,
leading Ps to the measures of
central tendency.
T has already asked two Ps to
sketch tally charts for January and
February on BB when they arrive.
After agreement and self-
correction of tally charts, Ps have
1 or 2 minutes to correct their
vertical line diagrams.
Meanwhile, T summarises data of
the tally charts in one table (→
frequency table), and then walks
among Ps checking that diagrams
are approximately correct.
When answering part (b), a
debate will probably occur with
different points being made.
Enjoyment!  Praising.

Stronger Ps will probably find
the mean (the most often-
occurring average) as the third
way, so T asks one of them to
show, at BB, how this is done.
T agrees, other Ps write in
Ex.Bs.

After praising, T introduces the
concept of 'mean' (Ps write it in
Ex.Bs).
Another P (who failed to find
this solution) is called to
calculate the mean of the other
class at BB.
Agreement.  Praising.

Go back to the first homework
exercise.  Ps who found the
mean to answer this questions
are asked to monitor and check
the calculations of the
volunteer Ps at BB.  All other
Ps do the calculations in their
Ex.Bs.  Checking by monitor
Ps and self-correction.
T agrees and praises.
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Measures of Central
TendencyUNIT 18 Lesson Plan 2

Quantitative
Data

(continued)

1C So the total of the scores is 137 and now we have to divide this
by the number of Ps.

137 30 4 566 4 57÷ = ≈. . . . . (to 2 d.p.)

T (writes on BB):

Mean = sum of all values

total number of values

P: Mean   = × + × + × + × + × + ×3 2 4 5 5 8 6 8 7 5 8 2

30

   = 165

30

and that is larger than the other one.

T: How much is this exactly?

P: 165 30 5 5÷ = .

T: Let's go back to the other homework exercise.  Did anyone
answer Q8 (b) by finding the mean?

P (at BB): January

Mean   = × + × + × + × + ×1 9 2 5 3 5 4 1 6 1

31
  = 44

31

      = ( )1 42. to 2 d.p.)

February

       Mean   = × + × + × + × + × =1 9 2 7 3 2 4 1 7 1

28

40

28

       = ( )1 43. to 2 d.p.

T (on BB, Ps in Ex.Bs):

Mode =   most common value

January P
2
: Mode  =   0

February P
2
: Mode  =   1

 22 mins

2A Median
OS 18.3

2B Finding mean, median and mode
PB 18.2, Q1 (c)

During further discussion, T will
lead on to the concept of 'mode'
as another type of average. T
and Ps agree that it is difficult to
choose which average is the
more appropriate to use for a
particular problem.  (For Q8, the
mean is probably the better one
to use.)

Praising.

Whole class activity.  Task
appears on OHP.
T introduces the third type of
average, i.e., median, then
volunteer Ps (slower ones are
encouraged) come to OHP to
explain and calculate.
Agreement.  Praising.

Slower Ps are called to calculate
mean and mode at BB; a stronger
P arranges data in order and
suggests how to find the median
when there is an even number of
data items.
Solution is found with help
from T.
Praising.

30 mins

Agree that there is little
difference between the two
months.
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Measures of Central
TendencyUNIT 18 Lesson Plan 2

Quantitative
Data

3 Further practice with mean, median and mode
PB 18.2, Q1 (a), (b)

 37 mins

4 Individual work
Activity 18.1, B Q4

P
1
 (calculating at BB): Mean =  13.76

P
2
 (reordering at BB): Median =  14

P
3
 (shows at BB): Mode =  16

T (after agreeing):

- Who thought that the mean would be the most use?

- Who chose the median?

- Who chose the mode?  Why?

- Do you think that, from now on, the shop will order more dresses
in size 13.76?

- Do you think that 13.76 makes sense in this context?

- So which average do you think is the most representative size?

- List some other surveys (we saw some in Unit 11), where the
mode is the most useful average in describing data.

 45 mins

Set homework

Activity 18.1, A Q1-3 (for slower Ps)

Activity 18.1, B Q5 (for stronger Ps)

PB 18.2, Q2  (for everyone)

Individual work, monitored,
helped.
Checking at BB: Ps dictate,
T agrees and writes solutions on
BB.
Feedback, self-correction.
Praising.

Individual work, monitored,
helped.

Each P has a copy of Activity
18.1 and, before starting the
work, T suggests that Ps each
make a tally chart to help them
when calculating the mean.

For checking (at BB), Ps discuss
the measure of most use generally
and in this case.  T asks questions
to help Ps relate to this particular
problem.

Questioning, agreement.
Praising.
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Commenting
on DataUNIT 18 Lesson Plan 3

Quantitative
Data

1A Checking homework

Activity 18.1, A Q1-3 (for slower Ps)

1. The sum of these numbers is 340.
Mean = 340 27 12 59÷ = . to 2 d.p.

2. Reordering gives:
2 4 9 9 10 10 10 10 11 11 11 12 12 13

13 14 14 14 15 15 15 16 16 17 18 19 20

There are 27 values:  median  = 13.

3. Mode  = 10

1B Activity 18.1, B Q5 (for stronger Ps)

1C PB 18.2, Q2 (for everyone)

Mean =  7.25

Median =  7.5

Mode =  8

T: Which of the averages would be most sensible for the manager of
a shoe-shop to use when ordering new stock?

Ps: The mode.

T: Why?

Ps: Because only certain data are possible; shoe sizes are whole
numbers.

T: Is that correct?  Haven't you seen shoes in half sizes?

Ps: Yes, but in this question, only whole-number sizes are given.

T: Does this matter?  Have you ever seen shoes in size 7.25 ?

Ps: No!

T: Neither have I.  But let's think about this.  Who does the shop
manager order the shoes from?

Ps: The company's sales representative (rep).

T: Imagine that you are the sales rep of a firm selling shoes.
Your salary depends on the values of orders placed by the shops in
your area.  Which shoe sizes will you encourage shop managers to
order the most of - those which are popular or those which very
few people need?

 14 mins

2 Which average?  PB 18.2, Q3

 P
1
 (writes on BB):  4,  4,  4,  4,  5,  5,  6,  15

(says):  There is an even number of data items, so the median is

(writes):  Median =  
4 5

2

+
 =  4.5

A slower P is called to BB to
summarise the types of averages
learnt in the previous lesson and
what they mean. This P then
writes and explains answers to
these questions.

20 mins

A volunteer P comes to BB to
present data obtained (e.g. from
newspaper, internet). Then this P
explains how data has been
arranged to determine the
measures of central tendency, and
gives reasons for one measure
being more appropriate than the
others in this case.

Verbal checking of the values of
mean, median and mode.
Feedback, self-correction.
Discussion in homework Activity
1B leads on to the topic of the
lesson.
A question - answer session.

(continued)

Whole class activity.
T asks slower P to come to BB
and determine averages.
Other Ps agree/suggest
corrections and write in Ex.Bs.
Praising.

Discussion follows, leading on to
other topics.  T encourages Ps to
suggest various situations where
different types of average will be
used.
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Commenting
on DataUNIT 18 Lesson Plan 3

Quantitative
Data

2 P
2
 (explains and writes): Mode=  4

P
3
 (explains and writes):  Mean =  

4 4 4 4 5 5 6 15

8

+ + + + + + +

 = 5 875.

T: Who would probably prefer to use the mean as the average?
(Here the mean shows that people are well paid, so the

employer would prefer to use this measure of the average.)

T: Who would use the mode to argue their case?
(Employees or trade union.)

 22 mins

3A Further decisions with averages: individual work
PB 18.2, Q6

T (writes on BB): Mean =  4.75

Median =  4.5

Mode =  5

3B Practical example: whole class

T: Now let's see who's planning to go into politics.  Who'd like to act
on behalf of the council?

T: And on the other side, who'd like to represent the road safety
group?

 30 mins

4 Misrepresentation of data
T: As we've seen, people's opinions can be influenced or misled by

the method in which data is presented. Now we're going to look at
some examples of the misuse of statistics.  Your job is to
discover how the data has been misused.

4A Presentation of data: whole class activity
Activity 18.2, Q2, Q4, Q5

4B Presentation of data: paired work
Activity 18.2, Q1, Q3, Q6

 45 mins

Set homework

PB 18.2, Q9

PB 18.2, Q7

(continued)

Discussion follows.

Individual work, monitored,
helped.
Verbal checking of mean, median
and mode (T may write them on
BB).

Then T calls out two volunteers
to represent opposing sides.
T can take the role of TV
reporter, introducing the debate in
which these two Ps give reasons
for their arguments,
After praising, T can ask the class
which was the more convincing.

Whole class activity.
Each pair of Ps has a copy of the
Activity Sheet.
Free discussion, with each
volunteer given time to voice
their opinion.  T agrees or gives
other opinions, as appropriate.
Praising.

Ps discuss in pairs.
After some minutes Ps give their
suggestions (T should encourage
reticent Ps to be involved).
Agreement.  Praising.
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Measures of Dispersion,
Comparing DataUNIT 18 Lesson Plan 4

Quantitative
Data

1 Checking homework
1A PB 18.2, Q9

(a) 'Height' is continuous data, so no two heights will actually
be exactly the same.

(b) Mean = 151 13.  cm  (2 d.p.);  Median = 157 5.  cm

(c) Mean dragged down by the low heights of 112 cm and
142 cm.

1B PB 18.2, Q7
T (writes averages on BB): Mode =  0

Median =  1

Mean =  5.8

T: What do you observe from the measures of central tendency?
(The mean is quite far from the other two averages)

T: Why is this? (The number 52)

T: Yes, and also the numbers 22 and 10.  The number 52 is far
from the other numbers.  We can say that the data are spread
out or that 52 is an 'outlier'; this can be useful information to
have about data when examining the results of a survey.

 8 mins

2 Introducing the range
OS 18.5

 13 mins

3 Practice calculating the range
PB 18.3, Q2

 17 mins

4 Mental practice
(1) PB 18.3, Q1 (c) 6 0 6− =
(2) PB 18.3, Q1 (d) 11 3 8− =
(3) PB 18.3, Q3 5 12 17+ =
(4) PB 18.3, Q4 86 47 39− =
(5) PB 18.3, Q9 − °2 C

 23 mins

5 Individual practice
(1) PB 18.3, Q8 10 °C

(2) PB 18.3, Q10 − °4 C

(3) PB 18.3, Q1 (a) 12 3 9− =
(4) PB 18.3, Q1 (b) 42 5 37− =
(5) Compare the sets of data in Q1 (a) and (b).

What is the difference between them?
32 mins

Detailed discussion of both
homework exercises.

Q9: this is the first time that Ps
have met a problem where the
mode 'doesn't exist'.

Q7: after answering (a) and (b), a
further problem is examined,
which leads on to the topic of this
lesson.

Whole class activity.
T asks a volunteer P to read the
range (and explain) from the
vertical line diagram.
Agreement.  Praising.
Then T asks Ps if they think this
range is high or low, looking at
the diagram. More Ps can be
asked their opinions.  Praising.

Mental practice to check that Ps
have understood the concept of
'range'.  T asks Ps to close all
books and reads out the questions
slowly, repeating if necessary. T
gives Ps time to think and then
points to a volunteer P to answer;
agrees; praises.

Task appears on OHP and T
introduces the concept of the range
as a measure of the dispersion of
the data.  T explains, writes on OS,
Ps listen attentively.

Individual work, monitored,
helped, written on BB.  Verbal
checking, agreement, feedback,
self-correction.  Praising for (1)
to (4). Discussion at (5), when T
makes Ps realise that a low range
for a set of data means a survey
with results close to each other.
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6 Calculating mode and range
OS 18.6

 37 mins

7 Calculating and interpreting the mean and the range
PB 18.4, Q6

Andy's P: Mean = × + × + × + × + ×0 5 1 1 2 1 3 4 4 1

12

= 19

12

= 1 58.    (to 2 d.p.)

Alan's P: Mean = × + × + × + ×0 1 1 4 2 5 3 2

12

= 20

12

=  1.67   (to 2 d.p.)

P
3
: Andy's range= − =4 0 4

Alan's range = − =3 0 3

T: Is there a great difference between 1.58 and 1.67 ?

T: Who had the more productive matches?
(Andy scored 4 goals once and 3 goals four times; Alan
scored 3 goals only twice, and did not ever score 4 goals)

T: So is Andy better than Alan?
(Not sure ... there were 5 matches when Andy failed ...)

T: And what about Alan, what does his range show?
(His lower range suggests that Alan is more

consistent in scoring goals in matches)

T: Which of them would you choose to play in your favourite team?

 45 mins

Set homework

PB 18.4, Q1

PB 18.4, Q2

PB 18.4, Q5

Measures of Dispersion,
Comparing DataUNIT 18 Lesson Plan 4

Quantitative
Data

Whole class activity.
Task appears on OHP.
T asks two Ps to read the mode
and the range of the two groups at
OHP and write them on the OS.
Other Ps listen and agree/correct.
T praises.
Then discussion and comment
follow (see p96 of PB Y7B).
Praising.

T asks two slower Ps (for Andy
and for Alan) to show and explain
how to read data from a vertical
line diagram and calculate the
mean.  Then a third P writes the
two ranges on BB.
Agreement, feedback, self-
correction.  Praising.

The checking continues verbally.

Finally Ps may agree that Alan is
more reliable than Andy, but
some of them might favour Andy
because of his productive
matches.
Praising.
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1 Revision

T: Let's start by looking back at what we have done so far in this
unit. Who can tell me what we've covered?

(Displaying and analysing discrete quantitative data)

T: How did we display discrete data?
(On vertical line diagrams)

T: How did we examine the data?
(Counted the measures of central tendency (averages)

and the measure of dispersion of the data)

T: What are these measures, and what do they mean?

( Mean
sum of all values

total number of values
=

 Median the middle value after arranging data in order=
 Mode the most common value=

 Range the difference between the largest and the 

smallest values)

=

 5 mins

2 Mental work

T: Let's see how you manage calculating these in your heads ...

MT 18.2

 13 mins

3 Checking homework

T: After learning about averages and the range, you know how to
compare different data sets.  Let's see how you got on with these
problems in your homework.

PB 18.4, Q1
P (writing on BB): (a)  Set A   Mean: 5   Range: 10

Set B   Mean: 5   Range: 4

(b) Set B more tightly bunched.

PB 18.4, Q2
P (writing on BB): (a) Set A    Mean: 6   Range: 4

Set B    Mean: 7   Range: 4

(b)  Set B has greater mean.

PB 18.4, Q5
P (writing on BB): (a) Roy: 1 Frank: 6

(b) Roy: 12 Frank: 7

(c) Roy: 168 Frank: 162

(d) Roy sold more, but Frank's consistency
might be better for the business.

UNIT 18 Lesson Plan 5
Quantitative
Data

(continued)

Whole class activity.
T makes Ps review the topic by
asking questions.
Ps volunteer to answer, T
encourages slower ones.

Summarising and
Practising

Mental work.
Data Sheet (from Mental Tests)
appears on OHP. T asks the MT
questions, points to P, P answers
and explains, T agrees and
praises, question, by question.

T calls one P for each homework
question to write the answers on
BB.  Agreement, feedback, self-
correction, praising for whole
class.  Then P describes the
difference between the two sets
of data; further discussion and
praising.
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Summarising and
PractisingUNIT 18 Lesson Plan 5

Quantitative
Data

4 Further practice

T: For this question we'll need to use all the topics we've covered in
this unit.

PB 18.4, Q8 with questions:

(1) Draw and complete tally charts for both the February and
the July data.

(2) Draw vertical line diagrams for both sets of data.

(3) Calculate: (a) the averages

February Mean: 3.11 (2 d.p.)
Median: 2.5
Mode: 0

July Mean: 2.32 (2 d.p.)
Median: 2
Mode: 1

(b) the ranges

February Range: 10;      July     Range: 9

(c) compare the data, for class discussion.

Although the mean number of buses late
decreased, the mode increased.  The difference
in weather conditions could account for
apparent improvements.

(Extra questions  PB 18.2, Q5

  PB 18.2, Q10)

 39 mins

5 Solutions to the Extra Questions

PB 18.2, Q5

10 12 7 6 9

6
9

+ + + + + =x

44

6
9

+ =x

 x + =44 54

          x = 10

PB 18.2, Q10

Mode = ⇒ = =1 1x y

Median = + ⇒ + = ⇒ =y z z
z

2

1

2
1 5 2.

Mean = + + + ⇒ + + + =x y z u u

4

1 1 2

4
2 5.

   ⇒ =u 6

 45 mins

Set homework

PB 18.4, Q4

PB 18.4, Q7  (with tally charts and diagrams)

Individual work, monitored,
helped.

This is a long task with drawing
as well as charts and diagrams,
but it covers all aspects of the
work from this unit.  Ps will work
at different paces, and should be
allowed to do so, with help from
T if needed.  Extra questions are
provided for Ps who finish
quickly.

Checking: the tally charts and
diagrams appear on OHP
(prepared in advance by T);
further checking verbally.

Agreement, feedback, self-
correction.  Praising.

After checking PB 18.4, Q8, T
asks two successful Ps who have
completed the extra questions to
explain their solutions to the
class.

Agreement.  Praising.

T asks Ps to each bring a
protractor and a ruler to the next
lesson (Unit 19).


