MEP: Primary Project Week 11
R:  Calculations Lesson Plan
Y 6 C: Handling data: data collection and analysis.; mode, range 5 1
E: Problems. Finding the median and mean of a set of data
Activity Notes
1 Factorisation Individual work, monitored

Factorise these numbers in your exercise book and list their positivé  (or whole class activity)
factors. T sets a time limit of 6 minutes. BB: 51. 226 401. 1051
Review with whole class. Ps come to BB or dictate to T, explaining|  ~5jculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and correcte seasoning, agreement, self
Elicit that: correction, praising
e 51 = 3x 17 Factors: 1, 3, 17, 51 e.g.
e 226 = 2x 113 Factors: 1, 2, 113, 226 51| 3 26| 2
e 401 is a prime number Factors: 1, 401 17| 17  113| 113

(as not exactly divisible by 2, 3, 5, 7, 11, 13, 17, 19, 1 1

and 23x 23 > 401)
e 1051 is a prime number Factors: 1, 1051

(as not exactly divisible by 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,

and 37x 37 > 1051)

8 min
2 Collecting data

a) Let's collect data on the months in which you were born.

b) i) Work out your age in months, then we will collect the data.

How could we do it? (List the months and keep a tally.) T draws
table on BB, as dictated by Ps and Ps draw oBE.iBks

Ps dictate their birthday month at speed in order round class an
keeps a tally on BB while rest of Ps do the santexinBks

Ps count up the tally marks and write the numbers below.
BB: e.g. for 29 Ps:

Jan| Feb Mar Apr May Jun Jul Aug Sep QOct Nov Dec

LEE T LOE Q= 1ty
3| 2| 4| 1| 0| 31 5 2 3 2 3

(29)

T (Ps) think of questions to ask about the data. e.qg:

e Which month had most (least) birthdays? (August, May)
* What is the difference between their data? (5-0 = 5)
*  Which number of birthdays is the most common? (3) etc.

T (P) demonstrates how to calculate on BB first if necessary:
e.g. Bornon 12 April 1993; Today's date: 5 December 20
Age in months: 1« 12+8 = 120 + 8 =128

T draws a table on BB and Ps do the sant&irBks Ps dictate

ages in order round class. T (P) keeps a tally and Ps do the
in Ex. Bks Ps count up the tally marks and write the numbers
below. We say that these numbers ardrdeuency of the data.

BB: e.g.for 29 Ps:

118

Age (in months)
120| 121 122 123 124125|126| 127| 128|129 | 130|131 | 132|133

| EERIEEEE e RN
10| 1| 22| 1| 3[4|2|3|5[2]0]1]|1]|1

119

Ps think of questions to ask about the data.

D

] T

03

Whole class activity but
individual drawing/recording

(or T and slow Ps could use
enlarged copy master)

At speed
Agreement, praising

Agreement, praising

Ps calculate on scrap paper
in Ex. Bks
BB: 12 April 1993

to 12 April 2003: 10 years

12 April to 5 December 2003
approx. 8 months

same

At a good pace

BB: frequency
(how often data occur)

Ps could write underlined wor
(above and following) and
their meanings ifEx. BKs.

s
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MEP: Primary Project

Week 11

Y6

Lesson Plarbl

Activity
2

(Continued)

i)

ii)

Vi)

Let's list the data in increasing order. Ps dictate to T. e.g

BB: 118, 120, 121, 121, 122, 122, 123, 124, 124,
124, 125, 125, 125, 125, 126, 126, 127, 127,
127, 128, 128, 128, 128, 128, 129, 129, 131,
132, 133 (months)

Which number is in the middle of the set of data? (126)
(There are 29 numbers, so the middle number is the 15t
T:. We say that 126 is theedian of the data.

Let's calculate the difference between the greatest and
smallest data. Ps dictate what T should write.

BB: e.g. 133118 445 (months)
T:. We say that theange of this data is 15 months.

Which age is the most frequent? (128 months)
T: We say that this is thmode of the data.

How could we work out thaverage age of the class?

Ps make suggestions (e.g. add up the 29 numbers, then
divide their sum by 29) or extra praise if a P suggests:

BB: (118 + 120 + 2x 121 +2x 122 + 123 + 3x 124
+4 x 125+ 2% 126 + 3x 127 + 5% 128 + 2x 129
+ 131 + 132 +133% 29 = 3646+ 29 = 125.7

T: We say that 125.7 is tmeean of the data.
Let's show the data in a graph.
If no computer is available, T could have axes already

prepared and Ps come to BB to complete the graph. e.g.

BB: No. of pupils

yA mean

5
4
3
2
1

‘ > X
124 126

Age (months)

0 118 120 122 128 130 132

25 min

Notes

). [Or T inputs the data on

to order them.]

BB:
n.)

median
middle value

range
difference between
greatest and smallest values

mode
most frequent value

Agreement, praising
Ps use a calculator as a che
BB: mean

average value

[If possible, T shows the
calculation of the mean on a

also gets the computer to drg
a graph of the data, with a lin
at the mean.

Ps should experience how
calculators and computers cg
help in ordering and calculatin
when dealing with large sets
of data.]

Otherwise, T can use enlarge
copy master or OHP

computer and uses a program

computer (e.g. using Exel) and

\wW
e

AN

2d

PbY6a, page 51
Read:The heights of the 7 peaks in a mountain range are:

Q.1

945 m, 1023 m, 1311 m, 996 m, 1286 m, 1504 m, 11

Deal with one part at a time if class is not very able, otherwise ¢
time limit. Ps read questions themselves, do listing and calculg
in Ex. Bksand write results iRbs.

Review with whole class. Ps could show answers to b) to d)
slates or scrap paper on command. Ps answering correctly €

at BB to Ps who were wrong. Mistakes discussed and corrected

Solution:
a) Write the data in increasing order in your exercise book.

945 m, 996 m, 1023 m, 1150 m, 1286 m, 1311 m, 150

Individual work, monitored,
helped
50 Bs who have been to the top
set & mountain tell class about it
tionsnd/or T shows pictures of
famous mountain ranges.

on Differentiation by time limit
XPlaiBsponses shown in unison.

Reasoning, agreement, self-
correction, praising

—+

4 mCIass dictates to T.

of
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MEP: Primary Project

Week 11

Y6

Lesson Plarbl

Notes

BB:
1504 m —-945m 559 m

[If possible, T checks the

calculation of the mean, and
shows a graph for the data, g
a computer.]

(4th in ordered list of data)
Feedback for T

Activity
3 (Continued)
b) Calculate thalifferencebetween the highest and the lowest
heights.
Therange of the sample i§59 m.
c) Calculate theaverageheight of these 7 peaks.
BB: (945 + 1023 + 1311 + 996 + 1286 + 1504 + 1150j)
= 8215+ 7 = 1173.6 (m)
Themean of the sample i§173.6 m.
d) Find the middle value among the 7 heights.
Themedian of the sample i4150 m.
30 min
4 PbY6a, page 51

Read:These are the masses of 8 pumpkins.

Q.2

8.3 kg, 9.7 kg, 7.9 kg, 9.1 kg, 9.0 kg, 7.6 kg, 9.0 kg, 7.9 kgif possible, T has a real

Deal with one part at a time if class is not very able, otherwise set @2umpkin to show to class an
time limit. Ps read questions themselves, do listing and calculgtionBs say how and when they g

in Ex. Bksand write results iPbs.

Review with whole class. Ps could show answers to b) to d)
slates or scrap paper on command. Ps answering correctly €
at BB to Ps who were wrong. Mistakes discussed and corred

Solution:
a) Write the data in increasing order in your exercise book.
7.6 kg, 7.9 kg, 7.9 kg, 8.3 kg, 9.0 kg, 9.0 kg, 9.1 kg, 9.7 kg

b) Calculate thelifferencebetween the heaviest and the lightest

pumpkin.

Therange of the sample i2.1 kg.

Which is the most frequent value?
Themode of the sample 8.9 kg an®.0 kg.

c)

d) Calculate theaveragemass of the 8 pumpkins.

BB: (76 +2x 7.9+83+2x 9.0+9.1+9.7) 8
= 68.5+ 8 = 8.56 (kg)

Themean of the sample is 8.56 kg.

Find themiddle value among the masses.

Themedianof the sample ighe mean of the 4th and 5th
values.

BB: [83]+[ 90| [173]

o

Themedian of the sample i8.65 kg.

2 2

Review the vocabulary. Ps explain in their own words what
they understand by mean, mode, median, range, frequency.

35 min

[=]
=)

*xplg?ﬁ Cinderella, etc.)

Individual work, monitored,
helped

used. (pumpkin pie or soup,
lanterns at Hallowe'en, 'coac

tedDifferentiation by time limit
Responses shown in unison
Reasoning, agreement, self-
correction, praising

Ps dictate to T.

BB: 9.7 kg — 7.6 kg =2.1kg

The mode consists of 2 mas
as they each occur twice.

[If possible, T checks the

calculation of the mean and
shows a graph for the data o
a computer.]

Feedback for T

=)
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MEP: Primary Project

Week 11

Y6

Lesson Plarbl

Activity
5

Extension

PbY6a, page 51

Q.3

Read: These were the scores of pupils in a class who took a

mathematics test which had a maximsoare of 50 marks.

How many Ps were in the class? (30)
Read: In your exercise book:

a) write the data in atable  b) draw a bar chart.

First discuss (or suggest if Ps have no ideas) the form of the
(e.g. score on top row and number of Ps on bottom row) and
bar chart (e.g. scores on horizontalxis and number of pupils ¢
verticaly-axis).

Set a time limit for drawing the table, then review quickly at BB Differentiation by time limit

and mistakes corrected before Ps draw the bar chart.

Review the bar chart at BB and mistakes corrected before de
with the questions one at a time. Ps could show values on s
paper or slates in unison. Ps responding correctly explain to
who were wrong. Agreed values written below wordBlig

Solution:

a)
Mark |26]27|28|29|30|31(32| 33 34| 35 36 37 38 39 40 41 42 44| 45| 46| 47| 48
Pupils |1 1| 0| 2| 1| 0] 2] 0] 0 20 00 00 2 0 13|0|5]|4| 1 0/ 2| 3
No. of pupils
b)
4
) )
1 )
0 26 27 28 29 30 3132 33 34 35 36 37 38 39 40 41 42 484 45 46 47 48 49 50
Marks
¢) What is:
i) therange (48 — 26 =22) marks
i) themode (43 is the most frequent mark)

iii) the meanof the data? (39.6 marks)

[26 +27 +30+40 + 45 +2(29 + 32 + 35 + 38 +
47) + 3% (41 +48) +4x 44 +5x 43] = 30

(168 + 2x 181 + 3x 89 + 176 + 215)+ 30
(168 + 362 + 267 + 3913 30

1188+ 30 = 118.8+ 3 = 39.6 (marks)

What is themedian of the data? Ps dictate marks in increasir

Mean =

order round class and T writes on BB. Class points out errors.

Agree that there aitevo middle marks: 41 and 43. (15th, 16th)
Ps come to BB to calculate the mean of 41 and 43.

BB: al+as _ 8 _ 4
2 2
Themedian of the data igl2.
45 min

table
the
n

alingraising
trafResponses shown in unison.
Ps Reasoning, agreement, prais

g

Notes

Individual work, monitored,
helped after whole class

discussion on how to draw the
table and bar chart.

Involve several Ps.

Agreement, self-correction,

ing

T and slow Ps could use
enlarged copy masters, but
expect majority of Ps to draw
the table and bar chart from
scratch (using rulers!).

Also accept thick lines instead
of rectangles.

Make the use of calculators
optional and note which Ps use
them and which do not.

(or deal with iii) as a whole
class activity ifPs are

struggling)

[If possible, T shows the
ordering of the marks on a
computer projected on to a
screen.]

Agree that the Ps in this clas
did very well on the test, as the
mode, median and mean are
all about 80%.

)
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MEP: Primary Project Week 11
R: Calculation Lesson Plan
Y6 C: Solving problems by representing and interpreting data
E: Tables, graphs, charts, diagrams in problem solving 52
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positivg  (or whole class activity)
factors. T sets a time limit of 6 minutes. BB: 52, 227, 402, 1052
Review with whole class. Ps come to BB or dictate to T, explaining Calculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and corre 3tedReasoning, agreement, self-
Elicit that: correction, praising
e 52 = 2x2x 13 =22 x 13 Factors: 1, 2, 4,13, 26, 52 €.g. 52
e 227 is a prime number Factors: 1, 227 @ 26
(as not exactly divisible by 2, 3, 5, 7, 11, 13, andx1I7 > 227) 5 E
e 402 = 2x 3 x 67
Factors: 1, 2, 3, 6, 67, 134, 201, 402 402| 2
201! 3 1052| 2
o 1052 = 2x 2 x 263 = 22 x 263 67| 67 526| 2
Factors: 1, 2, 4, 263, 526, 1052 1 263| 263
8 min 1
2 Pie Chart

Listen carefully and note the data in y&ix. Bks

In a school there are 720 pupils. There are 180 pupils in Year 3
216 pupils in Year 4, 198 pupils in Year 5 and the rest are in Year 6.

a)

b)

c)

Whatpart of all the pupils in the school is each year group?

Whole class activity

T repeats slowly, or has
guestion written on BB or

Ps come to BB or dictate what T should write. Class agrees/disagre®8.or OHT

180 18 _ 9 _ 1
Year3: — = —=—=—
720 72 36 4
Year 4: ﬁ:ﬁ:i:i
720 240 20 10
Year 5: @ = E = E
720 240 40
Year 6: 720 — (180 + 216 + 198) = 720-594 = 126
126 42 _ 7
720 240 40
Let's complete this pie chart. BB:
Year Year

Ps come to BB to fill in the
missing items, explaining reasoning.
Class agrees/disagrees

(Fill in items for 1 quarter first, then
smallest part must be 7 fortieths, and the
next smaller part must be 11 fortieths.)

Year[5]
What is theatio of the pupils in each year?

10 12 11 7

40 40 " 40 " 40
15 min

BB: Y3:Y4:Y5:Y6 - - 10:12:11:7

Reasoning, agreement,
praising

Elicit that dividing numerator
and denominator of a fractio

by the same number of timesg
does not change its value.

[T might suggest finding the
greatest common factor so th
the simplification can be don
in 1 step. e.g.

180 =22 x 3 x5
720 = 2% x 3 x5
HCF: 2% x 32 x 5 = 180]

Drawn on BB or use enlarge
copy master or OHP

Elicit that:
1_10 3 _1
4 40’ 10 40

Discussion, reasoning,
agreement, praising

at

11}

)
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MEP: Primary Project

Week 11

Y6

Lesson Plarb2

Activity
3

PbY6a, page 52

Q.1

Read: In a parachute target jumping competition, each
competitor makes 8 jumps.
The target is a circle with radius 16 cm. The scores rg
from 0 cm to 16 cm, depending on how far away from
the centre of the target circle the parachutist lands.
If the paachutist misses éhtarget completely, the lowes
score they can get is 16 cm.

Clarify the context first. T could have a circular target already

prepared to scale with a dot at the centre to give Ps an idea of h
accurate the parachutists need to be. Some Ps (or the T) might

know someone who has done a parachute jump.

BB: Distance from centre of target (cm)
Y

A
16
14

1 2 3 4 5 6 7 8
Jumps

Read: The bar chart shows the scores of one competitor.

Ask Ps to come to BB to explain what the bar chart means.
(8 jumps along-axis and the height of each rectangle shows
far away from the centre of the target the parachutist landed.

Set a time limit. Ps read questions themselves, do listing ang Deal with one question at a

necessary calculations Ex. Bksand write answers iRbs
Review with whole class. Ps dictate numbers for a), then sh
answers for b) to e) on scrap paper or slates on command.
Ps answering correctly explain at BB to Ps who were wrong.
Mistakes discussed and corrected.

Solution:

a) Write the scores in decreasing order in your exercise book.

16 cm, 16 cm, 16 cm, 15cm, 11 cm, 7cm, 4 cm, 2 cn
b) What is theange of the data?(16 cm —2 cm =14 cm)
c) What is thenodeof the data? (16 cm)
d) Calculate themeanvalue.
B3x16+15+11+7+4+25y 8 = (48 +39) 8
= 87+ 8 =10.875 (cm
e) Calculate the mean of the two middle scores.

. +
Median L+l

Notes

Individual work, monitored,
helped

Drawn on BB or use enlarge
ng&€opy master or OHP:

—

Initial whole class discussion

B say what they know abou
parachute jumping. (T might
have extra information
prepared about competition
target jumping.)

Agreement, praising

Whole class discussion of
howcomponents of the bar chart

time if Ps are still unsure or
ow Class is not very able.

Responses shown in unison.

Reasoning, agreement, self-
correction, praising

T decides whether or not Ps
can use a calculator.

(as even number of data)
or (15+11)+ 2 = 26+ 2
43 (cm)

—
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MEP: Primary Project

Week 11

Y6

Lesson Plarb2

Activity
4

PbY6a, page 52

Q.2

Read: In a survey about television programmes, a quarter of
people questioned preferred nature programmes, an
eighth preferred science programmes, 3 eighths prefe
romantic films, an eighth preferred sports events and
40 people preferred game shows.

T asks several Ps what kind of television programmes they p

Read: a) Draw a pie chart to show the data.

Ps say what to first and how to continue. T asks appropriate
guestions as necessary to direct Ps' thinking. e.g.

Draw a circle with compasses and mark its centre. Divide thg
circle into8 equal parts (as the question mentions eights and

quarters and 1 quarter equals 2 eighths).by drawing vertical andgemonstrating on BB and Ps

horizontal diameters with rulers, then dividing 2 right angles
two 45° angles using a protractor.)

Set a time limit.(Ps could shade each part in a different colour.
Game

Review with whole class.  BB: ghows

Ps come to BB to draw the g;’g;{gmmes
pie chart, explaining Zhorts /1 %,

reasoning (or T has steps 8

already prepared on SB or 3 1 /science
OHTSs). Class agrees/disagrees. 8 Programmes

Mistakes corrected.
Romantic Films

Deal with the questions one at a time or set a time limit.

Ps read questions themselves, do necessary calculations an
answers as sentencedbr. Bks

Review with whole class. Ps could show answers on scrap f
or slates on command. Ps answering correctly explain at BB
who were wrong. Mistakes discussed and corrected.

Solutions:

b) What part of the number of people questioned preferred g
shows?

m 1, 3 1g_ ., 2

— + -+ _—+——"=1—-——4+_——=1—— ==

th 8 8 88U ~ I[B

Answer: One eighth of the number of people questioned
preferred game shows.

Plan: 1—

¢) How many people were questioned in the survey?
Plan: % — 40 people g - 40 x 8 = 320 (people)

Answer: 320 people were questioned in the survey.

d) How many people prefered each of the 4 types of programmes#\nswer:

Nature: % of 320 = 320+ 4 = 80 (people)
Science/Sports% of 320 = 320+ 8 = 40 (people)

Romantic films: g of 320 = 40x 3 = 120 (people)

Notes

Ps have rulers, compasses
theand protractors on desks.

Individual work, monitored,
rethelped, drawing of pie chart
also corrected

Initial brief discussion
refqhvolvig several Ps to set the
scene.

Discussion, agreement,
praising.

D

¢ (If class is not very able, do
one step at a time, with T

Ntofollowing in Ex. Bks)

Make sure that Ps label each
part with a fraction and type
of programme.

Reasoning, agreement, self-
correction, praising

Individual work, monitored,

y whglped
Responses shown in unison.

aP%easoning, agreement, self-
O ESrrection, praising

Feedback for T

—

ame

In the survey, 80 people
preferred nature programmes
40 people preferred science
programmes, 120 people
preferred romantic films and
40 people preferred sports
events.

Py

30 min
© CIMT, University of Exeter



MEP: Primary Project

Week 11

Y6

Lesson Plarb2

Activity
5

Erratum

In Pbs
Sunset for
21 Oct
should be
16:46,

not 17:46

PbY6a, page 52

Q.3

Read:The tables show the times when the sun rose and set
certain place on the 21st day of each month over one \y

a) Complete the tables to show the hours of daylight
and darkness on each day.

Set a time limit or deal with one month at a time. Ps can do
necessary calculations ix. Bksor on scrap paper. As there is
not much room in the tables to write hours and minutes, T
shows a short way of writing the times (see solution below).

Review with whole class. Ps come to BB or dictate to T,
explaining reasoning. Who did the same? Who worked it ou
in a different way? etc. Mistakes discussed and corrected.

Solution:
Date 21Jan 21 Feb 21 Mar 21 Apr 21 May 21 Jun
Sunrise 07:23| 06:41 | 05:46 | 04:45| 04:02 | 03:46
Sunset 16:28| 17:16 | 17:57 | 18.41| 19:21| 19:45
Day-time<+-| 9;5 | 10; 35 12; 11| 13;56 15;19 15;59
Night-timeD 14;55| 13; 25| 11;49| 10;04 8;41 8;1
Date 21 Jul| 21 Aug| 21 Sep 21 O¢t 21 Nov 21 Dec
Sunrise 04:08| 04:47 | 05:29 | 06:10| 06:57 | 07:29
Sunset 19:33| 18:47 | 17:45| 16:46 | 16:02 | 15:55
Day-time(-| 15;25 14;0 | 12;16 10;36 9;5  8;26
Night-time ))| 8;35| 10;0 | 11; 44| 13;24 14;55 15; 34

b) Read:Make a graph to show the hours of daylight.

If possible, Ps say what to do first and how to continue.
Agree on suitable ranges for thandy axes. T works on
BB and Ps work ifEx. Bks T directs where necessary.

Once axes have been drawn and labelled, Ps come to BB

choose a column in table, say the date and the daylight
hours, point to the relevant grid lines on xendy axes

with both hands, move their fingers along the grid lines
until they meet and draw a dot or a cross. Ps do the sam

Ex. Bks

Is it correct to join up the dots? (Yes, as time is continuou

Solution:

Hours

A
16

~~ (Day-time)

» Months
123456 7 8 9101112

ta

n ahelped

€8 aples drawn on BB or use

to (or very slow Ps could use

2 in

s.) Praising, encouragement onl

Notes

Individual work, monitored,

enlarged copy master or OH
At a good pace

Reasoning, agreement, self-
correction, praising

Show details of calculation o
BB if problems or
disagreement.

BB: e.g. 21 Jan column
Day-time:

16 h28 min— 7 h 23 min

= 9h5min (intable: 9;5)
Night-time:

24h—-9h5min =14 h 55 min
(in table: 14; 55)

Whole class activity but
individual drawing with class
kept together, monitored
closely, helped, corrected

copy of copy master to save
time)

At a good pace

Discussion, agreement,

Encourage Ps to draw a
curved line between the poin

What does the graph show u

(June had the most hours of
daylight and December had
the least hours of daylght)

Ask Ps whether they think th
the table or the graph shows
this most clearly.

ts.

?

2]
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MEP: Primary Project Week 11

Y6 Lesson Plarb2

Activity Notes
5 (Continued) Individual work, monitored,
Deal with questions c) to €) one at a time. Ps read question,| helped
do calculation or listing and write the answeEix Bks Ps may use a calculator.

Review with whole class. Ps show result on scrap paper or slateResponses shown in unison
on command. P answering correctly explains at BB to Ps wh

. : 0 Reasoning, agreement, self-
were wrong. Mistakes discussed and corrected.

coreection, praising

Solutions:
c) Calculate themeanof the daylight hours.
Plan: (142 h + 293 min)- 12 = 146 h 53 mir 12 (as 60x 4 = 240 (min)
= 144 h 173 mirr 12 173 min+ 12
=12 h 14 min 25 sec = 14 min + (5 min+ 12)
Answer: The mean of the daylight hours is 12 hours, = 14 min + (300 see 12)
14 minutes and 35 seconds. = 14 min + 25 sec)

d) Calculate the angeof:
i) the day-time hours: 15 h 59 min —8 h 26 min
= 7h 33 min
ii) the night-time hours: 15 h 34 min —8 h 1 min
= 7 h 33 min

Answer: The range of the day-time hours is the same as the
range of the night-time hours, 7 hours 33 minutes.
e) Calculate themedianof the daytime hours.

Ordered Iisting:2.81;626,139;5%5, 1%1%50 11%3’1% 110532% 11251519 Even number of ordered data,
T U U P P |~ so we calculate the mean

Plan: (12 h 11 min + 12 h 16 miry) 2 of the 2 middle values (6th and
= 24 h 27 min+ 2 7th) to determine the median
= 12 h 13 min 30 sec of all the data.

Answer: The median of the daytime hours is 12 hours,
13 minutes and 30 seconds.

Extension What is themode of the daylight hours? (9 hours 5 minutes)
45 min
Homework | (Optional) Review before the start of
Ps mark the night-time hours on their graph and join up the pointsind Lesson 5&nd compare the
different colour from the daytime hours. 2 graph lines.

© CIMT, University of Exeter



MEP: Primary Project Week 11
R: Calculations Lesson Plan
Y6 C: Frequency tables and bar charts; continuous and discrete data 53
E: Problems
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factors. T sets a time limit of 6 minutes. BB: 53 228 403. 1053
Review with whole class. Ps come to BB or dictate to T, explaining alculat,ors aII,owed,
reasoning. Class agrees/disagrees. Mistakes discussed and correcteé:. ) '
i ] Reasoning, agreement, self-
Elicit that: . i
. _ correction, praising
e 53 is a prime number Factors: 1, 53 eq
(as not exactly divisible by 2, 3,5, 7, and4111 > 53) ﬁj ;
e 228 = 2x2x3x19 = 22 x 3 x 19 573
. 19119 1053| 3
Factors: 1, 2, 3, 4, 6, 12, 19, 38, 57, 76, 114, 228 351 3
e 403 = 13x 31 Factors: 1, 13, 31, 403 117! 3
403| 13 39| 3
« 1053 = 3x3x3x3x13 =3*x13 31| 31 13| 13
Factors: 1, 3, 9, 13, 27, 39, 81, 117, 351, 1053 1 1
8 min
2 Extracting data from a graph

One winter's day in a city in Germany, the outside temperature was|takéfhole class activity

every 2 hours. This graph shows how the temperature changed.
BB:

Temperatureq C)

y
A
10
8
6
4
2
0 5 X
4 10 12 | 14 618 | 20 N2 | 2 Time
-2 (hours)
_6
_8
-10

What does the graph tell us? (e.g. Day started off very cold, then
gradually became warmer until it reached its highest temperature a

4 o'clock in the afternoon. Then it grew steadily colder and by midn ghf/

the temperature had fallen back almost to what it had been at the s

a) Let's write the data in a table. Ps suggest the form (e.g. time on

row and temperature on bottom row). When T has drawn the ta Jle,praslising
he

come to BB in pairs, one to point to a marked dot and read out t
corresponding values and the other to write the data in the table

BB:

Time (hours)| 0 | 2 | 4 | 6 | 8 | 10|12 | 14| 16| 18|20 | 22 | 24

Temperature
()
Is it correct to have joined up the dots when we only know exact
data for every 2 hours? (The points between the dots are not ex
but are likely to be very close, as temperature during a day rises
falls gradually. )

-7|-7| -6] -4 -2 1 3 5 6 4 1|-2|-6

Graph drawn on BB or use
enlarged copy master or
OHP

If possible, Ps have a copy
on desks too.

Discussion involving several
Ps. Accept and praise any
alid piece of information
ar,[shown by the graph.

At a good pace

asoning, agreement,

to

T explains or elicits the
difference between the data i
the table discrete data) which
shows the temperature at only
certain times of the day, and
thethe data shown by the graph
actine (continuous data), which
anghows the temperatureait
times throughout the day.

>
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MEP: Primary Project

Week 11

Y6

Lesson Plarb3

Activity
2

(Continued)

b)

<)

d)

e)

f)

Let's list the temperatures in increasing order. Ps dictate what T
should write.

BB: -7, -7, -6, -6, =4, =2, -2, 1, 1, 3, 4, §°€)

What is theangeof the data? Show me ... now! (13)

P with correct response explains at BB to Ps who were wrong.
BB: Range: 6—(-7) = 6+7 £3(°C)

Who can explain what the range of a set of data means?

(The range of a set of data is the difference between the greates
value and the smallest value.)

What was the average temperature that day?

How can we calculate it? Ps come to BB or dictate what T shou
write, explaining reasoning. Class agrees/disagrees. What nan
do we give to the average value of a set of data?n{#am)

BB:

[F7x2+(-6)x2+(-4)+(—2)x 2+1x2+3+4+5+6F 13
= (-34+20)+ 13 = —14+ 13 = 1.08(°C) (theMean)

Who can explain what the mean value of a set of data is?

Ps: e.g. The mean value is the sum of all the data divided by
many there are.

T: The mean of a set of data is the value which can be substituted for
each real value so that the total sum of the data is unchanged.

What is themodeof the data? (-7, —6, —2 and 1)

Who can explain what the mode of a set of data is?
(The mode of a set of data is the most frequent value or values.

What is themedianof the data? Show me ... now! (-2)

(There are 13 values, so the middle value is 7th in the ordered list.)

Who can explain what the median of a set of data is?

(The mean of a set of data is the middle value when the data are listed

in order. When there is an even number of data, the median is t
mean of the two middle values.)

20 min

no

Notes

Agreement, praising

Ps write on scrap paper or
slates and show in unison.

Reasoning, agreement,
praising

—

d Elicit that the average value i

e asetof datais as if all the
values are equal but their tot
stays the same.

T helps with wording where
Whecessary.

Responses shown in unison.

he | Prompts if Ps only explain
for an odd nunber of data.

Al

PbY6a, page 53
Q.1

Read: Thepictogramshows the number of weddings in a
certain city over one year.

Here is another way of presenting data — using pictures.
What does each heart in the drawing represent? (500 weddi
What does half a heart represent? (250 weddings)

Who has been to a wedding? Ps briefly tell of their experienc

a) Read:Write the actual numbers in the table.

Make sure that Ps understand that it is the numbsedélings
which is required, not the number of hearts! Set a time lin

Review with whole class. Ps come to BB or dictate what ]

should write, explaining reasoning. Class agrees/disagrees
Mistakes discussed and corrected before Ps do parts b) an

c) either one at a time or under a time limit.

Individual work, monitored,
helped

Drawn on BB or use enlarge
N9Skopy master or OHP

Initial discussion to clarify
€S-the context.

Involve several Ps.

nit.

r

Reasoning, agreement, self
d correction, praising

© CIMT, University of Exeter
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MEP: Primary Project

Week 11

Y6

Lesson Plarb3

Activity
3

Extension

(Continued)

Solution: Q) = 500 weddings
January QO QO QO 2500
February ) O QQ 1750
March VANVAVAVAVAV 3000
April VAVAVAVAVAVAWAN 3750
May VAVAVAVAVAVAVAVAVAV 5000
June VAVAVAVAVAVAVAVAVAVAN 5250
July VANV AV AV AV AVAVANVAVAVY 5000
TS N ANV ANV ANV AV AVAVAVAVAVANY) 5500
September (D O OO QOO O 4000
October OO OO 2500
November ) ) O O 2000
December (D O O OO Q 2750

Read: b) Calculate in your exercise book ttage of the
monthly data.

c) Calculate in your exercise book tageragenumber
of weddings per month.

Review with whole class. Ps show results on scrap paper or
slates on command. Ps answering correctly explain at BB to
who were wrong. Mistakes discussed and corrected

Solution:
b) Range: 5500 — 1750 3750
c) Mean: (1750 + 2000 + 2500 2 + 2750 + 3000 + 3750 +
4000 + 5000%x 2 + 5250 + 5500} 12
= 43000+ 12 = 21500+ 6 = 3583.3
Elicit/point out that the mean makes no sense in real life, as
you cannot have 0.3 of a wedding — it iscarerage value!

(i.e. the value which can take the place of each real value so
that the total will be the same.)

d) What is themode of the data? (2500 and 5000)

e) What is thenedian of the data?
Ordered list (e.g. in thousands):
BB: 1.75, 2, 2.5, 2.5, 2.78, 3.75, 4, 5, 5, 5.25, 55
Median: (3 +3.75) 2 = 6.75+ 2 = 3.375 (thousands)
= 3375

28 min

Notes

Which month was most
(least) popular?

Why do you think it is so?

Individual work, monitored,
helped

Differentiation by time limit

Responses shown in unison

ps Reasoning, agreement, self-
correction, praising

Ps might be allowed to use
calculators here.

(or = 3583.3)

Whole class activity

T suggests writing just the
numberof thousands to keep
the calculation simple.

Ps come to BB or dictateto T,
Class agrees/disagrees.

Praising

© CIMT, University of Exeter



MEP: Primary Project

Week 11

Y6

Lesson Plarb3

Activity
4

Extension

PbY6a, page 53

Q.2 Read: The bar chart shows how many times this spinner
stopped on 1, 2, 3, 4 and 5.

Work in your exercise book.

First talk about the context and elicit the meaning of the term

If possible, T has a large spinner model already prepared. Ty
three Ps try it out to show which data has been collected. (1

Elicit that:

e outcome is the number to which the arrow was pointing w|
the spinner stopped;

e frequency is how many times the spinner stopped on a ce
number;

e relative frequency is whatart of the total number of spins
the spinner stopped on a certain number.

Set a time limit. Ps read questions themselves and calculate

answer inEx. Bks

Review with whole class. Ps read out the questions and clas
shows results on scrap paper or slates on command. Ps ans
correctly explain reasoning at BB. Class agrees/disagrees.
Mistakes discussed and corrected.

Solution:
a) Calculate theangeof the data.
Range: 5—-1 = (Range obutcomes, not of frequency!)

b)
c)

What is themodeof the data? (5, as it was most frequent)

Calculate theelative frequencyof each outcome.
Total number of spins: 7+9+6+8+ 10 = 40

Relative frequency of:

(1) scored 7 times out of 40 4—70 (0.175)
(2) scored 9 times out of 40- % (0.225)
. 6 3
(3) scored 6timesoutof 40 — (= —) (0.15)
40 20
. 8 1
(4) scored 8timesoutof4Qd. — (= =) (0.2)
40 5
. 10 1
(5) scored 10 times out of 40, — (= Z) (0.25)

d) Calculate thameanof the data.

Mean: (1x 7+2x 9+3x 6+4x 8+5x 10)+ 40

= (7+18+18+32+50} 40 = 125 % 3.125
40 8

What is themedian of the data?

Elicit that median is the mean of the 20th and 21st scores in the
ordered list of 40 scores. BB: 1,1,1,1,1,1,1,2,2,2,2,...

First 7 scores are '1', next 9 scores are '2', next 6 scores are '3',
20th and 21st scores are both '3', so median is

Notes

Individual work, monitored
helped

[or do c) and d) with the
whole class]

Drawn on BB or use enlarge

copy master or OHIi
VO Or

5.

Frequency
hen 012345678910‘
.1
rtain
2
3
4
5
and v
Outcome

s Initial discussion (and
wedrgionstration if possible) to
clarify the context and terms.

Responses shown in unison.

Reasoning, agreement, self-
correction, praising

First relative frequency could
be done with the whole class
as a model for Ps to follow.

Elicit the fractions in decimal
form also. e.g.

(T decides whether to let Ps
use calculators.)

The mearscore is 3.125.

Whole class activity
Ps suggest what to do.
+3

SO Median: 3 = g =3

34 min

)
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MEP: Primary Project

Week 11

Y6

Lesson Plarb3

Ps have spinners (or dice) on desks. Ps work in pairs, taking turns
spin the spinner 10 times each and keeping a tally of the numbers |
on. Ps draw a bar chart to show the data (using chBlisas a model).

Ps work out the mode, mean and median of their data. (Very able F

(Ps not finished could complete their drawing and/or calculations fo

40 min

’S

Notes

Spinners already prepared.

to (Can use copy master)
andéhired work (able with less

able), monitored, helped,
corrected

Have no expectations!
Praising, encouragement on

(Optional: review before start

of Lesson 5%

ly

Activity
5 Experiment
could also work out the relative frequency of each outcome.)
T chooses Ps to report their findings to class.
homework)
6 PbY6a, page 53,

Q.3

Read:In this graph, you can see 6 connecting pairs of numb

a) Make up a problem about these pairs of numbers s
that the graph represents appropriate data and
frequencies.

Label the axes.

Write the problem in your exercise book.
Allow Ps a minute to think of a context, label the axes and
think of a question to ask about it.

T chooses several Ps say what their labels are for the axes a
to read out their questions. Class decides whether or not the
context, labels and questions are valid.

(e.g. scores of Ps in a class in a test out of 10 marks; numbe
of birds seen on the lawn at 8.00 am each day for a week;
length in cm of pencils in a pencil box; etc.)
Read: b) Calculate in your exercise book:

i) therangeof the data

ii) the modeof the data

iii) the meanof the data.

Either the class decides on one of the contexts and works ou
the answers to part b) together, or Ps use own contexts to do
their own calculations iEx. BKs.

Solution: e.g. using the test scores of Ps in a class:

8

A

(25 Ps)

10

i) Rangeof marks:
8 -2 =6 (marks)

Q
e}

6

4

i) Mode: 4 (marks)

2

0 12345678010
iii) Mean:
1x8+2x6+4x3+5x5+6x2+7x4) +25
= (8+12+12+25+12+28) 25

= — = — = 3.88 (marks)

o)

=

45 min

Individual or paired work,

ErSmonitored, helped

(or whole class activity, with
Ps suggesting contexts and
class deciding on the best on

Drawn on BB or use enlrged
copy master or OHP

nd Agreement, prising, with extr

praise for creativity!

Individual work, monitored,
helped

or whole class activity, with
Ps coming to BB to label the
axes and to work out the
range, mode and mean, help
by T or other Ps as necessar

(7+6+5+4+2+1 25)

Extension

What is themedian of the
data?

[Median is the 13th mark in
the ordered list of 25 marks.

First 6 marks are '2', next 4
marks are '3', next 7 marks
are '4', so the 13th mark is '4
and 4 is the median of the
data.]

e)

D
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MEP: Primary Project Week 11
R: Calculations Lesson Plan
Y6 C: Mode, mean and range of a set of data 5 4
E: Median of a set of data
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positivé  (or whole class activity)
factors. T sets a time limit of 4 minutes. BB: 54. 229 404. 1054
Review with whole class. Ps come to BB or dictate to T, explaining|  ~5jculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and corrected, .
O i easoning, agreement, self-
Elicit that: correction, praising
e 54 =2x3%x3x3=2x3 e.g. 54
Factors: 1, 2, 3, 6, 9, 18, 27, 54 6/\9
e 229 is a prime number Factors: 1, 229 /\
(as not exactly divisible by 2, 3,5, 7, 11, 13 andx1I7 > 229) @ @
L] = = 2
404 = 2x2x 101 =2° x 101 404| 2 1054 2
Factors: 1, 2, 4, 101, 202, 404 202| 2 527| 17
e 1054 = 2x 17 x 31 101| 101 31| 31
Factors: 1, 2, 17, 31, 34, 62, 527, 1054 1 1
7 min
2 Analysing data

The data in this table are from an international project on attainmen
mathematics. The table shows theanscores on a maths test out of
110 marksfor pupils in 10 schools in a certain country.

BB:

School code 01
School mean score80

78

02
76
84

03
72
34

04
84
66

05
84
82

06
88
76

07| 08
68 | 66
19| 6

09
83
12

10
65
20

Number of pupils

Ps come to BB to explain the table. (School codes along top row,
average score of pupils in each school in middle row, number of Ps
each school along bottom row.)

a) Let's calculate the difference between the highest and lowest

means. Ps dictate what T should write. Class agrees/disagrees.

T: We could say that the range of theans is 23 marks.

b) How many pupils did the test in that country?
BB: 78+84+34+66+82+76+19+6+ 12+ 20 (pupils)

How could we calculate theverage score @il the pupils in the
10 schools? Ps suggest their ideas. T helps/directs if necessar

c)

[We do not know exactly what each P scored but the mean mark fo
each school can take the place of the real mark for each pupil inth

school and the total score will be the same (e.g. as if the 78 Psi
School 01 each scored 80 marks). We can work odbtakscore
of the Ps in each school by multiplying the school's mean score
the number of pupils in that school who did the test.

Then add the total marks of each school and divide this sum by
total number of Ps tested to calculate the mean for all 10 school
i.e. for that country.]

Ps dictate operations, then do the calculatiofisirBks (or use a
calculator for the more difficult operations) and dictate results to

t inWhole class activity

Drawn on BB or use enlargec
copy master or OHP

Discussion, agreement
n

Reasoning, agreement, prais
BB: 88 — 65 =23 (marks)

Ps check with a calculator.

Discussion involving several
Ps. Praising only

(,:[{ a P suggests adding up the
mean marks and dividing by
10, elicit that this would be th
by average of theneans, not the
average of all the scores.

Y.

S o

theExtra praise if a P thinks of

Reasoning, agreement, praisi
T.

s, what to do without help from T,

)

ing

g9
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MEP: Primary Project

Week 11

Y6

Lesson Plarb4

Activity
2

Extension

(Continued)

BB: Mean country score:

(80 x 78+ 76x% 84 + 72x 34+ 84x 66 + 84x 82 +88x 76
+68x 19+66% 6+83x 12 +65x% 20) + 477

+ 1300)+ 477

= —33;;6 = 80.03 = 80 (marks) (rounded to nearest mark)

The mean score for all the pupils in the 10 schools in that countt
80 marks. Elicit that School 01 is the only school which has the
same mean score as the country mean.

What are the range, mode and median of the Ps' scores?

(We do not know the mark of every pupil so we cannot list them jn
increasing order. Therefore it is impossible to determine the range
(difference between lowest and highest mark), mode (most frequ enP
mark) or the median (middle mark) from the data given in the table.

17 min

PbY6a, page 54
Q.1

(6240 + 6384 + 2448 + 5544 + 6888 + 6688 + 1292 + 396 + 996

Yy iSAgreement, praising

Notes

T directs Ps to check with a
calculator.

80X 78[+# 84X 76[+# . ..

Whole class discussion
Involve several Ps.

raise all positive
contributions.

Read: The table shows some data from an international proje
on attainmnent in mathematics.

The table shows theean scoresn a test out of
140 marks achieved by the pupils in 10 project schools
in one of the countries in the project.

BB:

School code A|/B|C|D|E|F|G|H|I|J
School mean scone89 | 94 | 80 |107| 95 |117| 87| 77 | 90| 85
Number of pupils | 58 | 75| 32| 70| 93| 75| 34| 9 | 10| 18

Do you think that this could be the same project as in the

previous activity? (No, as the schools are coded differently and are in another country and th

the test is out of 140 marks.)

Deal with one question at a time. Ps read question themselves test)

and calculate ifex. Bks under a time limit
Review with whole class. T chooses a P to read out the
question. Ps show result on scrap paper or slates on comma
Ps answering correctly explain at BB to Ps who were wrong.
Mistakes discussed and corrected
Solution:
a) Calculate the difference between the highest and lowest
means. (40 marks)
b) What is theaverageof the school means (as if an equal
number of pupils did the test in each school)%92.1)
BB: Mean of the school means:
(89 +94 +80+107+95+ 117 +87 + 77 + 90 + 85)0
= 921+ 10 =92.1 (marks)
¢) How many pupils did the test in this country?(474)
BB: 58+ 75+32+70+93+75+34+9+ 10+ 181#
Answer In this country, 474 pupils did the test.

'l |ndividual work, monitored,

Lnd-Reasoning, agreement,

helped

(or part d) could be done wit
the whole class)

Drawn on BB or use enlarge
copy master or OHP

(or accept Yes, but the schoc

Ps are older so take a longe

Responses shown in unison

self-correction, praising

BB: 117 — 77 =40 (marks)

=

© CIMT, University of Exeter
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MEP: Primary Project

Week 11

Y6

Lesson Plarb4

d) Calculate thamean scordor the country, taking the number

(89 x 58 +94x 75+ 80x 32 +107x 70 + 95x 93 +
117 x 75+ 87x 34+ 77x 9+ 90x 10 + 85x 18) + 474

= (5162 + 7050 + 2560 + 7490 + 8835 + 8775 + 2958 + 6
+ 900 + 1530) 474 = 450953 474 = 96.9 (marks)

Answer: The mean country score is 96.9 marks.

e Why is the average country score of 96.9 marks more than th

(Because the larger schools have higher mean scores than t

*  When would the average country score be the same as the a

27min

Activity
3 (Continued)
of children in each school into consideration.
Mean country score:
Extension
average of the school mean scores, 92.1 marks?
smaller schools.)
of the school means?
4 PbY6a, page 54

Notes

Whole class activity (or
individual trial first if Ps wish)

Ps dictate what T should writ
Class agrees/disagrees.

(Let Ps use calculators.)
93

e Whole class discussion

T gives hints if Ps have no
e ideas.

Praising, encouragement onl
vergf gach school had the same

ngmber of Ps, or #ach schoo
had the same mean score)

\

Q.2

Read: John spun this spinner several times. He wrote down

number it stopped at each time. This is what he wrote.

BB: 0,2 -3, -1,2, 1, -2,0, -2, 0, 2\
2,-3,-1,1, 2,0, -3, -2, 2,1 4%

How many times did John spin the spinner? (2 ‘ﬂb

Set a time limit. Ps read questions themselves and do any
necessary calculations ix. Bks.

Review with whole class. T chooses a P to read out the
question. Ps dictate part a) to T. Class agrees/disagrees. P
results for b) to ) on scrap paper or slates on command. Ps
answering correctly explain at BB to Ps who were wrong.
Mistakes discussed and corrected.

Solution:
a) Write the data in increasing order in your exercise book.
BB: -3, -3,-3,-2,-2,-2,-1,-1,0,0,0,0,1, 1,1,

2,2,2,2,2,2
b) Calculate theangeof the data [2-(-3) =5]
¢) What is themodeof the dat& (2)

(The mode of the data is 2, as 2 occurred most often.)

d) Calculate thameanof the data.
BB: Mean:
(-3x3+-2x3+-1x2+0x4+1x3+2x6)+21

S0+ (-6)+(-2)+0+3+12} 21 = 2+ 21 = —231

The mean of the data is — 0.095 ( to nearest 1000th)
e) What is thenedianof the data? (0)

(The median of the data is the 11th value in the ordered list.)

thelndividual work, monitored,
helped

Drawn/written/stuck on BB,
or use enlarged copy master

Ps shout out in unison.
Differentiation by time limit.

Responses shown in unison.

S Sl%%somng, agrepment, self-
correction, praising

(= —0.095)

Feedback for T

33 min
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MEP: Primary Project Week 11

Y6 Lesson Plarb4

Activity Notes

5 PbY6a, page 54 Individual work, monitored,

Q.3 Read: A river flowed through a city and on the wall of a certajn helped
bridge was marked the water levels of the river. The zeroTable drawn on BB or use
mark was set at 113 m above sea level. enlarged copy master or OHP

The level of the river was measured each week and the
data are shown in the table.

What do you notice about the table? (River level is in cm andl
height above sea level is in metres.) Who can explain what i
meant by river level and sea level? (The river bed at that brid .
is 113 m above the level of the sea. The marks on the suppdrts Bfaw & rough diagram on BE
the bridge show the depth of the river.) if necessary.

Read: a) Calculate the heights (rounded if necessary) above
level. Complete the table.

First elicit the calculation and rounding that should be done.
(Round the river level to the nearest metre, then add to 113 n

Set a time limit. Ps complete the bottom row of table,
rounding and calculating mentally.

Review with whole class. Ps come to BB or dictate what T should )
write, explaining reasoning. Class agrees/disagrees. Mistakes R€asoning, agreement,
discussed and corrected before Ps do parts b) and c). self-correction, praising

Solution:
a)

Whole class discussion to
eclarify the context.

12

Seﬁ‘ndividual work, monitored,
helped

) Initial discussion to make sure
that Ps know what to do.

e.g. 265cm= 3 m,
113m+3m =116 m

River level (cm)| 265 | 183 | 95 | —36|—110|—280|— 196 — 72

Height above A
sea level (m) 116 | 115| 114| 113 112 110| 111| 112

b) Read: Write the river levels in order in your exercise book

BB: —280cm, —196cm, —110cm, —72cm, —36 cm,
95,cm, 183 cm, 265cm

Ps dictate ordered list

c) Calculate: _
. Ps show mean and median gn
i) themeanof the data . .
scrap paper or slates in unison.
Mean:
(265 + 183 + 95) — (36 + 110 + 280 + 196 + 72)
8
- -6 ; g —%l = =18.9 (cm)

i) themedianof the data.

Median is the mean of the 4th and 5th values in the

ordered list:

Median: [-72 + (- 36)F 2 = —108+ 2 = =54 (cm)
Homework (optional)
Ps calcuate the range, mean,

median and mode for the
heights above sea level.

Extension What other questions could be asked about the river level data?
e.g. Whatis thenode? (Accept all or none.)
What is theange? [265 — (— 280)] =545 (cm)

40 min
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MEP: Primary Project Week 11

Y6 Lesson Plarb4

Activity Notes
6 PbY6a, page 54, Q.4 Short individual trial first,
Read: Which two numbers are missing from this data sample if its then whole class review
medianis 2.6, itsmodeis 3.1 and itsneanis 2.5? Written on BB or SB or OHT

(The data are already in order.)

Allow Ps 2 minutes to think about it, then Ps who have an answer shovResponses shown in unison.
missing numbers on slates or scrap paper on command. Ps with diﬁer%asoning, agreement,
responses explain reasoning at BB. Who agrees? Who thought anom@ﬁecking, praising

way? Class decides who is correct. Ps write agreed numb#s in

Solution:
1.1 14 21 3.1 4.1
Reasoning: e.g. i.e. 4th value in an ordered s

As the data are in order, the 1st missing number is the median, 2.6, of 7 values.

As 3.1 is the mode, there must be another 3.1 in the list, so 2nd missing
number is 3.1.

Checkusing the mean.
Mean: (1.1 +14+21+26+31+3.1+44Ay = 175+ 7
=25 0

45 min
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MEP: Primary Project

Week 11
Y6 Lesson Plan
Activity Notes
Factorising 55, 230, 405 and 1055. Revision, activities, consolidation 55 = 5x 11
Factors: 1, 5, 11, 55
PbY6a, page 55
Solutions. 230 = 2x 5x 23
outions: Factors: 1,2, 5, 10, 23, 44
Q1 a) 426m, 435m, 4.88m, 490 m, 5.06 m, 5.44 m, 115, 230
571m, 571 m '
405 = 3* x5

Q.2

Q.3

Q.4

b) Range: 571 m—-4.26 m £45m

¢) Mode: 571 m

d) Mean:
(4.26 +4.35+4.88+4.90 +5.06 +5.44 +5.71 + 578
= 40.31+ 8 = 5.03875= 5.04 (m)

e) Median: (4.90m+5.06m) 2 = 9.96 m+ 2 =4.98 m

a) Minutes late: Mon: 19, Tue: 5, Wed: 1, Thu: 26, Fri: 12
Increasing order: 1, 5, 12, 19, 26 (minutes)
b) Range: 26 —1 225 (minutes)
Median: 12 minutes
Mean: (1+5+12+19+26) 5 = 63+ 5 =12.6 (min)
(= 12 min 36 seconds
c) Creative activity.

a) Type of bird | Sp| R | St|BT| Sef M | Bl | P
Number seen 20| 8 | 18| 12| 15| 5 | 8
b) Sparrow

c) Average no. per garden:

Sparrows: 2; Robins: 0.8, Starlings: 1.8; Blue Tlts: 1.2
Seagulls: 1.5, Magpies: 0.5, Blackbirds: 0.8, Pigeons:

d) Totalseen: 20+8 + 18 + 12 + 15 + 5 + 8 + ®2=(birds)
e) e.g. pie chart, line graph or pictogram

f) They might have counted the same birds more than once.
(e.g. a bird could land on the lawn, fly away and come bag
again within the hour.)

Creative activity

Factors: 1, 3, 5, 95, 27,
45, 81, 135, 405

1055 = 5x 211

Factors: 1,5, 211, 1055

(or set factorising as
homework at the end of
Lesson 54and review at the
start ofLesson 55)

© CIMT, University of Exeter



MEP: Primary Project

Week 12

R: Calculation Lesson Plan
Y6 C: Using language associated with probability to discuss events 56
E: Equally likely outcomes
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factc?rs. Tsetsanme limit of 6 minutes. . B BB: 56, 231, 406, 1056
Rewew with whole class. Es come to B_B or dlctgte to T, explaining &talculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and corrected. )
Elicit that: Reasoning, agreement, self-
icit that. 231| 3 correction, praising
e 56 =2x2x2x7=2x7 771 7 Whole class listing of the
Factors: 1, 2, 4, 7, 8, 14, 28, 56 11 11 factors of 1056
. 231 =3x7x11 1 eg. 56
Factors: 1, 3, 7, 11, 21, 33, 77, 231 (@/\
ggg 3 8 1056| 2
« 406 = 2x 7 x 29 29| 29 @5\4 528| 2
Factors: 1, 2, 7, 14, 29, 58, 203, 406 1 264| 2
132| 2
e 1056 = 2x2x2x2x2x3x11 =2°x3x11 66| 2
Factors: 1, 2, 3, 4, 6, 8, 11, 12, 16, 22, 2‘}: 32, ﬁ il
1056, 528, 352, 264, 176, 132, 96, 88, 66, 48, 44, B3 1
8 min
2 Probability 1

a) Tell me outcomes or events which eggtain to happen.
Ps make suggestions and class agrees or disagrees. e.g.

» If you pick a card from a pack of cards:

— its number will be even or odd (Certain)
— its colour will be black or red (Certain)
— it will be a diamond, a club, a heart or a spade. (Certain

e This sentence has the letter 'e' in it. (Not a good example, as it
fact, not an outcome.)

e The sun will rise in the East tomorrow. (Not a good example: it i

certain unless something happens to the Earth — not impossiblé

very, very unlikely.) etc.
b) Tell me outcomes or events which possible but not certain.
Ps make suggestions and class decides how likely or unlikely they
 If you pick a card from a pack of cards:

it will be black (Good example, as it has a 'fifty-fifty' or
'equal' chance of happening agof happening.)

it will be a club (Possible but unlikely, as there are 4 differer
suites in a pack of cards)

it will be a number between 0 and 8. (Very likely)

*  When you roll a dice, the number facing up will be at least a
(More likely than unlikely, as there are 6 possible numbers or
dice and 'at least a 3' will cover 4 of them.) etc.

c) Tell me outcomes or events which ampossible. e.g.

» If you roll a fair dice, you will score a number less than 1.

e The Sun will sink in the East this evening.

e The bonus number in the next National Lottery will be 50.

etc.

Whole class activity

T should have a pack of card
dice and coins in case
demonstration is necessary.

Involve majority of Ps.

T gives hints if necessary, or
makes suggestions (such as
is dhose given here) and Ps say
what they think about them.

!'zus{uggested event really does

"~ the relevant category.
Discussion, agreement,
praising

are.
In good humour!

Extra praise for creativity

" Feedback for T

T and Ps discuss whether the
g

18 min

© CIMT, University of Exeter
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MEP: Primary Project

Week 12

Y6

Lesson Plarb6

Activity
3 PbY6a, page 56
Q.1 Read:A bag contains 3 red and 5 green marbles. If you took
out a marble with your eyes closed, what chance woul
you give to each of these outcomes? Join each outco
to the appropriate level of chance.
Set a time limit. Review with whole class. T chooses a P to
read each statement and Ps come to BB to draw joining lines
explain reasoning. Class agrees/disagrees. Mistakes discus
and corrected.
soutons. RPRR®OOO©OG®©G
Certain T
a) The marble taken out is red\
b) The marble taken out is green- Likely
c) The marble taken out is red and greg
d) The marble taken out is not gre T
e) If you take out a marble, put it back ag Unlikel
then take out a second marble, b y
marbles will be red.
f)  The marble taken out is red or greén. Impossible -
Extension e What is theratio of red marbles tagreenmarbles? (3: 8)
(BO
e Whatpart of all the marbles are thed marbles? 50
e What chance do you have of taking ouedmarble?
(3 chances out of 8; 3 eighths;)
» What can you say about the chance of taking out:
i) agreenmarble (5 chances out of 8; 5 eighths)
ii) a marble which ised andgreen
(No chance; 0 out of 8; 0 eighths = 0)
iii) a marble which iged or greer?
(8 chances out of 8; 8 eighths = 1)
25 min
4 PbY6a, page 56
Q.2 Read:Join each outcome to the matching level of chance.
Set a time limit. Review with whole class. T chooses a P to
read each statement and Ps come to BB to draw joining lines
explain reasoning. Class agrees/disagrees. Mistakes discus
and corrected.
Solution:
a) Inthe year 2012, there will be a 29th February——_~ Certain
b) If a fair dice is thrown, it will land with 5.2 facing u .
c) Ifafair coin is flipped it will land with a tail facing u Likely
d) If afair coin is flipped it will not land with a tail facing Equally likely
- L as unlikely T
e) If afair dice is thrown , it will not land
with an even number facing up.
f)  If we took 7 marbles from a bag of 6 red and 3 blue Unlikely
marbles, at least one of the 7 would be red.
g) Next Year, twice as many girls as boys will be b Impossible--
Extension Ps suggest 'likely' outcomes. Class agrees/disagrees.

Notes

Individual work, monitored,
helped

me copy master or OHP
Differentiation by time limit

-anglorrection, praising
sed
Feedbackfor T

0 Written on BB or use enlarged

Reasoning, agreement, self-

Whole class discussion

T asks several Ps what they
think. Class agrees/disagregs.

Elicit that in all cases, we are
assuming that each of the
8 marbles has aggual chance
of being chosen (i.e. the sam
size and shape, feel the samg,
have no distinguishing chips
or scratches, etc.)

[¢)

(Extra praise if a P mentions
probability but otherwise do
not mention it yet.)

.angopy master or OHP
sedDifferentiation by time limit

Individual work, monitored,
helped

Written on BB or use enlarged

Reasoning, agreement, self-
correction, praising

Elicit that a fair dice is evenly
balanced and each number has
an equal chance

In @), also accept 'Likely" with
the correct reasoning. (e.g. &
huge meteor might hit Earth
before 2012)

Feedbackfor T

Whole class activity. Praising

32 min
© CIMT, University of Exeter



MEP: Primary Project

Week 12

Y6

Lesson Plarb6

Activity
5

PbY6a, page 56, Q.3

Read: In a summer camp, 4 Polish children, 4 Hungarian children an
2 Scottish children have formed a friendly group.

Ask Ps to point out Poland, Hungary and Scotland on a world map.
Who has been to any of these countries? Who has been to a summ
camp? Ps tell class briefly of their experiences.

Read: They are going on a boat trip and get on board the boat in a
random order.

How many children are in this group of friends? (10) What does

random mean? (By chance, not planned, in any order)

a) Read:Join each outcome to the matching level of chance.

Deal with one outcome at a time. T asks a P to read the sentenc
allows time for Ps to think about it, then Ps show C, L, EU orl o
scrap paper or slates on command. Ps with different responses
explain reasoning to class. Class decides who is correct. P join
statement to the agreed chance on BB and rest offssin

Solution:
i) The first 5 children to get on board are Polish. ()
(Impossible, as there are only 4 Polish children)

if) The last child to get on board is Polish or Hungarian

or Scottish. ©
(Certain, as no other nationality is possible)
iii) The first child to get on board is Scottish. (9)]

(Only 2 of the 10 children are Scottish.)

iv) The first 4 children to get on board are Polish, Hungarian,
Polish and Scottish in that order. (8)]

(Possible, but unlikely)

v) The first child to get on board is Hungarian (9)]

(Unlikely, as only 4 out of the 10 children are Hungarian,
but it is more likely than a Scottish child being first.)

b) Let's see if we can be more exact about the levels of chance!
T reads each questions and Ps show answers on scrap paper of
slates on command. Ps answering correctly explain reasoning.
Class agrees/disagrees. Ps write agreed ratio or fraction beside
relevant question iRbs

Solution:
. . . 2 1
i) What part of the group is Scottish? (E = < = 0.2
i) What chance is there that the first child on board is Scottish?
2 1
— == =02
(10 5 )

T: When we give a numerical value to the level of chance a cert
event has of happening, we call it gr@bability of that event.

iii) What is the probability of the first child on board being Polish
or Hungarian?

(as 8 out of the 10 children are either PotistHungarian,
i.e. arenot Scottish)

(2

A

39 min

d

el

n

Notes

Whole class activity

(or individual work, monitored
and reviewed as usual)

Short introduction to set the
scene. (T could have some
facts about the 3 countries and
about summer camps already
prepared in case no P has
anything to tell.)

Written on BB or use enlarged
copy master or OHP

Responses shown in unison.

Reasoning, agreement,
praising

Compare iii) and v) and elicit
that v) would be higher on th
scale than iii).

U

Certain-

Likely

Equally likely
as unlikely T

Unlikely

Impossible-

Responses shown in unison.

Discussion, reasoning,
agreement, praising

Accept any correct form but
elicit the decimal form too if
no P shows it.

T shows how to write itin a
mathematical way.

BB: probability
2
PorH) =— = — =0.8
p(PorH) = s =08
or p(notS) = 1-0.2 0.8

© CIMT, University of Exeter



MEP: Primary Project

Week 12

Y6

Lesson Plarb6

Activity
6

Probability 2

T asks a question and Ps show the answer on scrap paper or slates gn
command. Ps with different responses explain reasoning at BB. Clags BKS or on scrap paper or slate

decides on the correct answer. T shows the correct notation on BB.

a) If you throw a fair dice 60 times how many times would you expect

b)

c)

d)

to geta '4? (10)
(Reasoning: e.g. 6 possible outcomes: 1, 2, 3, 4, 5, or 6, only

outcome is '4', so agach throw the probability of getting a 4 is 1 sixth. Reasoning, agreeement,

BB: éofGO = 60+ 6 =10

so for 60 throws you would expect to get d@times.)

If you throw a fair dice 120 times how many times would you
expect to get a number which is 'at mo8t 4' (80)
(Reasoning: e.g. 6 possible outcomes: 1, 2, 3, 4, 5, or 6; 4 of
them are 'at most 4', so each throw the probability of getting 'at
most 4' is 4 out of 6, or 4 sixths.

BB:

%oflzo = 120+ 3x 2 = 40x 2 =80
For 120 throws you would expect to get 'at leag8D4imes.)

If you drew a card from a pack of playing cards and replaced it

in the pack 100 times, how many times would you expect the card

to be a 'heart'? (25)

(Reasoning: 4 possible outcomes: heart, diamond, spade or club;

only 1 of them is a 'heart’, sach time, the probability of getting
a'heart'is 1 out of 4, at quarter.

BB:

%ofloo = 100+ 4 =25
For 100 times you would expect to get ‘a hg&rtimes.)

If you toss a fair coin 100 times, how many times would you:

i) expectto geta'head? (50)
(Reasoning: 2 possible outcomes: head or tail, only 1 of the
a 'head’, stor each toss, the probability of 'a head: Isalf.

BB: %ofloo = 100+~ 2 =50
For 100 tosses you would expect to get 'a he@dmes.)

i) expectto get a 'head or a tail'? (100)

(Reasoning: 2 possible outcomes: head or tail, each with a
probability of 1 half, so probability of 'a heada tail' is2 halves
orl. i.e. itiscertain to happen.

For 100 tosses you would expect to get 'a head or aQaitimes
i) expect to get a 'headnda tail'? (0)

(Reasoning: It is impossible — therenis chance of getting 'a
headand a tail' at the same time!)

45 min

Notes
Whole class activity but
individual calculation irEx.

T repeats question slowly to
give Ps time to think and
calculate.

)neResponses shown in unison.
praising
BB: p (4) :é (= 0.16)

Elicit decimal form too.

4 2
BB: p(atmost4) =— = —
p( ) 5 3
(= 0.6)
1
BB: p (heart) :Z (= 0.25)
M 1BB: p (head) :% (= 0.5)

BB:

p (heador tail) = % =1

BB:

p (headand tail) :g =0

© CIMT, University of Exeter



MEP: Primary Project Week 12
R: Calculations Lesson Plan
Y6 C: Probability scale
E: Predicting probabilities based on experiments 57
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factors. T sets a time limit of 4 minutes. BB: 57, 232, 407, 1057
Review with whole class. Ps come to BB or dictate to T, explaining|  calculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and corregcte easoning, agreement, self-
Elicit that: correction, praising
e 57 = 3x19 Factors: 1, 3, 19, 57 e.g.
407| 11
e 282 =2x2x2x29 =2%x29 232| 2 37| 37
Factors: 1, 2, 4, 8, 29, 58, 116, 232 116| 2 1
e 407 = 11x 37 Factors: 1, 11, 37, 407 gg 229 1057| 7
. 1057 = 7x 151 Factors: 1, 7, 151, 1057 1 o 1
6 min
2 Relative Frequency

a) Ps work in pairs to toss a coin 30 times and keep a tally of the

b)

outcomes in a table. Ps check that their totals sum to 30.
T chooses a pair to show their results on the BB. e.g.

BB: Outcome Tally of 30 tosses Total

Pupil | Head | W+t 4t 11 13

data Tail AHE A 17
n= 30

We say that the number of times an outcome happened is its
frequency. What is the frequency of a Head (Tail)? (13, 17)

Whatpart of these 30 tosses were Heads (Tails)? (Ask for the
decimal form too. (Ps use calculators and round result appropri

Ps dictate to T. Class agrees/disagrees.

13 s

BB: Heads: == = 0.43 (43%) Tails: == = 0.57 (57%)
30 30

When we compare the frequency with the total number of outconnesBB

we call it therelative frequency. We can give the relative frequency
as a fraction or a decimal like this (T points to those on BB) or
percentage. Elicit that 'percent' means 'out of 1005aythe
fractions as percentages (H: 43%, T: 57%) and T writes on BB.

What is thefrequency of the outcome 'HeadTail'? (30)

What is therelative frequency of 'Heaat Tail'? (% =1 - 100%)
Elicit that this is the outcome whichgsrtain to happen.

Let's collect all the frequency data for the class and write it in thi
table. Each P in a pair is responsible for Heads or Tails. Ps dict
their results and keep running totals on their calculators (or T pr
2 calculators from computers onto a screen). T writes class

frequencies in table on BB and Ps write them in table on their she
(or drawn inEx. BK3.

Elicit the relative frequencies in fraction, decimal and percentagg
form (using calculators and rounding result appropriately).

Paired (individual) experimen
under a time limit

Whole class collection and
interpretation of the data
Table drawn on BB or use
enlarged copy master or OHE

(Slower Ps could have copy ¢
table on desks to save time.)

BB: Frequency

ately.)

Relative Frequency

as ddiscussion, agreement,
praising

BB: 13+ 17 =30

s Whole class activity
ateAt a good pace
IECHS good humour!

ghecklng and agreeing resul
praising

> Psdictateto T.

Reasoning, agreement, praising

—

\*4

-

(s,

© CIMT, University of Exeter



MEP: Primary Project

Week 12

Y6

Lesson Plarb7

Activity Notes
2 (Continued) Class data
BE: Outcome | Frequency Relative Frequency
e.g.
379 _
Head 379 250 = 0.505 - 50.5%
. 371
Tail 371 750 = 0.495 - 49.5%
n= 750

What is thefrequency of a 'Headr a Tail'? (750)

What is therelative frequency of a 'Headt a Tail'? (1 — 100%)

d) If you toss a fair cqin’; What’p))robability would you give to T and Ps talk about the
getting a Head (Tail)? Why~ connection between

1 . experimental data (i.e. relativ

(1 chance out of 2, 05 or 0.5, as there are 2 possible outcomes frequency) and predicted dat
and each outcome has an equal chance of happening ) (i.e. probability)
Why are the relative frequencies in our experiment not exactly
1 half? (The more experiments we do, the closer they will get.)

c) If possible, show a computer simulation of the experiment Whole class activity
projected on a screen. Ps suggest increasingly large values for N
(th number of tosses) and read out the resulting frequencies for T could use th@robability
Heads and Tails. Program 6on tossing a coin.
Ps could calculate the relative frequencies using calculators first
then T reveals them on the computer program. Agreement, praising
Show that as the number of tosses increases, the relative
frequencies get closer to the expected probability: a half.

17 min
3 PbY6a, page 57

Q.1 a) Read:Throw a fair dice 60 times. Keep a tally of the
outcomes. Write the frequency in the table and
calculate the relative frequency of each outcome.

Set a time limit of 5 minutes. Ps check that they have 60
tally marks before writing the frequencies and calculating
the relative frequencies as fractions, decimals and percen

T asks P finished first to show their results on table on BB.

BB: e.g. Pupil data
Outcome Tally of 60 throws Frequency | Relative Frequency
] HE L 8 o =013 - 13%
L7 S 11 2 =0.18 - 18%
] L L 10 2 =017 - 17%
£ 1] 9 & = 015 - 15%
W 12 2=02 - 20%
I Ht 10 9=017 - 17%
n= 60

Individual (or paired, able
with less able) work, closely
monitored, helped, corrected

Table drawn on BB or use
enlarged copy master or OH
s use calculators to work o

ﬁé decimal forms. (numerat
divided by denominator)

tag
3

Class points out any errors i
two RH columns of table.

Ps with vastly different result
from everyone else check th
counting and calculations.

If correct, ask class what it
might show. (The dice of tha
P could be unfair or biased,
i.e. weighted to make a certs
number occur more often.)

D o

n

eir

—

n
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MEP: Primary Project

Week 12

Y6

Lesson Plarb7

Activity Notes
3 (Continued) .
b) Read: Collect the data for the class and calculate the Whole class activity
relative frequencies in your exercise book. Table drawn on BB or use
T chooses 6 able Ps to keep a running total for each of enlarged copy m.aster or OH
the outcomese on their calculators while rest of Ps At a good pace, in good
dictate their results. The 6 Ps write the frequencies on humour!
BB and class calculates the relative frequencies in the Reasoning, agreement,
three different forms. Ps write themhix. BKs. praising
Read: Wr?te a sentence about what you not'ice. . Individual work, monitored
Allow a minute or two fo.r P;: 'to think and write their Agreement, praising only
sentences, then T asks individual Ps to read what they
wrote. Who wrote much the same? Who noticed
something else? etc.
Elicit that the frequencies are very similar and the
relative frequencies are close to 1 sixth. [If possible use a computer
simulation (e.gProbabili
Extension ¢) What chance would you give of throwing a 6? Why? Program 7 (to ghow that?he
(1 chance out of 6, or 1 sixth, as indicated by the data in the more times the experiment is
experiment; or there are 6 possible different outcomes, done, the closer the actual
each with an equal chance of happening.) data gets to what is expecte
27 min
4 Probability scale _ _
Let's revise what we know about probability. Ps tell class what they Wh.ol'e class discussion and
have learned and help T to draw a probability scale on BB. reymon . _
Elicit or tell that halfway on the scale (i.e. probability of a half or 0.5 ]chlscuss the coclnnnlecpon with
or 50%) is sometimes called 'Evens’, especially when gambling! f:gzg:g and relative
BB: '
(Evens) _ Ps give examples of
. Equal chance of happening . impossible’, 'evens' and
Impossible as of not happening Certain , o
, , % certain' events or outcomes
I 1 gl
0 Unlikely 05 Likely 1 Class agrees/disagrees.
0,
0% % 100% Praising, encouragement on
50%
30 min
5 PbY6a, age 57

Q.2 Read: What chance do you think each of these outcomes ha
of happening? Write its letter at the appropriate place

below the probability scale.

Set a time limit. Ps read the statements theselves and write
letters below the scale.

Review with whole class. Ps come to BB to write letters and
explain reasoning. Class agrees/disagrees. Mistakes discus
and corrected. T also asks Ps to give an exact probability if
they can. (BB)

Solution:

A: If a card is picked at random from a full pack of playing
cards, it will be a heart.

(4 different suites: heart, diamond, club, spade, so
4 possible outcomes, each with an equal chance of happe

he

SedFeedback forT

ning)

Individual work, monitored,
helped

Drawn on BB or SB or OHT

Discussion, reasoning,
agreement, self-correction,
praising

BB:

p (heart) == =0.25

N

i.]

ly

© CIMT, University of Exeter



MEP: Primary Project

Week 12

Y6

Lesson Plarb7

Activity Notes
5 (Continued)
B: When you throw a fair dice the score witit be less than 3. 4 5
(6 possible outcomes, each with an equal chance of happenify (S = 3) = 53" 0.67
and the statement involves 4 of them: 3, 4, 5, 6)
C: The next baby born in your local hospital will be a girl. _
(2 possible outcomes, each with an equal chance of happenirPgSg'rl) T2 0.5
D: A card picked at random from a pack of playing cards will be
black or red.
(2 coloursyed andblack in a pack of cards, and the statementp (blackor red) = 2 _ 1
involves both of them, so the outcomeéstain. ) 2
E: The next Olympic Games will be held in 2007. p (2007) = O
(Impossible, as there is an Olympic Games being held in 2004
and they are held every 4 years.)
BB: ) Equal chance of happening ]
Impossible as of not happening Certain
I ; I ; >
S
0.25 0.67
35 min
6 PbY6a, page 57 o .
Q.3 Read:Thisprobability scaleshows the probabilities of Individual work, monitored,
6 outcomes: A, B, C, D, E and F. (helped)
. Drawn on BB or use enlarge
BB:
'i‘ i: If T If ? copy master or OHP
I I I
0 0.5 1
Set a time limit. Ps read questions themselves and write Responses shown in unison
answers irPbs.
Review with whole class. T chooses a P to read out the questiorReasoning, agreement, self-
and Ps show letters on scrap paper or slates on command. correction, praising
Ps with correct responses explain reasoning at BB to Ps whqg were
wrong. Mistakes discussed and corrected. Feedback for T
Solution:
a) Which outcome is:
i) certainto happen? (D) i) impossible® (A)
iii) themost unlikelyto happen but is not impossible(C)
b) Which outcomes ammore likley thanC to happen? (EFBD)
¢) Which outcome ishbst likelyto happen
but is not impossible? ©
) ) i i Whole class activity
Extension Ps think of questions to ask for the outcomes not mentioned.

e.g. 'Which outcome is as likely to happen as not to happen?

Ps ask questions and class

D (':&1

OWS answers in unison.

40 min

© CIMT, University of Exeter




MEP: Primary Project

Week 12

Y6

Lesson Plarb7

Activity
7

Extension

PbY6a, page 50Q.4
T (P) reads out the question.

Ps show probabilities on scrap paper or slates on command. Ps
answering correctly explain reasoning to Ps who were wrong.

Read: In a bag there are 5 red, 2 green and 3 yellow marbles.
If you take out 1 marble with your eyes closed, what is the

probability that it will be:

5 1
a) red red) = — = = =05 5 50%
) [ p(red) o -3 0]
b) green [ p(green = 2 1. 0.2 20%]
10 5 7
c) yellow [ p(yellow) = % = 03 -5 30%]
d) notred [ p(notred) = R 0.5 50% ]
10 2 7
8 4
e) notgreen [ p(notgreen = 0 = T =08 - 80%]

f) blue?

< If you took a marble out of the bag and replaced it 200 times, ho

_ 0 _
[p(lug) = 75 =

0] (mpossible outcome)

many times would you expect the marble to be:

i) red (100)

i) green (40)

iii) yellow? (60)

e What is theatio of the colours in the bag? :@:y = 5:2:3)

Notes

Whole class activity

(or T puts coloured marbles i
a bag, shakes it, then asks th
guestion, amending the word
appropriately).

Responses shown in unison.
Accept any correct form.
Reasoning: e.g.

a) '10 marbles in the bag,
each with an equal chanc
of being picked;

5 of them areed, sored
has 5 chances out of 10.'

(i.e.green or yellow)

(i.e.red or yellow)

w Whole class activity
Reasoning. e.g.

i) Red 5 outof 10

(x 20)
100 out of 200

or %onOO =100

@)

D

45 min
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MEP: Primary Project Week 12

R: Calculations Lesson Plan
Y6 C: Experiments. Frequency, relative frequency, probability 58
E: Equally likely outcomes (events)
Activity Notes
1 Factorisation Individual work, monitored

Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factors. T sets a time limit of 5 minutes. BB: 58, 233, 408, 1058
Review with whole class. Ps come to BB or dictate to T, explaining|  Calculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and CorreCteq?easoning, agreement, self-
Elicit that: correction, praising
e 58 =2x29 Factors: 1, 2, 29, 58 Whole class listing of factors
e 233 is prime number Factors: 1, 233 of 408

(as not exactly divisible by 2, 3, 5, 7, 11, 13 andx1I7 > 233) eg.
e 408 = 2x2x2x3x17 =2 x17 408| 2

Factors: 1, 2, 3, 4, 6, 8 12, 17 ig‘z‘ g

408, 204, 136, 102, 68, 51, 34, 24 51| 3 1058| 2

- 1058 = 2x 23x 23 = 2x 23 v 2o o

Factors: 1, 2, 23, 46, 529, 1058 1

7 min
2 Review of probability scale

Whole class activity

a) T and Ps describe events or outcomes and class discusses
| Involve several Ps.

whether their probabilities are rough (e.g. 'The Head Teacher wi
come into the classroom in the next minute' — unlikely but possikle) Extra praise for creativity
or exact (e.g. 'If I throw a dice, | will score a '6' — 1 chance out of|6) Discussion, reasoning,
and where their position would be on a probability scale (drawn agreement, praising
vertically or horizontally on BB).

b) Each of the letters on this probability scale represents a certain
outcome or event. Let's think of an outcome to match each lette

-

copy master or OHP

BB: A F B C D G E H |
T A O T o |
I I | Discussion, reasoning,
0 0.5 1 agreement, praising

Ps make suggestions and give reasoning too. Who agrees? WHo c@ixtra praise for creativity.

think of another outcome for that letter? etc.
(T could have outcomes

e.g. A: Ifyou roll a fair dice, your score will be less than 3 but| already prepared for each

more than 4. letter in case Ps cannot think
(Ais 0, so outcome is impossible.) of any themselves.)

B: If you take a card from a pack of cards, it will be a Feedback for T
diamond.
(B is 1 quarter, so outcome should have 1 chance in 4
of happening)

F: If you roll a fair dice you will score 2. [Note that on the probability
(F is 1 sixth, so outcome should have 1 chance in 6 of| ~ Scale, every twelfth is marked
happening)

D: If you toss a fair coin, the side facing up will be a Head.
(D is 1 half, so outcome should have 1 chance in 2.)
etc.

17 min

© CIMT, University of Exeter
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MEP: Primary Project

Week 12

Y6

Lesson Plarb8

Activity Notes
3 PbY6a, page 58 Individual work, monitored,
Q.1 Read: Anopaquejar contains 7 red, 3 white and 5 black helped
balls, all the same size. One of the balls is taken out at
random and then replaced. bs g | ‘
. s give examples of opaque
2
What doeg opaque mean? (cannot be seen through) What is and transparent materials.
the opposite of opaque? (transparent)
Set a time limit. Ps read questions themselves and write Differentiation by time limit
answers irPbs
Review with whole class. Ps could show answers on scrap Responses shown in unison.
paper or slates on command. Ps answering correctly explain  piscussion, reasoning,
reasoning to Ps who were wrong. Mistakes discussed and agreement, self-correction,
corrected. Ask for probabilities as decimals too. praising
Solution:
a) Which colour is the balhostlikely to be be? (red)
b) Which colour is the balkastlikely to be? (white)
¢) If you did the experiment 300 times, how many times
would you expect the ball to be red? (140)
(7 chances out of 15, so 14 out of 30146 out of 300)
d) What do you think is the probability of the ball being:
i) red [p(red) = AN 0.47]
15 Ps use calculators to work o
. . L. _ 3 _1 _ the decimal forms, rounding
i) white  [p (white) = 15 5 02] appropriately when necessary.
5 1
iii) black black) = — = = = 0.33
) [p(black) = = = = ]
Extension + Ps think of other outcomes and ask other Ps for their Whole class activity
probabilities. e.g.
. 7+3 10 2 . 1 2
redor white) = = — =2 =067 (i.,e. notblack: 1— = —
p(redorwhite) === = 15 = 3 373
p (not white) = 1-0.2 0.8, or 5 _ 12 _4_ 4 (i.e. redor black)
15 15 5
* If possible use, and let Ps use, a computer simulation for UseProbability Program 2,
very large frequencies to show that the more times the which can be generalised for
experiment is done, the closer the actual data are to the any number and colour of
expected outcomes. marbles or balls.
24 min
4 PbY6a, page 58

Q.2

ReadToss two coins 40 times and write your results in this ta
Demonstrate the experiment with the whole class if necessar

Set a time limit. Ps check that they have 40 tally marks befo
completing rest of table. P finished first could show his or he
results in table on BB as a model for slower Ps. e.g.

BB:
Outcome Tally of 40 tosses Frequency | Relative Frequency
8 _ 1 _
2 Heads| _LH+ || 8 =35 =02
21 _
IH+IT | o I e 21 70 = 0.525
- 1 _
2 Tails L 11 7o = 0275
n= 40 s=1

r

ble
Y.

€ Table drawn on BB or use
enlarged copy master or OHP

Individual or paired work
(able with less able), monitore
closely, helped, corrected

T asks 2 or 3 Ps to report the
results to class.

Check that the relative
frequencies sum to 1.

N.B. Y is the symbol for 'surT

© CIMT, University of Exeter
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MEP: Primary Project

Week 12

Y6

Lesson Plarb8

Activity
4

(Continued)
b) Read: Collect the class data and calculate the relative

[If possible, T shows a computer simulation for large values of
Think about which values the relative frequencies are getting clg
and closer to and why!]

¢) Read: What is the probability of each outcome?

frequencies in your exercise book.

T allocates an outcome to certain Ps. Ps stand and dictate re¢
in order round class while chosen Ps keep a running total on
calculators (or on computers). Totals for each outcome writte
table on BB. Ps check that the total frequency is correct.

Ps calculate relative frequencies as decimals using calculato
rounding appropriately when required, and dictate them to T
(P) who writes them in table on BB. Ps check that relative
frequencies sum to 1.

€.g. Class data for tossing 2 coins
BB: ]
Outcome | Frequency | Relative Frequency
2 Heads 302 0.252
1IH + 1T 594 0.495
2 Tails 304 0.253
n = 1200 s=1

Set a short time limit. Ps write as fraction®ios

Review with whole class. T says each outcome in turn and F
show probabilities on scrap paper or slates on command. PS
responding correctly explain to Ps who were wrong. Mistake
discussed and corrected.

Solution:

1

) p(2H) = 0.25 = i) p(IH+1T) = 05 =7

AP Ne

i) p(2T) = 0.25 =

Elicit that the relative frequencies in the table point to the fact
we are twice as likely to get 1H + 1T as 2H or 2T. Why?

(There are really 4 possible outcomes: HH, HT, TH, TT

because for each of the 2 possible outcomes on one coin the
are 2 possible outcomes on the other coin and each outcomse
equally likely. In the table, HT and TH have been combined,
the order is not important, so they are twice as likely to happe

Notes

Whole class activity

Table drawn on BB or use
enlarged copy master or OH

bsults

_At a fast pace. Agreement,
N Iithecking, praising

s, .
Reasoning, agreement,
checking, praising

302 + 1200 = 0.252
594 + 1200 = 0.495
304 + 1200= 0.253

0

UseProbability Program 9.
ser

Individual work, monitored,
helped

s Responses shown in unison.

Reasoning, agreement, self-
S correction, praising

thatxtra praise if Ps worked out
the correct reasoning by
themselves.

re T gives hints or explains if

iS no P is on the right track.
as

eN.

31 min

© CIMT, University of Exeter



MEP: Primary Project

Week 12

Y6

Lesson Plarb8

Activity
5

PbY6a, page 58
Q.3 a) Read:f this spinner is spun, how often would you expect
the pointer to come to rest on each of the numbers?

Allow a minute for Ps to think write the answerhs
A, what did you write? Why? Who agrees wik® Who
wrote something else? etc. Elicit that the circle has been
divided into 7 equal parts, so each of the 7 numbers has an
equal chance of coming to rest at the pointerlighance
out of 7 (ora 1in 7 chance). Mistakes corrected.

b) Read: Calclate these probabilities.

Set a short time limiRReview with whole class. Ps dictate
probabilities to T, explaining reasoning. Class agrees or
disagrees. Mistakes dicussed and corrected.

Solution:

i) p(even number) :% i) p (odd number) :g

iiiy p(x > 5) = V) p(x < 4) =

~ N
N s

38 min

Extension

Notes

Individual work, monitored
(helped)

(If possible, demonstrate the
experiment using a spinner
made from enlarged copy
master) J

Reasoning, agreement, self-
correction, praising

Note that the probabilities of
odd and even sum to 1.

Ps suggest certain and
impossible outcomes.

PbY6a, page 58

Q.4 Read:A fair spinner is spun twice.
If possible, T (P) demonstrates the experiment first.
a) Read:List the possible outcomes if their order is important.

Ps list outcomes iEx.Bks. Encourage a logical listing.
Review with whole class. Ps come to BB or dictate to T.

Individual work, monitored
(helped)

Use enlarged copy master
(stuck or drawn on BB)

BB:

Class points out errors or omissions. Ps correct their mistakes. 90

Solution: 1, 1;
2,1;
3, 1;
4,1,
b) Read:If you repeated the experiment 160 times, how many
times would you expect each of these outcomes to
happen?
Set a time limit. Ps write answersRis

1,2, 1,3, 1,4
2,2; 2,3, 2,4
3,2, 3,3, 3,4
4,2: 4,3; 4,4 (16 possible outcomes)

Review with whole class. Ps could show number of timeg on
slates or scrap paper on command. Ps with different resgon

explain reasoning and class decides who is correct.
Mistakes discussed and corrected.

Solution:

i) 2,2 1chance outof 16, 46 out of 160

i) 1,3 1 chance out of 16, si¥ out of 160 (
iii) 4,2inanyorder 2 outof 16, s@0 out of 160

x 10)

What are the probabilities of these outcomes?

p2,2) =p@,3) = % = 0.0625

2 1
4,20r2,4) == == = 0.125
p ( ) % 8

(Ps use calculators to give
decimal form too.)

45 min

Ja

Agreement, self-correction,
praising

Responses shown in unison

Reasoning, agreement, self-

SEGrrection, praising

Whole class activity

Ps could suggest other
outcomes and ask class to
give their probabilities.

© CIMT, University of Exeter



MEP: Primary Project Week 12
R:  Calculations Lesson Plan
Y6 C: Experiments. Probability problems 59
E: Calculating probabilities
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factors. T sets a time limit of 6 minutes. BB: 59, 234, 409, 1059
Review with whole class. Ps come to BB or dictate to T, explaining|  calculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and CorreCte?Qeasoning agreement, self-
Elicit that: correction, praising
* 59 is a prime number Factors: 1, 50 e.g.
(as not exactly divisible by 2, 3,5, 7and4111 > 59)
) 234| 2
e 234 = 2x3x3x13 = 2x 3 x 13 117| 3
Factors: 1, 2, 3, 6, 9, 13, 18, 26, 39, 78, 117, 234 39| 3
e 409 is a prime number Factors: 1, 409 1f 13
(as not exactly divisible by 2, 3, 5, 7, 11, 13, 17 and 19,
and 23x 23 > 409) 1059| 3
« 1059 = 3x 353 Factors: 1, 3, 353, 1059 353| 353
(353 is not exactly divisible by 2, 3, 5, 7, 11, 13, 17, 29/dl> 353) 1
8 min
2 Probability

a) Give me examples of outcomes which have these probabilites.

(e.g. scoring '3' on a 7-number spinner)
(e.g. drawing a 'diamond' from a pack of cards)

(e.g. scoring '2 or 5' on a fair dice)

(e.g. getting a 'Tail' when tossing an unbiased coin)

winv & wirkr ~rk NIk
S
o

(e.g. drawing @aed marble from a bag containingdd and

2 white marbles)

0.75 (e.g. drawing a card which et a diamond' from a pack of
cards),

etc.

b) T and Ps suggest events or outcomes and class considers their

probabilities (as fractions, decimals and perecentages when posgsiblalready prepared to give Ps

or as 'likely' or 'unlikely' when an exact value is inappropriate).

15 min

Whole class activity
Involve all Ps.

At a good pace

In good humour!
Reasoning, agreement,
praising

Extra praise for creativity!
Ps could suggest the
probabilities too.

Ps could also show
approximate position on
probability scale drawn on BB.

e.g.

0% 50% 100%

0 0.5 1

T should have some outcomes

time to think of others.

© CIMT, University of Exeter



MEP: Primary Project

Week 12

Y6

Lesson Plarb9

Activity
3

Extension

PbY6a, page 59
a) Read:f you toss 3 fair coins one after the other, what are

Q.1

b)

If possible, demonstrate the experiment on a computer. Ps sugg
increasing values far. Ask Ps to calculate the relative frequencie
using calculators before revealing them on the program. Compa
with the expected probabilities. Show that the greater the vatlye
the closer the relative frequencies are to the expected probabilit

the possible outcomes if the order in which they
occur is taken in to account?

Set a time limit. Ps can work Ex. Bksif they wish to
draw a tree diagram or list the outcomes vertically.

Review with whole class. P dictates his/her outcomes to ]
Who agrees? Who had more? Agree that therg possible
outcomes. e.g. Listing horizontally:

HHH, HHT, HTH, THH, HTT, THT, TTH, TTT
Mistakes/omissions corrected before Ps do part b).

Read: Calculate the probability of each of these outcomes|.

Set a time limit. Ask more able Ps to give the probabilities
3 forms: fractions, decimals and percentages.

Review with whole class. Ps could show fractions on scrg

paper or slates on command. Ps answering correctly explain
ed

reasoning at BB to Ps who were wrong. Mistakes discuss
and corrected. Who wrotet the fraction in another form?
come to BB or dictate to T. Class agrees/disagrees.

Solution:

) p(H) = % - 0125 - 12.5%

) 3

i) p@H+IT) = = 0375 - 37.5%
3

i) paH+2T) =3 = 0375 - 37.5%
. 1

W) P@ET) =3 = 0125 125%

in
\p

Ps

s
\re
of

21 min

jestWhole class ctivity

eS.

Notes

Individual work, monnitored,
helped

T should have a supply of
coins in case some Ps wish
try out the experiment.

Reasoning. agreement, self-
correction, praising

@ @ 6

WIS

H
T<H

or:

Individual work, monitored,
(helped)
Ps can use calculators.

Responses shown in unison,

Reasoning, agreement, self-
correction, praising

(HHT, HTH, THH)

(HTT, THT, TTH)

(UseProbability Program 10
projected on to a wall/screen
so that whole class can see.

Discussion, agreement, praisi

© CIMT, University of Exeter



MEP: Primary Project

Week 12

Y6

Lesson Plarb9

Activity
4

Extension

PbY6a, page 59

Q.2 Read: In a game, a card is taken at random from a full pack of
52 playing cards. The card is then replaced in the pagk
and a second card is taken.

Demonstrate the experiment first. 2 Ps come to front of class

to take a card, note its suite and replace it in the pack.

a) Read:Draw a tree diagram to show all the possible
outcomes.

How many outcomes are possible for each card? (4: Club,
Diamond, Heart or Spade )

T starts off the tree diagram on BB, as dictated by Ps, then
Ps copy and complete it Ex. Bks Set a short time limit.

Review with whole classA, how many outcomes did you
find? Who agrees? Who had more? Ps dictate them to T.

Agree that there arks possible outcomes. (For each of the
4 possible outcomes on the 1st card, there are 4 possible
outcomes on the 2nd card, i.ex44 = 16)

154

b) Read:Use it to help you calculate these probabilities.

Deal wih one question at a time. T reads question and Ps show
probability on scrap paper or slates on command. Ps with
different responses explain reasoning by referring to diagram.
Class decides who is correct. Ps write agreed probability in
fraction form inPbs then calculate the decimal and percentag
forms and dictate to T.

Solution:
i) Both cards are clubs.

1
C,C) = — = 0.0625 -
p(C, Q) %

)

6.25%

if) Neither card is a club.
p(NoC) = % = 0.5625 - 56.25%
iii) Exactly 1 card is a club.
p(l1C) = b -3 0.375 - 37.5%
16 8
iv) At least 1 card a club.

p (atleast 1 C) :1_76 = 0.4375- 43.75%

T writes and explains operationsdalculate the probabilities,
and Ps check that the results match their counted probabilities.

i) Both cards are clubs.

1st card 2nd card
BB: p(C,C) =p(C) and p(C)
1 1
= — X —
4 4
-1
16

Notes

Whole class activity to start,
then individual completion of
tree diagram, monitored,
helped

Outcomes
C CC

BB: c D CD

H CH

S CS

C DC

D DD

D<H DH

S DS

C HC

D HD

H<H HH

S HS

C SC

D SD

S <H SH
S SS (16)

Ps count the frequency on the

diagram and compare with th
total number of outcomes.

Ps use calculators to determ
decimal and percentage form

(Only 1 out of the 16)

(DD, DH, DS, HD, HH, HS
SD, SH, SS)

(CD, CH, CS, DC, HC, SC)

(CD, CH, CS, DC, HC, SC,
CC)

This is only to familiarise Ps
with the calculations used to
determine probability. Do no
expect Ps to be able to use
them yet but involve Ps
whenever possible.

Tell Ps that to multiply a
fraction by a fraction, multiply
the numerators to give the
numerator of the product and
the denominators to give the
denominator of the product.

© CIMT, University of Exeter



MEP: Primary Project

Week 12

Y6

Lesson Plarb9

Notes

(Probability of the 1st card
being a Clukand the 2nd card
not being a Clubor of the 1st
card not being a cluand the
2nd card being a club)

This is the opposite or
complement of ii), so subtrac
the probability of 'Neither car|
is a Club' from 1.

Activity
4 (Continued)
i) Neither card is a club.
BB: p(not C, not C) =p (not C)andp (not C)
3 3 9
= f— X i = _—
4 4 16
iii) Exactly 1 card is a club.
BB: p(C,notC) or p(notC,C)
=p(C)andp(notC) or p(notC)andp(C)
1 3 3 1
= — X — + = X =
4 4 4 4
i + i = E = §
16 16 16 8
iv) At least 1 card is a club.
3.3 9 7
BB: p(atleast1C) =1 - x =) = 1-—— = —
P ) 27 16 16
If possible, use a computer program to simulate the experiment
Check the probabilities agairtbe relative frequencies for large
34 min
5 PbY6a, page 59

Q.3

Read:This spinner is fairly divided into 6 equal sectors but th

Why is that? (Numbers 1 and 2 occur twice but 6 and 3 occu
only once.)

a)

b)

possible outcomes do not have equal chances.

Read:List the possible outcomes.

Ps list them irPbs then dictate to T. Agree that there 4re

different outcomes: 1 (in 2 ways), 2 (in 2 ways), 3, 6

Read: Calculate the probability of each outcome in your
exercise book.

Set a short time limit. Ps write probabilities as fractions.

Review with whole class. Ps come to BB or dictate what ]
should write, explaining reasoning by referring to the spin

Class agrees/ disagrees. Mistakes discussed and corrected.

Solution:

2 1
; score of 2) =— = =;
p ( ) 5 3

p (score of 1) =

1
3

p (score of 3) =

olkr olN

; p (score of 6) :%

e Individual work, monitored,
helped

Spinner stuck (drawn) on BB
or use enlaged copy master

BB: \
4P
I

Reasoning, agreement, self-
I correction praising

1er'Feedback forT

=

Extension

If possible, use a computer
simulation for large values of
n to check that the relevant
frequencies match the
expected probabilities.

34 min

© CIMT, University of Exeter



MEP: Primary Project

Week 12

Y6

Lesson Plarb9

Activity
6

PbY6a, page 59, Q.4
Read: Imagine that the spinner in Question 3 is spun twice and the

two numbers are added together. Calculate these probabilities

in your exercise book and write them here.
Ps discuss what to do first and how to continue. T helps or gives hi

might suggest labelling the two '1's as 1A and 1B, and similarly the

BB: (Outcomes which match criteria for a) are underlined.)

1A, 1A 1B,1A  2A,1A  2B,1A 3, 1A 6, 1A
1A,1B 1B,1B  2A,1B  2B,1B 3, 1B 6, 1B
1A,2A 1B, 2A  2A,2A 2B, 2A 3,2A 6, 2A
1A,2B  1B,2B  2A,2B  2B,2B 3,2B 6, 2B
1A, 3 1B, 3 2A.3 2B. 3 3,3 6,3

1A, 6 1B, 6 2A, 6 2B, 6 3,6 6, 636)

Then Ps come to BB to count the outcomes which match the given
description. Class agrees/disagrees. Ps write agreed probabilRies

Solution: (By counting relevant outcomes in the list)

a) The total score is.5 (see list)  p(score 5) :3% = é
. 20 5
b) The total score is less than 5. (gzore < 5) :£ = 9
. 18 1
c) The total score is an odd number. (Szore odd) :£ = >
. . . 12 1
d) The total score is a multiple of 3. (grore a multiple of 3) 333 = 3
. 16 4
e) The total score is greater than 4. (grore > 4) :£ = 9

>

in

40 min

: - : S hints piscussion, reasoning,
where necessary. If Ps decide to list all the possible outcomes first] T

Notes

Whole class activity

Use enlarged copy master fg
Y6 LP 59/5

agreement, praising
S,
Involve several Ps.

Ps list outcomes i&x. BKs.
too.

Or by reasoning:

For each of the 6 possible
outcomes on the first spin,
there are 6 possible outcome
on the 2nd spin,

i.e.6x 6 =36 (outcomes)

Ask Ps to simplify fractions
where possible.

(Reducing the numerator an
denominator by the same
number of times does not
change the value of the
fraction)

=

£S

© CIMT, University of Exeter



MEP: Primary Project

Week 12

Y6

Lesson Plarb9

Activity
7

Extension

PbY6a, page 59.5

Read: Dad wrote 3 different letters and addressed 3 envelopes. Th
he heard the baby crying and went to see what was the matte
While he was out of the room his little daughter, who could ng
read, put a letter into each envelope and sealed it.
What is the probability that:
a) none of the letters was in the correct envelope
b) all the letters were in the correct envelopes?

(List all the possible outcomes in your exercise book to help y
work it out.)

Discuss how listing the outcomes could be done. (e.g. Call the lettg
A, B and C and the matching envelopes a, b and ¢ and list outcome
horizontally or vertically, or draw a tree diagram.)

BB: e.g. Bb c
—Cc
Aa - Bb - Cc Aa<
Ab - Ba - Cc or Ba— Cc
Ab<
2b - ;’C - CZ Bc—Ca
c -»>Ba- C Ba— Cb
Ac — Bb - Ca Ac<
Bb—Ca

Agree that there at® possible outcomes.

Deal with one question at a time. T chooses a P to read the outcon
and Ps show probability on slates or scrap paper on command. Ps
with different responses explain reasoning on tree diagram. Class
decides who is correct.

Solution:
What is the probability that:
a) none of the letters was in the correct envelope?

2 1 [Ab - Bc - Ca
p (none correct) :6 = 3 Ac - Ba - Ch]

b) all the letters were in the correct envelope?

p (all correct) :% [Aa - Bb - Cc]

Who can think of another question to ask about the letters? e.g.

What is the probability that 'at least one' letter will be in the correct
envelope?

Notes

N Whole class activity

21, (or individual or paired trial
t first if Ps wish, monitored)

Discussion, reasoning,
agreement, (self-correction),
praising

ou

D

=

S
s T suggests this if no P does §

Ps come to BB to draw the tr
diagram, with T's help.

Ps draw it inEx.Bkstoo.

Agreement, praising

e, Responses shown in unison.

Discussion, reasoning,
agreement, praising

Ps show the relevant 'paths
on the tree digram.

Give praise for the question
and extra praise if Ps can
answer it correctly.

50.

[Aa - Bb -~ Cc
BB: p(atleast1 correct) 42 Aa - Bc - Cb
6 3 Ab - Ba - Cc
Ac - Bb - Ca]
45 min
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MEP: Primary Project

Week 12

Y6

Lesson Plan

60

Activity

Factorising 60, 235, 405 and 1060. Revision, activities, consolidati

PbY6a, page 60

Solutions:

Q.1 a) The marble taken outgseen (Equally likely as unlikely)
(Unlikely)

¢) The marble taken out is eithred or yellow,
(Equally likely as unlikely)

b) The marble taken out isd.

d) The marble taken out it yellow. (Likely)
e) The marble taken outlidack (Impossible)
f) The marble taken out isot black. (Certain)

Q.2 a) once out of 8 times start ofLesson 60)
b) i) p(xiseven) :g = % [xcan be 2, 4, 6 or 8]
. 2 1
i) px >6) == == [x can be 7 or 8]
8 4
0 . .
i) p(x > 8) :§ = 0 (impossible)
. L _4 _1 (A prime number has only
V) p(xis prime) = 8 2 [xcanbe 2,3, 5 or 7] 2 different factors, itself and
V) p(st):g:% [xcanbe 1, 2, 3, 4,5 or§]
. 8 .
vi) p (X £ 8) = 3 = 1 (certain)
Q.3 a) HHHH (4H)
HHHT, HHTH, HTHH, THHH (BH+1T)
HHTT, HTHT, THHT, THTH, TTHH, HTTH (2H + 2T
HTTT, THTT, TTHT, TTTH (AH +3T)
TTTT 4T)
16 different possible outcomes
. 1 . 4 1
b) i 4H) = — i 3H+1T) = — = =
))p()16 ) p( )164
6 3 . 4 1
1] 2ZH+2T) =— = — v 1IH+3T) = — = =
) p( ) 6 8 ) p( ) % - 2

V) p(4T) = % vi) p(3H+ 2T) = 0 (impossible!)

Notes

DN 60 =22 x3x 5

Factors: 1, 2, 3,4, 5, 60, 12,
15, 20, 30, 60

235 = 5x 47

Factors: 1, 5, 47, 235

410 = 2x 5x 41

Factors: 1, 2, 510, 41, 82,
205, 410

1060 = 2% x 5 x 53

Factors: 1, 2, 4, 5, 10, 20, 53
106, 212, 265, 530, 1060
(or set factorising as
homework at the end of
Lesson 59and review at the

o
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MEP: Primary Project

Week 12

Y6

Lesson Plar60

Activity

Q.4 Possible outcomes:

1,1; 1,2; 1,3; 1,4; 1,5, 1,6; 1,7; 1,8;
2,1, 2,2; 2,3, 2,4, 2,5 2,6; 2,7, 2,8;
3,1, 3,2; 3,3 3,4, 3,5 3,6; 3,7; 3,8;
4,1, 4,2, 4,3, 4,4, 4,5, 4,6; 4,7, 4,8
51; 5/2; 5/3; 54; 55 56, 517, 58;
6,1, 6,2; 6,3; 6,4, 6,5 6,6; 6,7, 6,8;
7,1 7,2, 7,3, 7,4, 71,5 7,6, 7,7, 7,8;
8,1, 8,2, 83, 8,4, 8,5 8,6; 87, 8,8 (64

Or by reasoning:

For each of the 8 possible outcomes on the first spin there are

8 possible outcomes on the 2nd spinx 8 = 64

a) The total score is 4 Possible outcomes: 1, 3; 2,2; 3,1
. 3
total score is 4) =—
p( ) o

T might show this calculation and ask Ps to explain it.
1stspin 2nd spin  1st 2nd 1st 2nd
p(1) andp (3) or p(2)andp(2) or p(3) andp (1)

1 1 1 1 1 1
@9 * G g " G *3%

+

1 1
64 64

|g|°° Q|+

b) The total score is 4 or less
Possible outcomes: 1,1; 1,2; 1,3; 2,1; 2,2; 3,1
6 3
total score< 4) = — = —
p( ) a2
c) The total score is 16

. 1
total score is 16) =—
p( ) ol

d) The total score is more than 4

This is the opposite (@omplement) of b).

p (total score > 4) = 1_3_ = 29
32 32

Only one possible outcome: 8, 8

Notes

To multiply a fraction by a
fraction:

e multiply the numerators to
give the numerator of the
product

* multiply the denominators
to give the denominator o
the product

ie (l x l) +... 6times
8 8

1

= — X6 =

5
64 64 32
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MEP: Primary Project Week 13
R:  Multiplication and division of fractions and decimals by natural numbers Lesson P|an
Y 6 C: Calculating fractional parts of a number or quantity
E: Problems 6 1
Activity Notes
1 Factorisation Individual work, monitored

Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factors. T sets a time limit of 6 minutes. BB: 61, 236, 411, 1061
Review with whole class. Ps come to BB or dictate to T, explaining|  calculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and Correme%easoning agreement, self-
Elicit that: correction, praising
e 61 is a prime number Factors: 1, 61 e.g.

(as not exactly divisible by 2, 3,5, 7and4111 > 61)

) 236| 2

e 236 = 2x 2 x 59 =2° x 59 118/ 2

Factors: 1, 2, 4, 59, 118, 236 59| 59

- . 1 411 3

e 411 = 3x 137 Factors: 1, 3, 137, 411 137 137
e 1061 is a prime number Factors: 1, 1061 1

(as not exactly divisible by 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31

and 372 > 1061)

8 min
2 Revision of multiplication

a) Let's see how good you are at mulitplication! Ps come to BB to

products or dictate what T should write, explaining reasoning in
detail. Class points out errors. What sign should we write in the
circles? (=) Ps check that the quotients are equal to the produc

Ps come to BB to continue the pattern for 2 or 3 more multiplica
BB:

i) 64 x 4 = (256)
64 x 2 = (128) (pg write missing signs.)
64 x 1 = (64) i
1
64 > = (32) S 642
64x L = (16) @ 644
4
6ax L = (8) S 648
8
64 x = = (a) © 64+16
16
etc.
i) 43 x 100 = (4300)
43 x 10 = (430)
43x 1 = (43)
43x 0.1 = (4.3) @ 43+10
43%001 = (043) (D 43+ 100
43 x 0.001 = (0.043) @ 43 + 1000

etc.

writd/hole class activity
Written on BB or SB or OHT
Involve as many Ps as

ts. possible.

10Nt a good pace

Reasoning, agreement,
praising

Discuss how the products
change and compare with thg
reverse operation, division.
Elicit that:

* if the multiplier is reduced
by 1 half (1 tenth), the
product is also reduced by
1 half (1 tenth)

. multiplying by% is the
same as dividing by

e multiplying by 0.1, is the
same as dividing by 10
multiplying by 0.01, is the
same as dividing by 100

multiplying by 0.001, is the
same as dividing by 1000.

D
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MEP: Primary Project

Week 13

Y6

Lesson Plarbl

Activity
2

(Continued)

b)

c)

What does 5« % mean? Let's think of different ways to explain

Ps come to BB to draw diagrams and explain reasoning. Who a
Who can think of another way to explain it? T shows any not
suggested by Ps and asks Ps what they think of it.

BB: e.g.
i) 5 x E = E+E+E+E+E = E = 3%

3 3 3 3 3 3 3 3
"B BD-BBBD
i 5 jumps

_Il\ T IO\\2I \l\ T T \2I 1 \A=
3 13 25@
iv)
2 2
5 x 3 could also bethoughtofagofS
N —
5
T explains by reasoning:
If §of5is 5,
3
then lof5is 5+3:§
3 3
and Eof5is 5+ 3 x 2 :§><2:E :3E
3 3 3 3

How would you do these multiplications? Ps come to BB to sho
calculation and explain reasoning. Class agrees/disagrees.

) Tx=2 [x3=3.7-2_5h
4 4 4 4 4
b _ b axb. (abandcareintegers
) axE-? [axE_T] andc # 0)
i) Lota=? percxb=2xp=dXP
c c c

Who can tell me the rules for multiplying an integer by a fraction

* Multiply the integer by the numerator, then divide the product

the denominator, or

» divide the integer by the denominator then multiply the quotient

by the numerator.

Notes

it. Whole class discussion
greégyolve several Ps.

At a good pace

Accept any good idea.

Reasoning, agreement,
praising

Point out/elicit that this long
explanation can be summaris

2

BB: 5x — :EofS
3 3

W

Elicit that: a x E = 9 ofa
c c

? Trepeats in a clearer way if
by necessary.

Praising only

by the operations highlighted.

18 min
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MEP: Primary Project

Week 13

Y6

Lesson Plarbl

Notes

Individual work, monitored,
helped

ss Copy master or OHP

msDifferentiation by time limit
Discussion, agreement, self-
correction, praising

Feedback for T

2.
3

Praise all positive contributior

2
T might show:6x 4

Activity
3 PbY6a, page 61
Q.1 Read:Calculate the products.
Set a time limit of 3 minutes. Ps write product®bs
Review with whole class. Ps come to BB or dictate to T. Cla
agrees/disagrees. If problems or disagreement, draw diagra
on BB or use models (e.g. multilink cubes). Mistakes
discussed and corrected.
Solution:
a) 9x 2 =18 b) 6x 3 =18 c) Ifaxb =c then
9x1=9 6x1=6 ax 2 -8
2 2
9)(1:41 6)(&:2 axE:E
2 2 3 3 3
9)(}:21 6)(3:4_ axE:E
4 4 3 4 4
9)(1:1& 6)(1:1_ axE:E
8 8 6 5 5
Show interim steps if necessary. e.gx% = % =4
What do you notice? Ps point out relationships and how the
products are changing.
24 min
4 PbY6a, page 61
Q.2 Read:Calculate the products.
Set a time limit of 3 minutes. Ps write product®bs
Review with whole class. Ps come to BB or dictate to T. Class
agrees/disagrees. If problems or disagreement, check with
reverse operation, division. Mistakes discussed/corrected.
Solution:
a) 25x 100 =2500 b) 7x2 =14 <c) 41x 0.3 =12.3
25 x 10 =250 7x02 =14 15x 0.3 =45
25x 1 =25 7% 0.6 =4.2 10x 0.3 =3
25x 0.1 =25 7% 0.1 =0.7 5x 0.3 =1.5
25 x 0.01 =0.25 7x0.05 =035 0x0.3 =0
25 x 0.001 =0.025
Extension Who can explain what 2% 0.01 means?

(e.g. Adding 0.01 to itself 25 times, ?cl)PoOf 25)

Who can explain what & 0.3 means?
(e.g. 0.3+0.3+0.3+0.3+0.3,

oriof5:5+10><3:i><3—15
10 10

=— =15
10

Individual work, monitored,
helped

Written on BB or use enlarge
copy master or OHP

Differentiation by time limit
Discussion, agreement, self-
correction, praising

Feedback for T

Ps point out relationships an
how the products change.

Whole class discussion

Ps make suggestions and clg
agree/disagrees.

If no P has an idea, T shows
one of those opposite and ag
class if it is correct.

Praising only

Written on BB or use enlarged

)

1SS

30 min
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MEP: Primary Project

Week 13

Y6

Lesson Plarbl

Activity
5 PbY6a, page 61
Q.3 Read:Calculate the quotients.

Set a time limit. Ps calculate mentally and write quotierf&bm
Review with whole class. Ps come to BB or dictate to T, explai
reasoning. Class agrees/disagrees. If problems or disagreemé
check with reverse operation, multiplication.
Solution:
a)ﬂ—4:l, ﬂ—Z:E' ﬂ—l:ﬂ

5 5 5 5 5 5
b)E—l:E, E—Z:E, 2—422

9 9 9 18 9 36
C) E+5:§+5:l; 1Z+2:§+2:§;

3 3 3 3 3 6

2% +2 = 1% (Divide the integer first, then the numerator)
d) 08+4 =0.2; 24+4 =0.6; 16.8+ 8 =2.1;

0.8+ 40 =0.02
Elicit the rule or law for dividing a fraction by an integer.
‘To divide a fraction by an integer:
e divide the numerator if it is a multiple of the integer, or
e multiply the denominator by the integer.’

35 min
6 PbY6a, page 61

Q.4

ningPifferentiation by time limit
2nt, Discussion, agreement, self-

Notes

Individual work, monitored,
helped

Written on BB or SB or OHT

correction, praising
Feedback for T

Ps point out relationships an
connections that they have
noticed e.g.

a) each divisor igalf of the
previous divisor, so the
guotient istwice the
previous quotient,

d) 4th divisor is 10 times the
first divisor, so the 4th
quotient is 1 tenth of the
first quotient,

etc.

Ps explain in their own words.

T repeats more clearly if
necessary.

Praising only

Read: Calculate in your exercise book.

Set a time limit. Ps write the whole operation and underline the Differentiation by time limit

result. Remind Ps to write the unit of measure too.

Review with whole class. Ps could show results on scrap pap
or slates on command. Ps answering correctly explain

reasoning at BB to Ps who were wrong. Who agrees? Who did correction, praising

it another way? Mistakes discussed and corrected.
Solution:

240 kg- 4 =60 kg

a) i) %of 240 kg

1
|03
o

i) 240kg x % kg

b) i) %of240kg 240 kg 6 = 40 kg

i) 240 kg Xé 40 kg

o) ) %0f240kg = 240kg 4 x 3 = 60 kgx 3 = 180 kg

60
i) 240kg x > :mx:gkg = 180 kg
4 /11
60 3
or 240 kg x = = 180 kg
A

Individual work, monitored

Responses shown in unison

Reasoning, agreement, self-

Extra praise if Ps realised thg
in each case, i) = ii)

Extra praise if Ps show
reduction of numerator and

denominator by cancellation|.

If not, T shows it.

At
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MEP: Primary Project

Week 13

Y6

Lesson Plarbl

Activity Notes
6 (Continued)
d) i) gof240kg = 240 kg- 6 x 5 = 40 kgx 5 = 200 kg
40 40 5
i 240kgx§:”240)<5kg:u)kg or/22f0kgx76:200kg
6 61 1
e) i) %of240kg = 240 kg- 4 x 9 = 60 kgx 9 =540 kg
60
; 9 _ 240x9 60
i) 240kgx = = kg =540 kg or2¢0kgxg:540kg
4 A1 A1
f) i) 0.40f240kg = 240kg 10 x 4 = 24kgx 4 =96kg | (as 0.4 :i)
10
i) 240kg x 0.4 = 96.0 kg =96 kg
(or = 24 kgx 4 = 96 kg)
40 min
7 PbY6a, page 61

Q.5

Deal with one question at a time. Ps read question themselves
write a plan, calculate and check the result, then write the answe

in a sentence ikx. Bks

Ps show results on scrp paper or slates on command. P with
correct answer explains reasoning on BB. Who did the samg?

Who did it a different way? etc. Mistakes discussed/corrected.

T asks a P to say the answer in a sentence.
Solution:

a) In a certain year, 1 kg of sugar beet contain5%dkg of sugar

on average.

How much sugar was in 1200 kg of sugar beet that year?

9 2200 x 9

Plan: 1200x — = ———
50 /50

or 5—90 of 1200 kg = 1200 kg- 50 x 9

24 kg
= 120 kg+ 5x 9 =216 kg

Answer: There were 216 kg of sugar in 1200 kg of sugar beet18 hundredths -

b) What is 3 sevenths of 5 and 3 fifths kilometres?

Plan:Eof5§km:5§km+7><3:§km+7><3
7 5 5 5
:ﬂkmx:%:Ekm:ZEkm
5 5 5
800
or 55 kmx 2 = 5600 mx > = 299%3 1~ o400m
5 7 7 /Tl

Answer: 3 sevenths of 5 and 3 fifths kilometres is 2 and
2 fifths kilometres.

45 min

. . ... _picture of sugar beet and gives
Review with whole class. T chooses a P to read out the que ’t'orﬁ’lformation about where it is

Individual work, monitored,
’rr1elped
If possible, T has a sample of

grown and how sugar is
extracted (or Ps could find out
information for homewaork).

Responses shown in unison.

Reasoning, agreement,
self-correction, praising

Accept any valid method of
solution.

S _ 18 0.18
50 100

1200 x 0.18 = 12x 18
= 180 + 36 =216 (kg)

or 1 hundredth- 12 kg
12 x 18

= 216 (kg)

= 5E = 5.6 (km)
10

- 56km+7 = 0.8km

- 0.8kmx 3 =2.4 km

Accept the answer in any
correct form.
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MEP: Primary Project

Week 13

R:  Calculation Lesson Plan
Y6 C: Fractional parts of numbers and quantities. 62
E: Recognise and understand reciprocal values
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factors. T sets a time limit of 5 minutes. BB: 62. 237. 412. 1062
Review with whole class. Ps come to BB or dictate to T, explaining Calculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and correcte easoning, agreement, self-
Elicit that: correction, praising
e 62 = 2x31 Factors: 1, 2, 31, 62 e.g.
e 237 = 3x 79 Factors: 1, 3, 79, 237 2% :739
« 412 = 2x 2 x 103 = 2% x 103 1 16|
Factors: 1, 2, 4, 103, 206, 412 412 531] 3
206
. 1062 = 2x 3x 3 x 59 = 2x 3 x 59 103 108 ool o
Factors: 1, 2, 3, 6, 9, 18, 59, 118, 177, 354, 531, 1062 1 1
7 min
2 Calculations with fractions

a)

b)

Let's do these calculations in different ways. Ps come to BB or
dictate what T should write. Class agrees/disagrees. Who can
of another way to do it? If no P does so, T shows one and ask ¢
it is correct. Ps say which method they prefer and why. Agree t
cancelling where possible is simpler.

BB: e.g. 1
. 16 _16x5 _ 80 _ 16 1 16 x5 _ 16
i) — x5 = = — = — =5= or = —
15 15 5 3 3 155 3
i) 8 x 328 = p448X B _ 5, B2 2312
24 243 3 3
or =24 23 :24+§:24+—:31—
24 + 8 3
14 14+7 2 214 2
i)y —+7=—— = — or = —
23 23 23 23 X/Tl 23
|v)5§—4—4§+4:1+——4:1+5 :i
3 3 3x4 12
o~ L, W 1w _ 5
3 3x4 12 12
Which number can be written instead of the letters so that the

equation is true?

Ps come to BB or dictate what T should write. Class checks res

by substituting the number for the letter in the equation.
BB: e.g.

Whole class activity

hink Writes operations on BB or
lasSB or OHT as required

nat At a good pace

Discussion, reasoning,
agreement, praising

16 16 16
or — x5 = =—
15 15+5 3
72 + 23 95

or 8 x =
24 24 + 8

= % = 313

3 3

Accept any valid method,
including trial and error, but
ult also elicit (or show and ask if
they are correct) the logical
solutions too.

or
) 2x2=38
7

ax2 =5 K7)
a=28 (+2)

) 2x2=38 iy Dxg=2
7 a 3
a 15 20 5 15
— =8+2 =4 — = — +4 == = —
7 @ 3 3 @
a=4x7 =28 a=9
Check:§ x2 =4x2 =80 Check:E X4:@:§D
7 9 9 3
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MEP: Primary Project

Week 13

Y6

Lesson Plar62

(+3)

(x 32)

Activity
2 (Continued) e.g.
iii)ixb:i iv) ——c:§
64 8 8
3 xp =2 3 _3
32 8 4xc 8
3xb—§—£ 4 xc=18
32 8 32
3xb=12 c=8+4=2
b=12+3 =
Check:EX4:£—§D Check3—2— 3 :§D
16 8 4% 2 8
V)9+12:£ V|) E+3:1
5 10 e 4
d _38 3_1_35
5x12 10 e 4 20
123_1_8 e:_o
60 10 60
d =18
Checkl——lzzgziD CheckE—L’::i:lD
5 60 10 2 20 4
20 min
3 PbY6a, page 62

Q.1 Read: Solve the problem in your exercise book in the 3 ways
shown below.

An express train is travelling at a steady speed of
105 km per hour. How far does it travel in:

i) % of an hour ii) 1% hours?

Set a time limit or deal with one method at a time.

Review with whole class. Ps come to BB to explain their
reasoning. Class agrees/disagrees. Mistakes discussed anc
corrected. Which method did you like best? Why?

Solution:
a) Using proportion:
) %)hour . 105km=5 = 21 km
4
5 hour - 21kmx 4 =84 km
IR , 1
i) = hour - 105km+ 4 = 26= km
4 4
Zhour - 261 kmx 7 = 182km+zkm
4 4 4

= 183 km
4

Individual work, monitored,
helped

Reasoning, agreement, self-
correction, praising

Discuss the pros and cons of
the different methods.

What other method could we
have used?

Drawing diagrams e.g.

1)

105 km
"t

— 21 km

agld gl alo

—+—+—+— 84 km

4 105 km
2 —+—+—+—
1 1
Zl—i ZGka
I+
4 3

183‘—1 km
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MEP: Primary Project

Week 13

Y6

Lesson Plar62

Notes

or ¢)
. 3
i) 105 km x 12

105 km % km

105 km + 7% km

= 183§ km
_ 4

Individual work, monitored
(helped)

10 Reasoning, agreement,

self-correction, praising
Show on diagrams too. e.qg.

a) =+ 18m

NN

-
72 km

Feedback for T

Activity
3 (Continued)
b) Using 2 operations in one line
i) 1065km=+5x4 = 21kmx 4 =84km
i) 105 km + 4 x 3 = 26.25 kmx 3 =183.75 km
¢) Using a single multiplication
21
i) 105 km x % = 84km (or 105 kmx 0.8 = 84 km)
1
(or 105 kmx 1.75
if) 105 km x - km = 183§ km = 183.75 km)
4 4 4 E—
Answer: The train travels 84 km in 4 fifths of an hour and 183 and
3 quarter km in 1 and 3 quarter hours.
25 min
4 PbY6a, page 62
Q.2 Read: What is the whole quantity if:
a) 1 quarter of itis 18 m b) 1 fifth of it is 253 litres
¢) 0.1 of itis 31 km d) 0.01 of itis 27.6 kg?
Calculate like this in your exercise book.
a) If 1 is 18 m, then‘l is ..., m.
4 4
Set a time limit or deal with one at a time.
Review with whole class. Ps could show results on scrap paper Responses shown in unison.
or slates on command. Ps answering correctly explain at BB
Ps who were wrong. Mistakes discussed and corrected.
Solution:
1. 4 .
a) Ilesl8m,thenz is 18mx 4 =72m
1. . 5 . . .
b) If G is 253 litres, theng is 253 litresx 5 = 1265 litres
c) If0.1is 31 km, then the whole is 31 k10 =310 km
d) 1f0.01 is 27.6 kg, then the whole is 27.6 XdLOO =276 kg
30 min
5 PbY6a, page 62

a) Read:Three quarters of my money is £660.
How much money do | have?

T has BB already prepared with the method of solution
example given ifPbs Ps come to BB to fill in the missing

Q.3

amounts, explaining reasoning by referring to the diagrams.

Class points out any erorrs or missed parts of explanation.
After agreement, Ps write missing amountPlistoo.

BB: If % . £660 % £660
1 1 £220
then 2" £660+ 3 = £220 g —
4 4
and — - £220x4 =£880 7
4 2

Whole class activity to start

Written/drawn on BB or SB
or OHT

Discussion, reasoning,
agreement, praising

Who could write a plan for th
solution on one line?

BB: £660+ 3 x 4

Who could write the plan as
a single operation?

BB: £660 x %

9]
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MEP: Primary Project

Week 13

Y6

Lesson Plar62

Activity
5

(Continued)

T: Thewhole quantity is 4 thirds of 3 quarters of the quantity.
We say that 4 thirds is thieciprocal value of 3 quarters, ang

3 quarters is theeciprocal value of 4 thirds.

Set the remaining questions as individual work under a time limit.
Deal with one at a time if necessary. Ps copy the method of soll

for part a) but can draw different diagrams if they wish.

Review with whole class. Ps read out the questions and Ps show
solutions on scrap paper or slates on command. Ps with correct
answers come to BB to write their solutions and draw diagrams,
explaining reasoning. Class agrees/disagrees. Mistakes discus
and corrected. T chooses a P to say the answer in a sentence.

After each solution, ask Ps to write a plan in one line and a shor
plan using one operation. Elicit the relevant reciprocal fractions.

Solutions:

b) How much does 1 metre of material cost if 4 fifths of a metre

costs £6.407

If 4 . £6.40 4 £6.40
5 T ——
1 . 1
then s - £6.40+ 4 = £1.60 £ i £1.60
5 5 I Il Il Il Il
and — - £1.60x5 =£8 5 —
5 ?

Answer: One metre of material costs £8.

c) Abarrel is filled to 0.7 of its capacity with 56 litres of water.

How much water could the barrel hold when it is full?

P L
10

then i .
10

and E
10

d) How much does 1 kg of apples cost if 2 and a quarter kg cos

56 litres

56 -7 =

0.7
8 (litres)

0.1

~ 8x 10 =80 (litres) 8lires

Answer: The barrel holds 80 litres of water when it is full.

£1.53?
9 £1.53
If Z kg - £1.53 9
4 g 4kg T T T T T T T
1
then % . £153+9 = £0.17 3 K9 H £017
4 2 kg
and 7" £0.17x 4 = £0.68 2 "9

Answer: One kilogram of apples costs 68 p.

37 min

itiomelped

sedcorrection, praising

er

reciprocal values
Individual work, monitored,

Differentiation by time limit
Responses shown in unison.

Reasoning, agreement, self-

BB:
Plan. £6.40+ 4 x 5

or £6.40 x E
4

X

[Reciprocals: 1]

[GIFES
NG|

Plan: 56 litres+ 7 x 10

or 56 litresx E

7

[Reciprocals:l X 10 = 1]
10 7

Plan: £1.53+ 9 x 4
or £1.53x% ﬂ
9

[Reciprocals:% X 4 1]

©
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MEP: Primary Project

Week 13

Y6

Lesson Plar62

Activity
6

PbY56, page 62

Q.4 Read:Calculate the length of thedjacent sidethen the
perimeterand theareaof the shape.

Deal with one question at a time. Ps draw diagrams, write
plans and do calculations ifx. Bks Set a time limit.

Review with whole class. Ps come to BB to draw rough

sketches and write solutions, explaining reasoning. Who
agrees? Who did it another way? etc. Mistakes discussed &
corrected.

Solutions:

a) The length of a rectangle is 48 mm and its adjacent side i
5 sixths as long.

b=48mm+6x5=8mmx5 =40 mm
8 5
(or b = 48 mmx = = 40 mm)
6

P =
A

2x (48mm+40mm) = Z 88 mm =176 mm
48 mmx 40 mm =1920 mni

b) One side of a rectangle is 7.2 cm, which is 3 fifths of the
length of its adjacent side.

b=72cm+3x5=24cmx 5 =12cm

2% 5
orb=72cmx — = 12cm
( 3 )

2x (7.2cm +12cm) = % 19.2cm =38.4 cm
7.2cmx 12 cm =86.4 cmi

P
A =

c) One side of a rectangle is 25 m, which is 1.2 times the
length of its adjacent side.

o

b=25m=+12x 10 = 250 m= 12 = 201—2m = 20§m
(orb:25me :25mx§ :%m = 20§m)
12 6 6 6
5 5
P=2x(25m +206m) = 2x 456m
= 90m+§m = 913m
A=25mx 20— m = 25 mx %Sm
= —3125 m? = 520§ m?
6 6
45 min

Notes

Individual work, monitored,
helped, or c) done with the
whole class

Discussion, reasoning,
agreement, self-correction,
praising

ind Accept any valid method of

solution. Extra praise if Ps
calculated with fractions
correctly.

BB:
-5
b = 6 of a
a = 48 mm
3 _
Eofb- 7.2cm
a=7.2cm

or b+5x3 =72
b+5=72+3=24
b=24x5 =12 (cm)

1.2 ofb= 25m

a=25m

or b+10 x 12 =25m
b+ 10 = 25m=+ 12
b =25m+ 12 x 10

5

= 20-m
6

R O1O| X
NOIN|NIN
gljoio|o1io

w
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MEP: Primary Project Week 13
R:  Calculations. Lesson Plan
Y 6 C: Calculating a part of a whole and the whole from a part 63
E: Word problems. Identify and use appropriate operations
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factors. T sets a time limit of 4 minutes. BB: 63, 238, 413, 1063
Review with whole class. Ps come to BB or dictate to T, explaining|  Calculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and Co”eCte‘azeasoning agreement, self-
Elicit that: correction, praising
e 63 = 7x9 Factors: 1, 7, 9, 63 e.g.
e 238 = 2x 7 x 17 Factors: 1, 2, 7, 14, 17, 34, 119, 238 238 2
« 413 = 7x 59 Factors: 1, 7, 59, 513 119| 7 4131 7
) ) 17| 17 59| 59
e 1063 is a prime number 1 1
(Not exactly divisible by 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
and37? > 1063)
6 min
2 Multiplying and dividing by fractions

a) i) What does 44 %actually mean?

Ps come to BB or dictate what T should wri@ass points out
errors.

BB: e.g. +§+... f44 =

+§ or § 33
4 4

Alw

(44 terms)

if) How can we do this multiplication? Who agrees? Who can d
it a different way? Ps come to BB or dictate to T, explaining

reasoning.
BB: e.g. 13x f_Bx7 81 22§
4 4 4 4
or 13><Z:13+4x7:E 7_9_1_22§
4 4
3
or 13 x 1Z = 13x 1.75 = 22.75

iii) What does 120x g mean? Ps come to BB or dictate to T.

24
BB: E+§+...+E or Eof120 orm = 24x a
(120terms)5 S 1
e How would we write this calculation?
BB: 120 x E - 120xa o 1o0x E = 120+ b x a
» How would we write this calculation? Elicit that:
BB: ¢ x a_ctxa =c+hxa = L(ifpossible)
b b b+c

b) Let's do these divisions. Ps come to BB or dictate to T.

£+2:4;2:§ ||) £+3: 4 :4
9 9 9 9 9x3

BB: i)
27

Whole class activity

T writes each multiplication
on BB as question is asked.

Reasoning, agreement,
praising

Agree that:
44 x E = E x 44
4 4

Reasoning, agreement,
praising

Accept any valid method.

T asks 2 or 3 Ps which
method they prefer and why

1,7 5
BB: xi1i3
5:2 5
1i7/5 0
212,75

T points out or elicits that, b
andc are integers and # 0.

i.e. whereb is a multiple ofc

Loa a+c a
i) —+c = =
b b bxc
(if possible)
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MEP: Primary Project

Week 13

Y6

Lesson Plar63

=

Activity Notes
2 (Continued) Elicit that when:
Let's put into words the rules for multiplying and dividing fractions by amultiplying the fraction
positve integer. Ps say the rule in their own words. T repeats morg increases in value: i.either
clearly if necessary. number of parts increases, or
+ Tomultiply a fraction by an integer, multiply the numerator by the ~ size of the parts increases;
integer or, if possible, divide the denominator by the integer. whendividing, the fraction
» Todivide a fraction by an integer, multiply the denominator by the _decrgase? in valge: l.e. eithe
integer or, if possible, divide the numerator by the integer. nUMDEr o parts decreases, ¢
size of parts decreases.
13 min
8 PbY6a, page 63 ) ) ) Individual work, monitored,
Q.1 Read:Do the calculations in your exercise book. (helped)
Deal with one part (a, b, c, d) at a time. Set a short time limitt  \nyitten on BB or SB or OHT
Review with whole class. Ps come to BB or dictate to T, Discussion, reasoning,
explaining reasoning. Class agrees.disagrees. Mistakes agreement, self-correction,
discussed and corrected. praising
Solution:
a) i) 15 mx S_® -ty Extra praise if Ps realised that
4 4 4 i) = ii), so there is no need
. 3 3 to do the 2nd calculation!
ii) ZoflSm =15m+ 4x%x 3 = SZmXB
= (9+g)m = 111m
4 4
b) i) 3liresx 12 = (3+)litres = (3+2) litres
6 6 2
= 3+ 21) litres = 51 litres
2 2
. .5 . L 1.
ii) 16 of 3litres = 3litres+ 6 x 11 = 3 litre x11
= 5l litres
2
Erratum ; :
¢) Do each multiplication as if both factors were whole numbersF>S estimate mentally firse.g.
In Pbs' first, then write the decimal point in the correct place inthe 1) E 0.8x 5 = 4.0
iﬂglﬁé %e product. i) E: 0.3x40 = 12.0
o) (i) i) 5x0.75 i) 37x 0.285 iii) 16x 23.8 iy E: 20 x20 = 400
0,75 0,285 23,8 then write each calculation as|a
xi5 x 37 x1 6 multiplication of integers
3,7 5 1995 1428 vertically inEx. Bksthen
3 2 8550 5380 write the decimal points in
('0" written in 1 the correct places (and zero |n
, 005 45 3/8 0u»8 :
units column) 1 1 1 the units column where

Elicit that when a decimal is multiplied by an integer, the
product has the same number of decimal digits as the
original decimal. (The integer has no decimal digits.)

d) i) E+3:£ ii) 10£+6:ﬁ+6:g:1£
5 15 5 5 5 5
i) 23.8+5 =4.76
20 min

required).

Ps show details on BB and
explain reasoning with
place-value detail, then chec
final product against estimate.

Feedback for T

N
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MEP: Primary Project

Week 13

Y6

Lesson Plar63

Activity
4

PbY6a page 63
Deal with one part at a time. Set a time limit. Ps read question

Q.2

themselves and do necessary calculatioixirBks or on
scrap paper.

Review with whole class. Ps show answer on scrap paper o
slates on command. (S or M; Y or N) Ps with different
responses explain reasoning on BB. Class decides which
answer is correct. Incorrect plan is written again correctly.

Solution:s

a) Sally and Mandy calculated 4 fifths of 345 plums in
different ways.

Sally's plan: 345+ 4 x 5 Mandy's plan: 345 x 0.8
Who was correct? Who was wrong? Write the incorrect
plan again correctly. (M correct)

S: 345+ 4 x5 [0 shouldbe 345 5x 4 (= 276)

4 8

M: 345x 0.8 [ (asg = — = 0.8)

b) Henry tried the same calculation but he wrote this plan.
Was he correct?(Yes)

69
H: %ng 0 [= (70-1)x 4 = 280 -4 =276]
1

¢) Ronny tried it too and wrote another plan. Was he corréwf?
345x 4+ 5[ (= 1380+ 5 =276)
24 min

Notes

Individual work, monitored,

Responses shown in unison.
Reasoning, agreement, self-
correcting, praising

Agree that 4 fifths of 345 plum
is 276 plums

7]

Sally calculated quarters of
345 plums.

PbY6a. page 63

Q.3

Read:Write a plan, estimate, calculate, check your result and
write the answer in a sentence.

Tell class that a Linden Tree is what we call a Lime Tree.

(If possible, T has a real branch with leaves and blossom to
show to class, otherwise pictures will sufficdgll class that
the blossom of a lime tree has a pleasant fragrance; in
countries such as Germany and Hungary, people gather the
blossom, hang it up to dry, then use it to perfume their homes.

Why do you think the mass of the blossom decreases when it is

dried? (The water in it evaporates.)
Set a time limit. Ps read question themselves and sofwe BKs.

Review with whole class. T chooses a P to read each questipn

and Ps show results on scrap paper or slates on command.
P answering correctly explains at BB to Ps who were wrong.

Who agrees? Who did it a different way? Mistakes discussed Praising

and corrected.
T chooses a P to say the answer in a sentence.

Individual work, monitored,
(helped)

Initial whole class introduction
to set the scene. Ps (T) might
know if there is a lime tree
nearby. (T might have dried
blossom for Ps to smell.)

Responses shown in unison.

Discussion, reasoning,
agreement, self-correction,
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MEP: Primary Project

Week 13

Y6

Lesson Plar63

Activity
5

(Continued)

Solution:

When the blossom of a Linden Tree is dried, it loses
74 hundredths of its mass.

a) How much dried blossom can you get from 325 kg of fres
blossom?

Plan: 325 —% of 325 = 325 -325 100 x 74

= 325-3.2% 74
= 325-240.5 84.5 (kg)

or Mass left: 1 —— =

2 f325kg = 325 kg 100 x 26
100

3.25 kgx 26 =84.5kg

Answer: You can get 84.5 kg of dried blossom from 325 k
of fresh blossom.

b) How much fresh blossom is needed to produce 390 kg of
dried blossom?
26

—_— -

a1

Plan: 390 kg

1 —_

=

)

10
100
100

—

- 390kg+ 26 = 15Kkg

RiRNW

w wlowo|r

O|loio

15 kg x 100 = 1500 kg

Notes

Accept any valid method of
solution which gives the
correct answer.

c: 3.25
x 74
1300
22750

24050
1

c: 3.25
x 26
1950
6500
8 4.5 0
1

or on one line:

390 kg+ 26 x 100
= 15kg x 100

= 1500 kg

100

Answer: 1500 kg of fresh blossom is needed to produce
390 kg of dried blossom.

30 min

PbY6a, page 63

or 390 kgx —
26

;% 50
= 390 kgx > = 1500 kg
13,

Read: Alice and Ben are discussing a problem about which is
the better buy.

One shop reduces the original price of an item costing

£100 by 0.3. Another shop cuts 2 tenths off the origin
price of £100 then cuts 0.1 off the reduced price.

Alice thinks that the first shop has the better offer. Be
thinks that they are the same.

Who do you agree with? Why? Write a sentence in
your exercise book.

Set a time limit of 3 minutes. Ps do calculations if necessary
and write answer iEx. Bks

Review with whole class. If you agree with Alice, stand up . .|.

now! T chooses Ps standing and Ps sitting to explain their
reasoning. Class decides on the correct answer. Mistakes cor

Individual work, monitored

Reasoning, agreeement, se
recte@rrection, praising

Responses shown in unison,
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MEP: Primary Project

Week 13

Y6

Lesson Plar63

Activity
6

(Continued)
Solution: e.g.

1st shop

Reduction: £109 0.3 = £30
Final price: £100 - £30 £70

2nd shop 1st reduction% of £100 = £20

Answer:

New price: £100—-£20 = £80

2nd reduction: £8x 0.1 = £8

Final price: £80—£8 £72

Alice is right, because a reduction of 3 tenths of

£100 is more than a reduction of 2 tenths of £100
and 1 tenth of £80.

35 min

Notes

Accept any valid reasoning.

PbY6a, page 63
Read: Solve these problems in your exercise book.
Set a time limit or deal with one at a time.

Q.5

Review with whole class. T chooses a P to read each quesio
Ps show answers on scrap paper or slates on command. Ps

answering correctly explain reasoning at BB to Ps who were

wrong. Class agrees/disagrees. Mistakes discussed and co

Solution:

a) The original price of an item was reduced by 0.14 and it n

b)

costs £192. What was its original price?
86

Plan: 0.86 =— - £192
100
1 .
— - £192+ 86 = £2
100
100 - £2x 100 =£200
100

Answer: The original price was £200.

A shop reduced the £60 price of a pair of shoes by 1 fifth,
then later increased the reduced price by 1 quarter.

How much do the shoes cost now?

Reduction: %ofEGO £12;

New price: £60 — £12

£48

Increase:% of £48 = £12
Final price: £48 + £12 = £60
Answer: The shoes now cost £60, the original price.

40 min

Individual work, monitored,
(helped)

n and
Responses shown in unison.

Reasoning agreement,
rrecdedi-correction, praising

ow

BB: 1-0.14 = 0.86 _il
100

or
BB:

YT T T T T )60
[T T T T 14ofe60
T 1] e

5
LI [ [T [ [Zzof£48
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MEP: Primary Project

Week 13

Y6 Lesson Plar63
Activity Notes
8 PbY6a, page 63, Q.6 Whole class activity
Read: The length of a room is 9 m. Its width is 2 thirds of its length|  (or individual work if Ps wish
and 1.5 of its height. reviewed with whole class)
Calculate: a) its width and height Involve several Ps.
b) its surface area At d
c) its capacity. a good pace.
Let's draw a diagram and write on the diagram what we know. g'?ggfns;?’ rizii?:mg,
Ps come to BB to draw a cuboid and label the edges. Class helps 9 P 9
and corrects where necessary. BB:
Other Ps come to BB to write and explain calculations for the vaJues ‘
asked for in the questions. Class agrees/disagrees or suggests a betjgr 1-5i h=w
way to calculate. After agreement on the dimensions, Ps complete L (h=4m)
:]e| dl'agram before doing parts b) and c). W= %of 9m
olution: e.g. = om (= 6m)
a) Width: %ofgm:9m+3><2:3m><2:6_m
Height: 1.5 times :g - 6m or on one line:
1 h =6m+3x2
2 6m=3=2m orh=6m=+15
2 L omx2-=4m =12m-3 =4m
The width of the room is 6 metres and its height is 4 metres.
Erratum b) Surfacearea: X (9x 6 + 6x 4 + 9x 4)n? Floor and ceiling: 9 nx 6 m
In Pbs c) = 2 x (54 +24+36) th 2 small walls: 6 mx 4 m
should be b = 2x 114
2 large walls: 9 mx 4 m
and d) _
=228 nt
should be ¢
c) Capacity: lengthxwidth x heigh = 9mx 6 mx 4 m
) g 9 - 54x 4 () Elicit that the capacity of a
- room is the volume of the
=216 nt space inside it.
45 min
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MEP: Primary Project

Week 13
R: Calculation
. . . Lesson Plan
Y6 C: Multiplying by fractions and by decimals
E: Problems 64
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factors. T sets a time limit of 6 minutes. BB: 64. 239. 414. 1064
Review with whole class. Ps come to BB or dictate to T, explaining|  cgjculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and correcte .
o i easoning, agreement, self-
Elicit that: correction, praising
e B4 =2x2x2x2x2x2=2% (=8= 43 ed. 64 414| 2
Factors: 1, 2, 4, 8, 16, 32, 64 207 3
69| 3
e 239 s a prime number Factors: 1, 239 \ 23| 23
(Not exactly divisible by 2, 3, 5, 7, 11, 13, and477 > 239) @ /4\ /4\ 1
e 414 = 2x3x3x23= 2x 32 x 23 @@ @@ 1064 2
Factors: 1, 2, 3, 6, 9, 18, 23, 46, 69, 138, 207, 414 ggé g
e 1064 2x2x2x7x19 =23 x 7x 19 133 7
Factors: 1,2, 4,7, 8, 14, 19, 28, 38, 56, 76, 133, 152, 266, 532, 1064 19] 19
L ) 1
8 min
2 Multiplication

Let's calculate the products and look at how they change.

Ps come to BB to write products and missing items, or dictate what|T
should write. Class points out errors. Ps tell class what they notice
about relationships and connections.

BB:
B [If multiplier is divided by 10,
a) 7.6 100 = product is also divided by 10.]
7.6 x 10 = [Multiplying by 0.1 (0.01) has the
76x 1 = same effect as dividing by 10 (100) |
7.6 x = 076 = 7.6+
7.6 x = 0.076 = 7.6
b) 0.5x 4 = [The result of multiplying 0.5 by 0.25 has
_ the same digits in the same order as the
05x2 = result of multiplying 5 by 25, but each digit
05x1 = is (1 + 2 =3) decimal places to the right.]
0.5 x = 025 = 05
0.5 x = 0125 = 05:[ 4 |
1
c) — x4 =
) 2
1
5 x 2 = [c) is the same as b) but written as
fractions instead of decimals.]
1.0, -2
2 “l2
1 1 1
— X - = — = — =+
> 512177 7 3
1 1 1 1
x| Z|l== = Z =
> %38 = 3

15 min

Whole class activity

Written on BB or use enlarged
copy master or OHP

At a good pace

Reasoning, agreement,
praising

[Possible points to notice are
written in square brackets.
T could give hints if Ps do nat
notice them.]

[If multiplier is divided by 2,
product is also divided by 2.
[Multiplying by 0.5 is the
same as dividing by 2.]
[Multiplying by 0.25 is the
same as dividing by 4.]

[The result of multiplying 0.5
by 0.125 has the same digits
in the same order as the resu
of multiplying 5 by 125, but
each digitis (1 +3 =)
decimal places to the right.]

[Multiplying by % has the
same result as dividing by 2.]
[Multiplying by % has the

same result as dividing by 4.]
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MEP: Primary Project

Week 13

Y6

Lesson Plarb4

Activity Notes
3 PbY6a, page 64 Individual work, monitored,
Q.1 Read: Calculate the products in your exercise book. Notice| helped
how they change. Written on BB or SB or OHT
Set a time limit. Ps write whole calculations5r. Bksand Differentiation by time limit.
write sentences about what they notice. Discussion, reasoning,
Review with whole class. Ps come to BB or dictate to T, agreement, self-correction,
explaining reasoning. Class agrees/disagrees. Mistakes discuspeaising
and correctedA, what did you notice? Who noticed something . ] )
else? etc. T gives hints if necessary. Points to notice are in bracket
Solution: [Multiplier divided by 10, a) [Multiplying by 0.5 is the
a) ) 23x 50 = 23x 5 = 115 S0 Productis also divided same as dividing by 2.
) by 10, i.e. each digit is in the [Line missing from pattern]
i) 23 x5 =115 next smaller place value.] 23%x 005 = 0.115
iii) 2.3 x 0.5 =1.15 [Product has same number of Same as dividing by 20.]
decimal digits as multiplicand Co :
iv) 2.3 x 0.005 =0.0115 " . [Multiplying by 0.005 is
and multiplier combined.] same as dividing by 200]
by i) 2 xa=2_52 v 2x2-8_41 b) [Multiplier is divided by 4,
7 7 7 7 7 7 so product is divided by 4
iy 2x1-2 wicl_2 [Multiplying by 1 half
7 7 T2 7 (1 quarter, 1 eighth) is the
i) 4 " 1_1 vi) 4 " 1_1 same as dividing by 2 (4, 8)/]
7 4 7 7 8 14
20 min
4 PbY6a, page 64

Q.2

Read:Fill in the missing numbers.

What can you tell me about this square? (Its sides are 1 unit
long and its area is 1 unit square.)

Set a time limit or deal with one part at a time. Ps read

. o e BB: omhoo
guestion themselves and fill in the missing numbers. O
Review with whole class. For a) and b), Ps could show gJ %L
answers on scrap paper or slates on command. For c) Ps cgme 4[ E
to BB or dictate to T, explaining reasoning by referring to the 5
diagram. Class agrees/disagrees. Mistakes discussed/corrected 5

Solution:

a) One of the sides of this unit square is divided j¢equal
parts and the adjacent side is divided into 5 equal parts.

1
b) Each grid rectangle is of the area of the square.

c) Let's calculate the area of the shaded rectangle in 3 ways,.

'A—?’f§ f1—i
i) _EO 2|0 =120
"A—3f§ f1—i
i) _ZO 5o =120
o 3r— 3 _|9
HI)A_Zg_ZO

T: We can multiply two fractions by multiplying the 2 numera
and multiplying the 2 denominators.

ors

25 min

e —of — = —of =
5 4 4 5
3 3 9
= — X — = —
5 4 20

Individual work, monitored,
or whole class activity for c)

Drawn on BB or use enlarged
copy master or OHP

Differentiation by time limit.
Responses shown in unison.

Reasoning, agreement, self-
correction, praising

What do you notice? Elicit that
e Multiplying byg means

3 fifths of the value.
e Multiplying by% means

3 quarters of the value.

3 3 3 3

[airy
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MEP: Primary Project

Week 13

Y6

Lesson Plarb4

Activity
5

PbY6a, page 64

Q.3

Read: Calculate the area of each of these rectangles, if a an
b are two adjacent sides. (Draw a rough sketch first.)

Do part a) on BB with whole class first. Ps suggest what to do

first and how to continue, with T directing Ps thinking where

necessary. T (Ps) work on BB, Ps work at same tink.iBks Involve as many Ps as possib|
1. Draw a unit square. Then decide how many equal parts ifs 1m

length and width should be divided into to match the fractionsBB:

in the question. (Rough diagram only is needed.) Shadg the

rectangle required and label the sides with its length and width. 2 1m
2. Ps first work out the area by ccounting the grid rectangles in 3

the diagram (as shown below diagram opposite). 3 m

Then Ps write operations to calculate the area (similar to those 4

in Q.2) and check the results against the counted area.

T shows or elicits how to multiply the fractions and how
reduction of the numerators and denominators makes the
calculation simpler.

BB:
aA)A=S0f2=2:4x3=2x3=2:1@p
4 3 3 12 12 2
orAzzofg:§+3><2:£><2:£:l(mt2)
3 4 4 12 12 2
orA:axb:gxz_w_Ezl(mZ)
4 3 4x3 12 2

T: To multiply two fractions, multiply the numerators and

multiply the denominators. It is easier to simplify (or cance
the numerators and denominatbedore doing the multiplication

rather than afterwards, but both ways are corrrect.

Deal with b) to d) one at a time under a short time limit. Ps ¢
use any method they like.
Review with whole class. Ps could show area on scrap pape
slates on command. Ps answering correctly explain reasonir
BB, drawing a diagram (or referring to T's diagram). Who
calculated in a different way? Mistakes discussed and correg

Solution:
3

A= 3o tm=203m=CxYymw=3mw
4 2 2 4 4 2 8
By counting: A = g e
C)A:Eofgmz :EofEmZ:(EXE)mZ
2 2 2 2 2 2
:Emz :3§(mz)
4 4
. 3 1 3
By counting:A = 2+—=+ =)n? = 3— m?
y g ( > 4) 7
d) A=180f15m = 150f1.8m = 1.8x1.5m

= (1.8+0.9) M= 2.7n?
By counting:A = (1+0.8+05+0.4)n= 2.7n?

1=

1)

an helped, corrected

r or already prepared to save timg
g aDiscussion, reasoning,

ted correction, praising

Notes

Whole class activity to start,
with T and Ps working on BB
and Ps irEx. Bks

Discussion, reasoning,

agreement, checking, praising

Each grid rectangle i% m?

6 of them are shaded, so
E m? = 1 m?
12 2

A =

T also shows:
1 1
3 27 1

A= —x — = =

A3 2

Individual work, monitored,

(T could have diagrams

checking, agreement, self-

e.

BB: 1m
b)
1m
1
2
3
= m
4 1m
c)
@1 m
1
12 m
2% m
1m
im
d) 05 (04 Q
1.5m
1 |08
1.8 m

31 min
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MEP: Primary Project

Week 13

Y6

Lesson Plarb4

Activity
6 PbY6a, page 64
Q.4 Read: If Snail moves 4 fifths of a metre every minute, how far
will he move in:
a) 5minutes b) 11 minutes % minute
d) 3 minute  e) 1E minutes?
4 3
Set a time limit. Ps do calculationsEx. Bks
Review with whole class. Ps show answers on scrap paper or
slates on command. Ps answering correctly explain at BB to|Ps gqytion.
who were wrong. Class agrees/disagrees Who worked it out
another way? Mistakes discussed and corrected. T chooses
to say the answer in a sentence.
Solution:
a) 1min - ﬂm; 5 min - meﬁ =4m
5 /51 1
b) 11 min - ﬂm><11 :ﬂm = 8ﬂm (= 8m80cm)
5 5 5
1
1 . 4 A 1 1
C) —=mn - —m+4==-mor —mXxX===m
4 5 5 4 5
3 1 3 ‘4 3 3
d —-—mn- =mx3=—=-mo —mXx— =—m
4 5 5 5 4, 5
1
e) 1gmin :§min - —m+3x5 :imx/S
3 3 315
=4 m = 1l m
3 3
36 min
7 PbY6a, page 64

a peedback for T

Notes

Individual work, monitored,
helped

Written on BB or SB or OHT
Differentiation by time limit
Responses shown in unison
Discussion, reasoning,
agreement, self-correction,
praising

Accept any correct method g

(or 2><4m+ﬂm: 8ﬂm)
5 5

T shows the muliplication an

cancellation if no P used it.

(as we get the distance by
multiplying the distanc&nail
moved in 1 minute by the
number of minutes.)

1

5
mx =
3

TN

)|

Read:Practise multiplication.

How do we multiply fractions? (First cancel down any
numerators or denominators which have a common factor to
make the multiplication simpler, then multiply the numerators
to get the numerator of the product, and multiply the
denominators to get the denominator of the product. )

Deal with one at a time or 1 row at a time. Set a time limit. Rs
write multiplications and calculate Ex. Bks

Q.5

Review with whole class. Ps come to BB to do calculations and
explain reasoning. Class agrees/disagrees. Mistakes discugse

and corrected.

Solution:
o521 4 54
3 21’ 5; 9 9
17 5 5 1 315 164 4
i) —x - =—==1= V) —= x — = —
% 2 4 4 25 12 5
2 5 3

Individual work, monitored,
helped

(Revert to whole @ss activity if
majority of Ps are struggling.

Written on BB or SB or OHT

Discussion, reasoning,

agreement self-correction,

praising

Do not worry if Ps miss an
pportunity for simplification
ut ask other Ps to point it oy

if they can.

—
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MEP: Primary Project

Week 13

Y6

Lesson Plarb4

Notes
Or for c) iii): 1 5.2
xi4,3
4.5 6
+ 60 80
6 5,3 6
1

Elicit or remind Ps that to
multiply 2 decimals, do the
multiplication as if they were
2 whole numbers, then write
the decimal point in the
product so that it has the same
number of decimal digits as
the total number in the
multiplicand and multiplier.

Activity
7 (Continued)
1, .
3 10 2 3x10x2 1
b)l) —— X — X — = —
4 9 5 A %9 x5 3
2, 3 1
1 1
||)E D_imz_lé/g:_i
25 U 260 2§x262 10
2x5
i _—xg_§g:+ x5 _ 4
2 Sile
3
i) 12 xat o5,9_15_,1
3 2 3 2 2
. 10,20 7 5 35 8
i) 2= x =1—2"=——= X — = —— = —3—
) 3 030 3 3 9 9
i) 15.2 x 4.3 -102 ,48 _ 536 65.36
10 10 100
42 min
8 Problem

Listen carefully and note the data. Do the calcuations inEriBk
and show me your result when | say. | will give you 2 minutes!

Two sides of a rectangle are 2.3 cm and 5.4 cm. What is the area

the rectangle in centimetre squares?

If you have an answer, show me . .. now! (12.49) cm

P with correct answer explains reasoning on BB. Who agrees? WH

did it another way? Mistakes discussed and corrected.
If you were correct, stand up! Let's give them a clap!

Solution: e.g.
A =23cmx 54cm = 23 mmx 54 mm X‘Zg
= 1242 min= 12.42 cm 162
or +10 80
1i2: 42
A = 23cmx 54cm -3 X S4 (cn?) 1
10 10
- 1242 cn? = 12.42 cr
100 5.4
or A= 23cmx 5.4cm = 12.42 cr . %3
+11:0:80
Answer: The area of the rectangle is 12.42cm 1 f  4: 2

45 min

of

(o]

Individual work, monitored,
helped

(or whole class activity if time
is short or Ps are tired)

T repeats question slowly to

give Ps time to think and
calculate.

Responses shown on scrap
paper or slates in unison.

Discussion, reasoning,
agreement, praising

Accept any method of solution
which gives the correct answar.

T chooses a P to say the ansyer
in a sentence.

Feedback for T

[Or set problem as optional
homework and review before
the start of.esson 65
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MEP: Primary Project

Week 13

Y6 Lesson Plan
65
Activity Notes

Factorising 65, 240, 415 and 1065. Revision, activities, consolidati

PbY6a, page 65

Solutions:

Q.1

Q.2

Q.3

a) 372x 100 = 37 200 b) &% 700 = 6300

372 x 10 = 3720 9x 70 = 630
372x 1 = 372 9x 7 = 63
372x 0.1 = 37.2 9% 0.7 = 6.3
372x 0.01 = 3.72 X 0.07 = 0.63

372 x 0.001 = 0.372
c) 42x 50 = 210 (= 4% 5)
42x5 =21
42x05 = 2.1
4.2 x 0.05 = 0.21
4.2 x 0.005 = 0.021
0.42 x 500 = 210 (= 4% 5)

9 0.007 = 0.063

a) 1hour - 510km

ghour_, 510 km+ 5 x 3 = 102 kmx 3 = 306 km

b) 1% hours :% hour - 510km+ 4 x5
= 127.5kmx 5 = 637.5 km

M. 30 1 12+15 27
aP=2%x =+—=m =/2x m=—m=27m
) o5 20" T T, " T 10

A = §m><§m:3m2
5 4 20
by P=2x(065m+1.2m) = X 1.85m =3.7.m
A =065mx12m = 0.780/m (as 65x 12 = 780)
0 P=2x 2103 = 2x (0.75m+0.32m)
1 0
8 = 2x1.07m=214m
A—Em gmzﬁmzzo.24rﬁ
4, 100 100
d P=2x(784cm+784cm) = & 156.8cm =313.6 cm
A = 784 mmx 784 mm = 614 656 nin=_6146.56 crh

DN 65 = 5x 13
Factors: 1, 513, 65

240 = 2* x3x 5

Factors: 1,2,3,4,5,6,8,1
12, 15, 16, 20, 24, 30, 40, 48
60, 80, 120, 240

415 = 5x 83
Factors: 1, 583, 415

1065 = 3x 5 x71
Factors: 1, 3,5, 15, 71, 213,
355, 1065

(or set factorising as
homework at the end of
Lesson 64and review at the
start ofLesson 65)

102

or 51

0O x § =
/51
or 510 kmx 0.6 =306 km

306 (km)

or 510 km + 510 km+ 4
= 510 km + 127.5 km
=637.5 km

UIOINW|: 0
Do oo~

o|loiNF (NN

(mn)

=01
Ll E 3]
PIR|oINW| X
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MEP: Primary Project

Week 13

Y6

Lesson Plarb5

Activity

Solutiongcontinued)

Q.4

Q.5

Q.6

Q.7

a) 1second-— 8.4 m
5seconds—» 84mx5 =42m

b) 10 seconds- 8.4 mx 10 =84 m

C) %min = 15seconds-» 8.4 mx 15

=8 m+42m =126 m
d) I1min - 126 mx 4 =504 m

e) 1hour = 60 min— 504 mx 60 = 5040 mx 6
=30240m

a) Original price: £300
1st reduction: 10% of £300 =116 of £300 = £30
New price: £300 —£30 = £270

2nd reduction: 10% of £270 =116 of £270 = £27
New price: £270 — £27 £243

b) Increase: 20% of £243 %of £243 = £48.60

New price: £243 + £48.60 = £291.60
Increased price wdsss than £300.

|

a) 2x5=40, 2 =8 a=64
8 8
D) Xxg=40, X =50p=10
b b
C) gxc:40,c:40+5><8:8><8:_4
A 2x5=dd=2 =3t
8 8 8
3 3 9.03
a) i) 0.750f36.12 kg = 0f 36.12 kg = x 36.12 kg
2 4,
= 27.09 kg
i) % of 36.12 kg = 36.12 kg- 12 =3.01 kg
ii) % of 36.12 kg = 36.12 kg 0.03 =1.0836 kg
5 5 3.01
iv) — 0f36.12 kg =— x 3612 kg = 15.05 kg 2
) 2 9% 36:12kg g
2 = 7.525 kg
V) 40% of 36.12 kg =2 0f 36.12 kg
100

= 36.12 kg« 0.04 =1.4448 kg

Notes

Accept any valid method of
solution.

or 36.12 kg+ 4 x 3
= 9.03 kgx 3
= 27.09 kg

(as 3612x 3 = 10836 and
there should be (2 + 2 %)
decimal digits in the product
or 36.12kg+ 24 x 5

= 6.02kg+ 4 x5

= 1.505 kgx 5 = 7.525 kg
as 3612x 4 = 14 448 and

there should be (2 + 2 %)
decimal digits in the product
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MEP: Primary Project

Week 13

Y6

Lesson Plar65

Activity

Solutions (continued)

b) i)

ii)

iv)

v)

075 == _ 36.12kg

4

4 )

5~ 3612kg+3x4

= 12.04 kgx 4 = 48.16 kg
L1 3612kg
12
12
5 — 3612kgx 12 =433.44Kk
3 3612kg
100
% - 36.12kg+ 3 x 100 = 12.04 kg« 100
= 1204 kg

2 3612kg
24
24

a 36.12 kg+ 5 24 = 7.224 kg 24

=173.376 kg

40

— - 36.12kg
100
100 - 36.12 kg+ 40 x 100 = 3612 kg+ 40
100
= 361.2 kg+ 4
= 90.3kg

(Accept any valid method of solution.)

Notes

or
12.04 4
36712 kgx 5 = 4816 kg
1

or

12.04

3612 kg x 10 _ 1204 kg
/31

or
7.224
36712 kgx 24 _ 1504 kg

5,

or

9.03 100
3612 kgx o - 203k

1
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MEP: Primary Project Week 14
R:  Calculations Lesson Plan
Y6 C: Understanding multiplication by a fraction or a decimal 66
E: Using models n reasoning. Word problems
Activity Notes
1 Eactorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive ~ (Or whole class activity)
factors. T sets a time limit of 6 minutes. BB: 66, 241, 416, 1066
Review with whole class. Ps come to BB or dictate to T, explaining| Calculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and correttegheasoning, agreement, self-
Elicit that: correction, praising
e 66 = 2x 3 x11 Factors: 1, 2, 3, 6, 11, 22, 33, 66| e.g. 66 416| 2
e 241 is a prime number Factors: 1, 241 6 208| 2
(Not exactly divisible by 2, 3, 5, 7, 11, 13, and477 > 239) /\ 104| 2
© 416 = 2x2x2x2x2x13 =2° x 13 @@10662 2222
Factors: 1, 2, 4, 8, 13, 16, 26, 32, 52, 104, 208, 416 533| 13 13| 13
« 1066 = 2x 13 x 41 Factors: 1,2, 13, 26, 41, 82, 533, 1066 4% 41
8 min
2 Multiplying by fractions and decimals

a) What does% X g mean? Ps come to BB or dictate to T. Class Involve as many Ps as possi

agrees/disagrees. T helps Ps with ideas if necessary. (e.g. diag

BB: e.g. E><§:gof§:§ofZ :2+5><3, etc.
7 5 7 5 5 7 7

How can we do the calculation? P comes to BB to write and
explain. Who agrees? Who would do it another way?
2 3 2x3 6

BB: — x — = —— = — (No cancelling is possible.
7 5 7x5 35 ( g1sp )

Deal with the following in a similar way.

b)

<)

d)

What doesﬂ x 2l mean?
5 3

BB: e.g. ﬂof2l = 2E ofﬂ = 2E + 5 x 4, etc.
5 3 3 5 3

Calculation:

BB:E)(ZE:&XZ:4X7:§:11_3
5 3 5 3 5x3 15 15

What doesg x 5.2 mean? % of 52 = 5.2 of%, etc.)

Calculation: 13
BB: § x 5.2 = E X /5_2 = @ = 33
4 /41 10 10 10

What does 1.% 4.1 mean? (1.20f4.1, or 4.10f 1.2, etc.)
Calculation:

3
“12

BB: 12x 41 = = x —= = 2X%2 _ 289 _ 423
10

Whole class activity

,amgeeasoning, agreement, prais
1
BB:
e.g. 1
2]
5]
3
7 4
5
—
BB: e.g. 1
23
3
1
x| 542
0.75x 5.2 150
=39 +.3.7.50
3:9. 00
1
1.2
or 12x 41 X 4.1
12
=4.92 + 4780
4,9 2

=2
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MEP: Primary Project

Week 14

Y6

Lesson Plar66

Activity Notes
2 (Continued) (Accept any valid method,
36 1 including changing 71.5 m
e) Whatdoes 0.38 71.5m mean? (0.36 of 71.5m, f(% of 715 m)| 07150 cm.)

Calculation: Draw a diagram if necessary

BB: 0.36x 715m= o x 12 = 2740 o o5 74m 7145

100 10 1000 or x 0.3/ 6

or 0.36x 71.5m= 71.5m=+ 100x 36 = 0.715 mx 36 0.36x 71.5m, 411 i g 8

=25.74m =25.74m 25,740

1
18 min
3 PbY6a, page 66

Q.1

Read:Complete the plans and do the calculations.
Set a time limit. Ps write operations and resuli3ha
Review with whole class. Ps dictate results to T, explaining

reasoning. Who agrees? Who did the calculation another way? copy master or OHP

Deal with all cases. Mistakes discussed and corrected. T st
to write the details on BB in a pattern, as below, and Ps
gradually take over. Elicit that dividing by 2 is the same as
multiplying by 1 half, dividing by 4 then multiplying by 3 is
the same as multiplying by 3 quarters, etc.

Who had all 5 correct? The person nearest them give them &
pat on the back!

Solution:

If 1 m of material costs%, then:

a) 3m —>£ﬂ><3:££:£23:£2.40
5 5 5
b)lm L e o222 - g0a0
2 5 5
2
= £ﬂ:x1:£g
5 24 5
C) §m _>£—+4><3:£l ><3:£§ = £0.60
4 5 5
1
- A3 .3
5 Al 5
d)43m—>£0f£ﬂ:£ﬂ+5><22:£i><22
5 5 5 5 25
- ogh 42 A2 88 J18
5 5 5 25 25
18
e) 3.6m - §0f£ﬂ :££+1O><36:£i x 36
10 5 5 50
25 3.6
= £% 36 = £08x36 =£288 * 0.8
5 2,8 8
24 min 4

1S pifferentiation by time limit

Individual work, monitored,
helped

Written on BB or use enlarge

Discussion, reasoning,
agreement, self-correction,
praising

Accept and praisany correct
calculation but T extends the
discussion to show the detai
given in the solution opposite.

Elicit that to calculate the
price of a certain length of
material,multiply the price of
1 m by that length.

= E% = £3E = £3_52
25 25 100

= £3.52
= £E = £2£ = £Zﬁ
25 25 100

= £2.88
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MEP: Primary Project

Week 14

Y6

Lesson Plar66

Activity
4 PbY6a, page 66
Q.2 Read:Do the multiplications. &iplify the fractions first where
possible.
What does simplify mean? (Change to a simpler form.
i.e reducing or cancelling down numerators and denominato
which have a common factor.) T (Ps) shows examples on BB.
Set a time limit or deal with one part at a time. Ps write
the complete calculations Ex. Bks
Review with whole class. Ps come to BB to show and explai
details of their calculations. Class agrees/disagrees. Mistak
discussed and corrected.
Solution:
2.4 _ 8 I 2 B
a i) —x—-=— i) —x—=—
5 7 35 5 4, 10
2
iy 2 x40 _ 43 V) 2x L =32 243
21 7 7 7 4 8 8
1 1 5
b)|) éxl:i ||) ix/l_gzé
A2 5 18 A24 T 98
14 6 3
iii) @xl:%:3§ |V)A_Zx/]:_5_18
5 155 25 25 1 1N
C) |)1/§ x/élx ﬁl /6_620 1
A, B, 15, 80,4 10
1 21 31 41 81 1
||) XX —X—X— = =
21 B1 41 B1 6 6
7
d) |) Zﬂxl :%Xl = Z :12
5 2 5 21 5 5
R 5 _ 11 %45 _ 99 3
i) =—x2— =="="x—=— =6—
4 20 4 20, 16 16
1 3
|||) le 1E:Z /g/:§:3
3 73 17 1
Who had all the multiplications correct or made just 1 mistake~
Let's give them a round of applause!
30 min
5 PbY6a, page 66

Q.3

Notes

Individual work, monitored,
helped

BB: To simpli

S e.qg. = %

N or ashortcut:
BS 1
4.5
A0 8
2 2
Written on BB or use enlarged
copy master or OHP
Differentiation by time limit

Reasoning, agreement, self-
correction, praising

1
4

Review the rules for
multiplying a fraction (or a
mixed number) by a fraction;

e First change any mixed
number to a fraction.

e Simplify the fractions
where possible.

e Multiply the numerators
to get the numerator of the
product and multiply the
denominators to get the
denominator of the produg

» Simplify the resulting
fraction and change to a
mixed number if
necessary.

—

h7?

Read:Complete the plans and do the calculations.

T: If this amount of gold (T holds up a 1 cm cube) weighs
19.32 g, let's see if you can work out the mass of these
amounts of gold.

Set a time limit. Ps can uf. Bksif they need more space.

Review with whole class. Ps could show results on scrap pa
or slates on command. Ps answering correctly explain at BB
to Ps who were wrong. Who did the same? Who did it anoth

way? Mistakes discussed and corrected.

Individual work, monitored,
helped

Written on BB or SB or use
enlarged copy master or OHP

Differentiation by time limit
Responses shown in unison.

PEr Reasoning, agreement, self-
correction, praising
er Accept any correct method but

extra praise for Ps who used a
single multiplication.
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MEP: Primary Project

Week 14

Y6

Lesson Plarb6

Activity Notes
5 (Continued)
Solution: Ps point out relationships, e.
a) 4cnt - 19.32gx 4 =77.28¢ multiplying by 0.1 is the sam
b) 15cm ~ 19.32gx 15 = 1932 +96.6 g 289.8 g as dividing by 10, etc.
c) 0.lcni -~ 1932gx 0.1 =1.932¢g 1
(= 19.32g+ 10 =1.932q) (i'e'E 0f 19.329) | T might allow Ps to use a
d) 0.7cd — 19.32gx 0.7 =13.524 ¢ calculator but also show the
_ . B _ long multiplications on BB or
(= 19.32g+ 10x 7 = 1.932 g« 7 =13.52409)| cp* - OHT and ask Ps to
e) 1.6cmM - 19.32gx 1.6 =30.912 BB: 1i9;3/2 explain them. e.g.
(= 19.32g+ 10 x 16 x 1.6 BB:
= 1.932 gx 16 ettt ) 7731
= 30.912 g) 30.912 x1:9:32
T 1 1442
f) 72.1cnt - 19.32gx 72.1 =1392.972¢g 21116 30
. _ 64,89 00
(or 19.32 g+ 10 x 721 = 1.932 ¢ 721 ST GG
=1392.972 g) 1:3/9/2,9:7 2
Elicit that to multiply a decimal by a decimal, do theliplication as tit
if the decimalsvere whole numbers, then write the decimal point so
that the product has the same number of decimal digits as the tqtal in
the two original decimals.
36 min
6 PbY6a, page 66

Q.4

Allow 3 minutes for Ps to estimate menatlly first and do the

calculations irEx. Bks.Remind Ps to check the number of

decimal digits in the product.

Review with whole class. Ps come to BB to write calculation
and explain reasoning/Vho agrees? Who did it a different way”

etc. Mistakes disussed and corrected.

Solution:
a) i) 43.6x 0.7 =30.52

(or43.6+ 10x 7

= 4.36x 7 =30.52)

i) 436x1 =43.6
i)  43.6 x 1.3 =56.68

b) 1)
i) 2.5x25 =625

i) 3.5 x35 =12.25

9% x 0.8 = 9.8x 08 = 7.84

Feedback for T
436
x 0,7
30,5 2
2 4 4'3.6
x 1.3
1308
+4:3:6:0
5 6.6 8
£.04 2.5
3.5 X 245
E 125
175 +v200
+1050 6.2 5
12,25
1
41 min

o

Individual work, monitored,
helped

Written on BB or SB or OHT

Discussion, reasoning,
agreement, self-correction,
praising

[PIN(*]
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MEP: Primary Project

Week 14

Y6

Lesson Plar66

Activity Notes
7 PbY6a, page 66 Individual work, monitored
Q5 Setatime “m!t' ) . Differentiation by time limit
Ps read questions themselves, write a plan, estimate the resuilt, o
do the calculations, check against estimate and write the Responses shown in unison
answers as sentencedEr. Bks. Reasoning, agreement, self-
Review with whole class. Ps with answers show results on correction, praising
scrap paper or slates on command. Ps answering correctly Accept longer plans than tho
explain reasoning at BB. Who agrees? Who did it a different ceep gerp L
. ) given but show or elicit these
way? etc. Mistakes discussed and corrected. T chooses a P toshort lans too!
say each answer in a sentence. P '
Solution: e.g. Draw a diagram if necessary.
eg 5 .
A car has already cover g of an 80§ km journey.
a) How far has it travelled? 1
3 5 3 16 3 /51 E:Eof80km:40km
Plan: = of 80_ km = ><86km+%lx 5 km
5
E 5 5 BB: e.g. 805 km
= 48 km +> km = 48" km S S
8 8 travelled still to go
Answer: The car has travelled 48 and 3 eighths kilometres. % o ? ?
b) What part of the journey has still to be done?
Plan: 1—§ -2
5 5
Answer: Two fifths of the journey still has to be done.
c) How far does it still have to go?
Plan: 80§ km —48§ km = 32g km = 321km
8 8 8 4
Answer: The car still has 32 and a quarter kilometres to go.
45 min
Homework | A stick was 0.8 m long. First 3 quarters of its length was cut off, then Optional

half of the remaining length was cut off.
What length was the piece of stick left over?

Solution: e.g.
1
Plan: 1oflofO.Sm :1 x 1 x 0.8 m :l x ém
2 4 2 4 18 10
1
Check: 0.6 + 0.1+ 0.1 = 0.8 (m)} = 0 m=01m

Answer: The piece of stick left over was 0.1 m long.

(or extra task for able Ps
during the lesson)

Review before the start of
Lesson 67
e.g. 08m left

-
Istcut 2nd cut

3of0.8m Llof?
4 2
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MEP: Primary Project Week 14
R: Calculations Lesson Plan
Y 6 C: Addition, subtraction, multiplication, division of rational numbers
E: Problems 67
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive ~ (or whole class activity)
factors. T sets a time limit of 4 minutes. BB: 67, 242, 417, 1067
Review with whole class. Ps come to BB or dictate to T, explaining|  Calculators allowed.
refa?oning. Class agrees/disagrees. Mistakes discussed and CorreCte‘ﬁeasoning, agreement, self-
Elicit that: correction, praising
e 67 is a prime number Factors: 1, 67 e.g.
(Not exactly divisible by 2, 3,5, 7, and X111 > 67) 242 2
_ _ 2 121| 11 417| 3
° &2— 2x 11 x11 = 2x 11 111 11 139| 139
Factors: 1, 2, 11, 22, 121, 242 1
. 417 = 3x 139 Factors: 1, 3, 139, 417 10577 91%
e 1067 = 11x 97 Factors: 1, 11, 97, 1067 1
6 min
2 Sequences Whole ¢l .
T has first few terms of each sequence written on BB. Ps dictate the _O e class activit
following terms until T decides when to stop. If a P makes a mistake, Written on BB or SB or OHT
the next P corrects it. Final P also gives the rule. At speed in order round class
BB: In good humour!
41 37 33 29 25 21 17 0 Rule _i] Agreement, praising
50" 50" 50" 050" 50' 50" 50" <~ 50 Discussion on the rule
. g 5 1 3 11 8 21 5 Feedback for T
b) - —, ——, - =, D_, =, =, =, =, .o [Rule + —]
11° 227 11" 0227 117 227 117 22 U 22
20 40 [BO 160 320 O 2
c) 15, 10, —, —, 5=, —, —, ... ule x =
) 3' 9’ [P7" 81" 243 U R 3]
(or 62, 4% 2 1P 17 )
3 9 27 81 245
d) 2, -5, 125, (-31.25, 78.125, —195.3125, . Rjlg x (- 2.5)] Ps may use a calculator for d).
14 min
3 PbY6a, page 67

Q.1 Read: Do these calculations in your exercise book.
Simplify where possible.
Set a time limit. Ps write complete calculation&in Bks

Review with whole class. Ps come to BB to write and explair
reasoning. Class agrees/disagrees. Mistakes discussed/cor|

Solution:
1
a) EE+§DXE:8+9X/£2:£
B 407 19 12, © 19 19
_ 1 1
p L,2_50,9_6+4-5 9 _5 9 _1
@B 9 180 5 18 5 18, 5 2
1 1 1 3 43 8 1 1 3 3
c)_x—+———x___x_ = — = - = - —
372 2 4, 5 B 4 6 2 5 4
_10+30-36-45 _ 41
60 60

rect@dyrection, praising

Individual work, monitored,
helped

Written on BB or SB or OHT]

Reasoning, agreement, self-

Feedback for T

Revise the order of operations:

operations in brackets first,
then multiplication and
division, then addition and
subtraction
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MEP: Primary Project Week 14

Y6 Lesson Plar67

Activity Notes
3 (Continued)
1
g 4-10.9_10,4g 1o 1, 20, 3 1
20 30 40 2, 3 4 4
19 min
4 PbY6a, page 67 - .
hag ) ) , Individual work, monitored,
Erratum Q.2 Read: Write a plan, do the calculation and write the answer helped
in a sentence.
In part b) , _ o Differentiation by time limit
in Pbs Deal with one part at a time. Set a time limit. Ps solve the
1 problems inEx. Bks. Allow Ps to discuss it with their neighbours. _ _
52 m Review with whole class. Ps could show answers on scrap Rfaspontc,es shown !n unison.
should be paper or slates on command. Ps answering correctly explairf  Discussion, reasoning, _
1 reasoning at BB to Ps who were wrong. Who agrees? Who did agrggment, self-correction,
52 km. it another way? etc. Mistakes discussed and corrected. praising
T chooses a P to say the answer in a sentence. Accept any valid method of

solution using fractions or
decimals or converting the
given unit of measure to a

Solutions: e.g.

a) Three pieces of ribbon were cut from a%lﬂiength.

smaller unit.
The 1st piece wa% m, the 2nd piece was% m and the
3rd piece was 3 times as long as the 1st and 2nd pieces put
together.
i) What length of the ribbon was cut off altogether? T points out that amount cut
_ 4 1 4 1 off is actually 4 times the
Plan: = m+1Zm+3x (o m+17 m) lengths of the 1st and 2nd

pieces if no P notices.

= 4><(£m+§ m)
5 2 or 4x (0.8m + 1.5 m)
:4><8]-|:015m = 4% 23m
2 23 46 1 - 2am
=AXx —m=—m = 9% m
10, 5 5

Answer: 9 and a fifth metres were cut off altogether.

i) What length of ribbon was left? Check: 7+08+15+6.9
Plan: 16% m —9% m =7m =16.2 (m) O

Answer: The piece of ribbon left was 7 metres long.

b) Rabbit ran 5 and 3 quarter kilometres in an hour. In the next
two hours, he ran 5 and a quarter kilometres less than 3 times 4x5 3 K 51 K
the distance he ran in the first hour. or 7 M=o xm

How far did Rabbit run altogether?
= 23 km-— 51— km
Plan: 5.75 km + 3x 5.75 km —5.25 km 4
= 4x 575km—-5.25km = 23 km —5.25 km — 18 km —X km
=17.75 km 4
3
Answer: Rabbit ran 17 and 3 quarter kilometres altogether. = 17Z km
25 min

© CIMT, University of Exeter



MEP: Primary Project

Week 14

Y6

Lesson Plar67

Activity Notes
5 PbY6a, page 67 Individual work, monitored,
Q.3: Read: Write as many different plans as you can. Calculate helped
one of them. Differentiation by time limit
Deal with one part at a time. Set a short time limit. Ps write (If class is not very able, Ps
plans inEx Bks and use one to calculate the answer. write only the plans and then
Review with whole class. Ps could show results on scrap paper fer review, the class choosg
slates on command. Ps answering correctly explain reasoning a@ Plan and calculates the res
BB. Who did the same? Who used a different plan? Come andtogether.)
explain what you did. Class agrees/disagrees. etc. Mistakes| Responses shown in unison.
Who wrote a different plan but did not use it? Ps come to BB oragreement, self-correction,
dictate to T. Class decides whether or not it is valid. praising
Solution: e.g.
a) §01‘21km :§ ><21km :§ X gkm :gkm
5 4 5 4 5 4 20
= 11 km
20
1 , 1 .
(or szmTSXB, or szmXBTS,
or 2.25km+ 5 x 3, or 2.25kmx 0.6, etc.)
In b) and c), allow Ps to use
b) 12 of £132.50 = 1.625 £132.50 = £215.3125 calculators. (In the review,
8 discuss which keys should be
= £215.31 pressed and in which order.)
(or £132.50+ 8 x 13, or £132.50x 13 + 5, In b), extra praise if a P points
5 13 265 out that £215.3125 is not
or £132.50 +§ x £132.50, orE x £ — etc.) possible in real life and should
be rounded to the nearest 100th
(= 3445 _ £215£) of a £, i.e. to the nearest penpy.
16 16
4 4
c) 0 of 520§ kg = 0.04x 520.8 kg =20. 832 kg
4 . 4 .
(or 5205 kg + 100 x 4, or 5205 kg + 25,
4 4 1 2604 2604 104
= = = — = —— kg = 20— k
or 705 5205 kg = kg, etc. ( 15 19 5 9)
30 min
6 PbY6a, page 67

Q.4

Read: Write as many different plans as you can.

Calculate one of them.
Deal with this in a similar way to Q.2 but allow calculators
only to check Ps' calculations. Ask Ps to show and explain
details of calculations on BB. Mistakes discussed and correg

Solution: e.g. (but accept any valid plan)

17
a) O.85of21tonnes :/8—5 X Zt = %t = 1§t
3 &gg 3 60 60

b) 1.2 of £450.80 = £450.80 1.2 =£540.9 6
(= £450.80+ 10 x 12, etc.)

ted

Individual work, monitored,
helped

Deal with one at a time.

Discussion, reasoning,
agreement, self-correction,

praising
] 450,80
BB: x 1.2
b) e.g. 900160
+1450800
4/0:9/60

= ol

© CIMT, University of Exeter
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MEP: Primary Project

Week 14

Y6

Lesson Plar67

Notes

,6
9
4 (m)

BB: /
x 0 >

6.5
25
Check that the result has the
same number of decimal digjts
as the multiplicand and
multiplier combined.

w[(OiIN

Activity
6 (Continued)
c) 0.090f72.6 m = 72.6 m 0.09 =6.534 m
(= 72.6 m+ 100 x 9, etc.)
d) 0.10f0.10falitre = 0.1 litre« 0.1 =0.01 litre
[£01+10 == x L = L (lirre)]
10 10 100
35 min
7 PbY6a, page 67
Q.5 Read: Find a rule. Complete the table.
Set a time limit. Ask Ps finished early to write other forms of
rule inEx. Bksor to think of data for additional columns.
Review with whole class. Agree on one form of the rulefand
for b. Ps come to BB or dictate to T, explaining reasoning.
Class agrees/disagrees. Mistakes discussed and corrected.
other forms of the rule. T shows them if no P does so and ag
if they are correct. Ps suggest values for extra columns.
Solution:
1
a|10‘—10‘ 3‘ 1 ‘ 5 ‘—8‘ 1;1‘—5‘ 1.5‘ 0 ‘ 2 ‘—4‘
6 6] 1 8 | 8
b| 4 ‘—4‘ 5 ‘0-4‘ 2 ‘—g‘ 2 ‘—2‘0-6‘ 0 ‘ ﬂ)‘—g ‘
Rule: a=bx5+2 =b x g = 25xb (= 2.9)
2 2 .
b = gofazg xa=ax2+5=04xa (= 0.4)
40 min
8 PbY6a, page 60Q.6
Erratum Deal with one question at a time. T (P) reads out the question, and
calculate irEx. Bks then show result on scrap paper or slates on
In Pbs command. (Allow Ps to use a calculator if time is short.)
'£38.50° Ps with correct responses explain at BB to Ps who were wrong. W
feg%ufope did the same? Who calculated another way? etc. Ps who were wr

Individual work, monitored,
helped

theDrawn on BB or use enlarged
copy master or OHP

Differentiation by time limit
and by extra tasks

E”“F'Eeasoning, agreement, self-
ks R3rrection, praisng
T shows that: e.g.

2Xxa=29 5xb =5,
etc.

Extra praise if a P suggests

a_:b+2
5

but do not expectit yet!

write the plan they understand besEix Bks
Solution:
a) If 0.75 tonnes of wheat costs £38.40 ,what is the cost of:

i) 1ltonne — £38.40+ 75x 100 = £3840+ 75 = £51.20
i) 6tonnes £51.20x 6 = £307.20 (unit cost)

iii) %tonnes £51.20+ 5x 7 = £10.24x 7 = £71.68

iv) 32.5tonnes? £51.20x 32.5 =£1664

b) Solve this equation0.75 x x = 38.4,
x = 38.4+ 75 x 100 = 3840+ 75 =
What does it have to do with the question in part a)?

(It is the same calculation as finding the unit cost in a) i) but with
the unit of measurex could be the unit cost in £s.)

1.2

Ps Whole class activity but
individual calculation

Responses shown in unison

10 Reasoning, agreement, self-
ONndcorrection, praising

Feedback for T

or

£38.40+ 3 x 4 = £12.80x 4
=£51.20

or £51.20x 1.4 =£71.68

3

or 0.75x x :ZXX
X = 3840+ 3 x4 =51.20

Extra praise if Ps realised thi
and did not calculate again.

U7y

out

45 min
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MEP: Primary Project Week 14
R:  Calculations Lesson Plan
Y6 C: Understanding percentage as the number of parts in every 100 68
E: Expressing simple fractions as percentages
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive (or whole class activity)
factors. T sets a time limit of 5 minutes. BB: 68, 243, 418, 1068
Review with whole class. Ps come to BB or dictate to T, explaining|  calculators allowed.
refa?onlng. Class agrees/disagrees. Mistakes discussed and CorreCtegzeasoning, agreement, self-
Elicit that: correction, praising
e 68 = 2x2x17 Factors: 1, 2, 4, 17, 34, 68 e.g. 68| 2 243| 3
81| 3
e+ 243=3x3x3x3x3 =3 i‘; i7 27| 3
Factors: 1, 3, 9, 27, 81, 243 1 9] 3
3|3
e 418 = 2x 11 x 19 Factors: 1, 2, 119, 22, 38, 209, 418
— 1 418 2 1068 2 1
« 1068 = 2x 2 x 267 = 2% x 267 209 11 534) 2
19| 19 267| 267
Factors: 1, 2, 4, 267, 534, 1068 1 1
7 min
2 Percentage

What does 'per cent' mean? (out of 100) Who can write 1 unit as a
percentage? (BB: 1 unit = 100%)
Let's see what you can remember about calculating with percentag

a) What do these percentages mean?

i) 50% of 40 m % or % or 0.5 0f40 m =20 m)

10 1

i) 10% of 36 kg (R or 0 or 0.1 of 36 kg

= 36 kg+ 10 = 3.6 kg)

ﬂ or l or 0.7 of £420

00 10
= £420+ 10x 7 = £42x 7 = £294

iif) 70% of £420

iv) 1% of 440 000 people 1%0 or 0.01 of 440 000 people
= 440 000+ 100 = 4400 (people)

v) 100% of 53 g %of 53gorilx 53g =5349)

vi) 0% of 73 litres %.0 of 73 litres =0 litres)

vii)120% of £350 % or 1£ or 1.2 orl}3 of £350

100

= £350 +% of £350 = £350 + 70 £420

viii) 300% of 51 cri (% of 51 cm = 3x 51 cnt = 153 cnd)

Whole class activity
At a good pace.
Involve the majority of Ps

Ps come to BB or dictate to T
Class points out errors.

Reasoning, agreement, prais
Ps can think of other example
too.

Feedback for T

Elicit that:
120% of £350 > £350

”n

© CIMT, University of Exeter



MEP: Primary Project

Week 14

Y6

Lesson Plar68

sk At a good pace

Notes
Drawn on BB or use enlarge
copy master or OHP

Agreement, praising
Equivalent fractions:

506 . > = L
100 20
400 . 0 -4 _2

100 10 5
etc.

Accept and praise any form ¢
correct explanation, but T
writes on BB as opposite

If possible, T has newspaper
cuttings or bank leaflets with
examples of how percentage
are used in real life (or T ask
Ps to collect some from hom
and show them to class befo
the start oL.esson 69or in
Lesson 71

-

L2 V)

re

Activity
2 (Continued)
b) Show the position of these percentages on the number line. Ps
come to BB to mark and label them. Class agrees/disagrees. A
for equivalent fractions too.
BB: 5% 40% 50% 75% 100% 140%
5% 40% 50% 75% 100% 140%
T T T T T°T T ¢ T T T ¢+ 1>
0O 01 02 03 04 0506 0708 091 1112 131415
c) i) What does 32% of a quantity mean?
(the quantity+ 100 x 32, or the quantityx %
or the quantityx 0.32)
i) What does 99% ot mean?
(x + 100% 99 =x x > x x 0.99)
100
iii) What doesp% of 68 mean?
. _ p
68+ 100 x p = 68x ——
( p 100
iv) What doep% of A mean?
. _ . _ p
A+100xp =Axp+ 100 =A x —
( p p 100’
17 min
3 PbY6a, page 68.1

T reads out each part. Ps calculate mentally if they can Eot.iBk$

and show result on scrap paper or slates on command. Ps respondin i )
correctly explain reasoning to Ps who were wrong. Who did the same?R€Sponses shown in unison

Who calculated in a different way? etc. Elicit other methods of
calculation if Ps all did the same. Mistakes discussed and correcte

Elicit other equivalent forms of the fractions. (Decimals and percentag
Solution: e.g.

1

a) i) —— of£500 = £500: 100 =£5  [—— = 0.01 - 1%]
100 100

3
i) — 0f300m = 300m —— =27m  [0.09 - 9%]
100 -160,

i) % of 600 litres = 600 litresx 0.17 =102 litres  [17%]

b) If ﬁ can be written as 1% (read as 'one per cent’) what is 20%
16 km?
20% of 16 km — % of 16 km = 16 kmx 0.2 =3.2 km

22 min

.
jes)Accept any correct form of

of

Whole class activity but
individual calculation

Reasoning, agreement, self-
correction, praising

reasoning, e.g in a):

1 1 5
— of £500 = — x £500
100 ~1001

or = 0.01x £500 =£5
etc.

or

£0f16km :l of 16 km
100 5

= 16 km+ 5 =3.2km

© CIMT, University of Exeter



MEP: Primary Project

Week 14

Y6

Lesson Plar68

Activity Notes
4 PbY6a, page 68 Individual work, monitored,
Q.2 Read:Express these parts of a whole unit in two ways. Follow the helped
example. Written on BB or use enlarged
Set a time limit of 2 minutes. Review with whole class. Ps copy master or OHP
come to BB or dictate to T. Class agrees/disagrees. Mistakgs Differentiation by time limit
dIS(-:USSQd and co.rrected. _ o Reasoning, agreement, self-
Which of thg fractions are notin thelr simplest form? Ps come  correction, praising
to BB to point them out and simplify them.
Solution: Feedback for T
1 125 125 1
a) — = 0.01 - 1% b) =— =1.25 - 125% by — = 1=
) 100 ° ) Joo = L& ’ ) 10 = 2
8 2 8 2
c) — =0.08 - 8% d — =0.02 - 2% C) — = —
) 1op ~ 008 - 8% ) o0 - 202 - 2% ) 100 =
67 100 2 1
e) — =0.67 - 67% ) — =1 - 100% d —=—
) 100 A ’ ) 100 ~ 50
26 min
5 PbY6a, page 68 Individual work, monitored,
Q.3 Read:Express these parts of a whole unit in two ways. helped
Follow the example. Written on BB or use enlarge
Set a time limit of 2 minutes. Review with whole class. Ps copy master or OHP
come to BB or dictate to T. Class agrees/disagrees. Mistakgs Differentiation by time limit
discussed and corrected. Extra praise if Ps give the fractions  Reasoning, agreement, self-
in their simplest form, otherwise elicit them. correction, praising
Solution: Feedback for T
68 5
100 25" 7 100 20
¢) 001 :ﬁ _ 1% d) o1l :% 1% o 22 _,21
100 50
e 242 =22 _ 2% ) 103 =17 . 103% o l03_, 3
100 100
30 min
6 PbY6a, page 68

Q.4

Read:Express these parts of a whole unit in two ways.

Set a time limit of 2 minutes. Review with whole class. Ps
come to BB or dictate to T. Class agrees/disagrees. Mistake
discussed and corrected. Extra praise if Ps give the fraction
in their simplest form, otherwise elicit them.

U n

Solution:
a) 47% - 2L —047 b) 1% - :=o071
100 100
Q) 6% - > =006 d) 0% - -2 =0
100 100
€) 103% - 3 _-193 50%q5_%:_.5
34 min

Individual work, monitored,
helped

Written on BB or use enlarge
copy master or OHP

Differentiation by time limit

Reasoning, agreement, self-
correction, praising

Feedback for T
C) i = i e) 1_93 = 12
100 50 100 100
f) 5_0 = 1
100 2

© CIMT, University of Exeter



MEP: Primary Project

Week 14

Y6

Lesson Plar68

Activity Notes
7 PbY6a, page 68.5 Whole class activity but
T reads out each part. Ps calculate mentally (BxirBks) and show individual calculation
answer on scrap paper or slates on command. Ps with correct Responses shown in unison.
responses explain regsoning to Ps who were wrong. Who did the Reasoning, agreement, self-
same? Who Workgd it out another way? etc. Ps who were wrong |  correction, praising
write correct equation i&x. Bks Extra praise for equivalent
Elicit equivalent values. values
(e.g. 7.13kg = 7kg130g = 7130¢g; 0.36 m = 36 cm = 360 mm] et eedback for T
Solution: e.g.
a) 1% of 713 kg — ﬁ of 713 kg =7.13 kg or 713 kgx 0.01
1 or 713 kg+ 100
b) 1% of 36 m - 100 of 36 m =0.36 m etc.
¢) 1% of 58 907 m - ﬁ of 58 907 m =589.07 m
d) 1% of 3 litres ﬁ of 3 litres =0.03 litres (= 3¢l = 30 ml)
e) 1% of 41.6 kg — % of 41.6 kg =0.416 kg (= 416 g)
f) 1% of 0.4 km Hlo 0f 0.4 km =0.004km (= 4 m)
38 min
8 PbY6a, page 68 o .
Q.6 Set atime limit of 3 minutes. Ps calculat&in Bks Individual work, monitored,
. . . helped
Review with whole class. T chooses Ps to show solutions on _
BB and explain their reasoning. Class agrees/disagrees. Who [There is really no need for
did the same? Who did it a different way? etc. Mistakes calculators but T decides
discussed and corrected. whether to allow them for c).
Solution: e.g. Reasoning, agreement, self-
a) 1% of £534 = £534 0.01 =£5.34 correction, praising
b) 7% of £534 = £534« 0.07 = £5.34x 7 = £37.38 or, e.g.
c) 29% of £5634 = £534 0.29 = £5.34x 29 = £154.86 c) £5.34x 30 —£5.34
d) 50% of £534 = £534« 0.5 = £534+ 2 = £267 = £160.2 - £5.34 £154.86
e) 110% of £534 = £534 1.1 = £534 + £53.4 £587.4
f) 90% of £534 = £534 0.9 = £480.6 f) £534 —£534x 0.1
. . = £534 — £53.4 £480.6
Extension T demonstrates, then Ps try out, the quick 'one button' method

on a calculator.

42 min
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MEP: Primary Project Week 14

Y6 Lesson Plar68

Activity Notes

9 PbY6a, page 68.7 Whole class activity but
T (P) asks each question. Ps calculate mentally (or on scrap paper or individual calculation
slates) and show result on command. P with correct answer explair|s At a fast pace
reasoning. Who did the same? Who worked it out in a different wal
etc. Ps who made mistakes write correct equatioBs.iBks.

Ps could think of other similar questions to ask if there is time.
Solution:
What percentage is:

y? In good humour!

Responses shown in unison.
Reasoning, agreement, self-
correction, praising

Ask for decimal form too.

50
a) 50 km of 100 km (ﬁ - 50%) [05] Eeedback for T
b) 10 litres of 100 lites (> . 10%) [0.1]
100
3
3kg of 100 k 3 3% 0.3
c) 3kgo g (100 3%) [0.3]
d) 6mof6m 8 =19 00w [
6 100
€) 100 km of 200 km (20 _ S0 500) [0.5]
200 100
f) 30 kg of 1000 kg (2 -3 | 39) (003
1000 100 W
g) 50 litres of 500 litres (2 - 10 - 10%) [0.1]
500 100
h) 70 m of 70 m? (L0 _ 100 000y ]
70~ 100
45 min
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MEP: Primary Project Week 14
R: Calculations. Expressing fractions as a % and vice versa Lesson Plan
Y 6 C:  Simple percentages and fractions of quantities 6 9
E: Problems
Activity Notes
1 Factorisation Individual work, monitored

Factorise these numbers in your exercise book and list their positiveé  (or whole class activity)
factors. T sets a time limit of 6 minutes. BB: 69. 244 419 1069
Review with whole class. Ps come to BB or dictate to T, explaining|  ~gculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and CorreCtedReasoning agreement, self
Elicit that: correction, praising
e 69 = 3x 23 Factors: 1, 3, 23, 69 eg- 44| 2
e 244 = 2x 2x 61 = 2% x 61 Factors: 1, 2, 4, 61, 122, 244 122| 2
e 419 is a prime number Factors: 1, 419 61 61

(As not exactly divisible by 2, 3, 5, 7, 11, 13, 17, 19, 288> 419)
e 1069 is a prime number Factors: 1069

(As not exactly divisible by 2, 3, 5, 7, 11, 13, 17, 19 23, 29, 31,

and 372 > 1069)

8 min
2 Fractions and percentages

a) T says a fraction, P says it as a percentage, giving interim steps
when necessary, and shows its position on the number line. (BB
BB:

0% 100%
— \ N — >
0 1
e.g.
1), = (5%), 2 (68%), Lo (132%),
100 100 100 100
i(: 2 - 2%), b .- 12 - 12%),5(:1 - 50%),
50 100 50 100 50 ° 2
n (= 142 - 142%), etc. (Ps can think of some too!)
50 100
b) How can we express a fraction as a decimal? (Change it to an

egivalent fraction with 10, (100, 1000) as the denominator first.)

T says a fraction. Ps say it as a decimal and as a percentage,
giving interim steps where necessary. Class points out errors.

L= 2 005 5% L (=2 =035 . 35%),
20 = 100 20 100

39 =15 _ 195 . 195%), L (= 01 - 10%),

20 = 100 10

3

3 =03 - 30%), 2 (=11_ 110%)
10 10

3% (=36 . 360%), L (=2 =02 20%)
10 5 10

3 =5 -06.60w) (=12 =-16_ 160m)
5 10 5 10

1= 025, 25%), 3= =075 75%),
4 100 4 100
2l = 22 - 205 . 205%)

4 100

Whole class activity

Number line drawn on BB or
use enlarged copy master of
OHP

At a good pace

Ps mark approximate positio
with a cross or a dot and lab
as a %.

Reasoning, agreement,
praising
Feedback for T

Or Ps mght remember about
dividing the numerator by the
denominator.

If no P mentions it here, leav
this method until part c).

At a good pace

Reasoning, agreement, prais

Ps can write details on BB if
they cannot keep the steps ir
their head.

9]

ing
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MEP: Primary Project

Week 14

Y6

Lesson Plar69

Activity
2

(Continued)
c) Study these fractions. What do you notice about them?

[Their denominators are not factors of a multiple of 10 (or they f¢
recurring decimals — extra praise if a P notices this.) ]

How can we express them as decimals? (Divide the numerator
denominator.)

Let's express them as a decimal and as a percentage.
Do i) on BB with Ps' help as an example for Ps to follow.

If not mentioned earlier by Ps, elicit now that a decimal in which
digit ( or group of digits) keeps repeating to infinity is called a
recurring decimal and a dot is written above the recurring digit.

Ps come to BB or dictate to T, with help from T and other Ps if
necessary.

BB:
= [1+ 3=03 - 333% = 33.3%]
0.6)

0.6 -~ 66.6% = 66.7%| (or 0.3 x 2

= [2+3

1
-
|-
©
1

01 - 11.1% = 11.1%]

0.7 - 77.7% = 77.8%| (or 0.1 x 7 = 0.7)

1
\‘
-
©
1

016 - 16.6%

0

16.7%]

0.83 - 83.3%

0

olon olk ©l~N ©lk wlin Wik

1
(&)}
.-
o
1

83.3%]

18 min

PbY6a, page 69
Q.1

Notes

Written on BB or SB or OHT
I'MDiscussion, agreeent, praisin

by theeminds class if Ps have
forgotten.

. BB: recurring decimal
e.g. 3.3 = 3.33333333...
Reasoning, agreement,
(correcting) praising
At a good pace

Ps check divisions with
calculators.

T helps with rounding to

Extension

What other fractions form
recurring decimals?

(e g z ﬂ l g etc
. . 91 9| 7 1 71 -
1 _ o
BB: 2 = 1+ 7 = 0.142857
= 14.3%

Read: Express these percentages as fractions and decimals
Follow the example.

What has been done to the percentage in the example? (Writ
as hundredths, then simplifed, then written as a decimal)

Set a time limit. Ps work iRbsor in Ex. Bksif they need

more space. Note what Ps do with i) and j).

Review with whole class. Ps come to BB to complete the
statements, saying what they are doing loudly and clearly.
Class agrees/disagrees. Mistakes discussed and corrected.

Solution:

a) 8% - o =2 =008 b)3%. — =003
100 25 100
0 15% - = =3 -015
0 20
d)50%—>2=l=0_.5
00 2
e 25% - = =1 - 025
00 4

Individual work, monitored,
helped

tenVVritten on BB or use enlarge
copy master or OHP

Whole class discussion of
example to start

Differentiation by time limit

Reasoning, agreement, self-
correction, praising

Feedback for T

the nearest tenth of a percent

«Q
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MEP: Primary Project

Week 14

Y6

Lesson Plar69

Notes

Have no expectations for
i) and j) yet. T helps if
necessary.

Extra praise for Ps who were
able to do it on their own.

Activity
3 (Continued)
f) 80% - ﬂ = ﬂ = 0.8
100 5
0) 75% - i~ = 3 = 0.75
100 4
100 2 2
i) 33t0p - 33 _ 0333, =03
3 100 —_—
) 166% - 28 _ 01666, . =016
100 —
24 min
4 PbY6a, page 69

Read: Express these fractions as decimals and percentages
Follow the example.

Elicit the two ways of forming a decimal from a fraction.

(Write as an equivalent fraction with denominator a multiple @

10, or divide the numerator by the denominator. )

(If Ps know what the decimal is, there is no need for them to

write the equivalent fraction or do the division.)

Set a time limit. Ps work iRbsor in Ex. Bls.

Review with whole class. Ps come to BB to complete the
statements, saying what they are doing. Class agrees/disag
Mistakes discussed and corrected.

Q.2

Solution:
1 3
a) = =02 - 20% b) - =06 - 60%
5 5
1 3
C) 3 = 05 - 50% d) 3 =15 - 150%
1 5
e) 3 = 0.125 -~ 12.5% f) 3 = 0.725 - 72.5%
7 6
g) — =07 - 70% hy — = 0.6 -~ 60%
10 10
i) 1 :i:0.05_> 5%
20 100
) Do oo 75%
20 100
1 _ . _ . . é
k) 3" 1+3 =03 - 333% (Accept3 3%too.)
2 5.3 206 - sk 2
) 3 2+3 =06 - 66.6% (Acceptb 3%too.)

=

ees.

Individual work, monitored,
helped

Written on BB or use enlarged
copy master or OHP

Differentiation by time limit

Reasoning, agreement, self-
correction, praising

Feedback for T

o
N
ol

15 _
20

=3+4=0.75

Mlw

30 min
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MEP: Primary Project

Week 14

Y6

Lesson Plar69

Notes

Individual work, monitored,
»f helped

(or whole class activity if time
hal IS short)

Drawn on BB or use enlarged
copy master or OHP

of Reasoning, agreement, self-
correction, praising
e.g.
BB:120% of 5m = 5nmx 1.2
Hm

Activity
5 PbY6a, page 69
Q.3 Read:Complete the table to show the different percentages
5 metres in mm, cm and metres.
Elicitthat 1 m = 100 cm = 1000 mm. Set a time limit or dé
with one column at a time. Ps can do calculatiorisxirBks
Review with whole class. Ps come to BB or dictate to T,
explaining reasoning. Class agrees/disagrees. Show details
calculations on BB if problems or disagreement. Mistakes
discussed and corrected.
Solution:
Base unit: 5m| 100% | 1% | 10% | 30% | 60% | 80%| 120%
In mm 5000 | 50 | 500 | 1500 | 3000 | 4000 | 6000
Incm 500 | 5 50 150 | 300 | 400 | 600
Inm 5 0.05 | 05 15 3 4 6
35 min
6 PbY6a, page 69

Q.4

Read: A grocer had 1.8 kg of curry powder in stock. He sold
2 ninths of it on Monday and 30% of it on Tuesday.

How much curry powder did the grocer have left?

Set a time limit. Ps solve it and write the answer in a senten
in Ex. Bks

Review with whole class. Ps show answer on scrap paper o
slates on command. P responding correctly explains reason
at BB to Ps who were wrong. Who did the same? Who did i
another way? Deal with all methods used. Mistakes discuss
and corrected.

Solution: e.g.

Monday Amount soId:% of 1.8kg = 1.8kg- 9 x 2
= 0.2kgx 2 = 0.4 kg
Tuesday Amount sold: 30% of 1.8 kg = 1.8 kg0.3 = 0.54 kg

Amount left: 1.8 kg — (0.4 kg + 0.54 kg) = 1.8 kg — 0.94 kg

= 0.86 kg
or on one line:

0.2
Plan: 1.8 —(1.8+ 9 x 2) — (1.8x 0.3)
= 1.8-0.4-0.54 = 1.4 —0.540:86 (kg)
Answer The grocer had 0.86 kg of curry powder left.

Individual work, monitored,
helped

ce

I Responses shown in unison

ing Reasoning, agreement, self-
t correction, praising

ed Accept any method which
gives the correct answer.

or
Part sold:
2,3 _2+27 _ 41
9 10 20 90
Part left: 1£ :E

90 20
Amount left:
43 0.2
— x 8kg = 4.3x 0.2 kg
@010

=0.86 kg

40 min
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MEP: Primary Project

Week 14

Y6

Lesson Plar69

Activity
7

PbY6a, page 690.5
Read: Write a work problem for each of these plans. Solve the
problem and write the answer.

Allow Ps 2 minutes to think of a problem for each part. Ps can disc
with their neighbours if they wish. T chooses Ps to tell the class the
problems and class decides whether or not they match the plans.

Class decides on the best context for each part and Ps come to BB
write the missing numbers, explaining reasoning. Class agrees/dis
T chooses a P to say the answer in the chosen context.

What do you notice about the 3 plans? (They are really the same

calculation, using the same numerical values but with different unitg of

measure.)

Solution:

a) 100%:1%84380‘““ b) +1ooH x 30 ‘
1%:11RAKm | 3.8 kg lllf,kg\
30% = 22 —» km * 100

c) 380 litresx 0.3 = 114 litres
Problems e.g.

a) John went on a 380 km train journey. The train was so full that
had to stand for 30% of the way. For how many km did John ha
to stand?

b) The greengrocer bought 380 kg of potatoes and sold 30% of the
How many kg did he sell?

c) A tank which could hold 380 litres of water was filled to 0.3 of its|
capacity. How much water was in the tank?

45 min

Notes

Whole class activity (or
individual work if Ps wish an
there is time)

uss Drawn on BB or use enlarge
ir copy master or OHP

Extra praise for creativity!
to At a fast pace. Reasoning,
agresgfreement, praising

Ps write numbers iRbstoo.

Discussion, agreement,
praising

Agree that:

BB: 30% of 380
= 380+ 100 x 30
= 380x 30

100
= 380x 0.3
=114
John

m.
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MEP: Primary Project Week 14
Y 6 Lesson Plan
Activity Notes

Factorising 70, 245, 420 and 1070. Revision, activities, consolidati

PbY6a, page 70

Solutions:
01 a) 015 == = 3 _ 159
100 20
b) 012 =22 = 2 | 1950
100 25
0 025 =2 =L _ o5
100 4
g 060 =2 =2 _ &%
100 5
e 020 =22 =1 _ 209
100 5
f 061 =L _ 61%
100
g 110 =29 - 41 900
100 10 10
h 005 =— = X _ 5%
100 20
i) 0.375 = E = § - 37.5%
1000 8
) 019 = 2 . 10%
100
K 0.66= 20 =32 _ s60
100 50
) 0.125 = E = l - 12.5%
1000 8
1
0.2 x| 9 ‘—15‘—9‘ 3 ‘ —6‘ 15‘—15‘ 1 ‘ 12 ‘—24‘ 8 ‘ 12(2)
2 1
y|-6] 1] 6|2 4|10 10]-2[-8[1][5%|-Z]

Q.3

3 2

Rule: x =y x (- =); =X X (——=

ule: x =y x (=2) ¥y =xx(=3)
orx =y=+2x(=3);y =x+3x(-2)

a) i) 1%of428m #4.28m
i) 9% of 428 m= 428 nx 0.09 = =38.52m

107 m

iily 25% of 428 m :% of 428 m

b) i) 1% of 512 kg =5.12 kg
ii) 20% of 512 kg = 512 kgt 0.2 = =102.4 kg
iii) 19% of 512 kg = 102.4 kg — 5.12 kg $7.28 kg

bn 70 = 2x5x 7

Factors: 1, 2, 5, 10, 14, 35, 70

245 = 5x 7°
Factors: 1, 5, 7, 35, 49, 245

420 =22 x3x5x 7
Factors: 1, 2, 3, 4,5, 6, 7, 10,
12, 14, 15, 20, 21, 28, 30, 35,
42, 60, 70, 84, 105, 140, 210,
420

1070 = 2x 5 x107

Factors: 1, 2, 5, 10, 107, 214
535, 1070

(or set factorising as
homework at the end of
Lesson 6%nd review at the
start ofLesson 70)

) 375 4 5x 5x 5]x 3

1000 = 2% 2 x 2 x

HCF of 375 and 1000 is
5x5x5 =125

or

9% of 428 m = 4.28mx 9
=38.52 m

l’;
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MEP: Primary Project

Week 14

Y6

Lesson Plarv0

Activity

Erratum

In Pbs
'pice’
should be
'piece’

Q.4

Q.5

Q.6

a) 20 kg out of 100 kg i?zo% - 20%

b) 5 km out of 25 km isi = 20 - 20%
25 100

¢) Okmoutof 10km- 0%

d) £43 out of £100 is:% L 43%

e) 12 goutof200g is1£ = 6 - 6%
200 100

f) 7 mm out of 7 mm is thevhole amount - 100 %

1 1
a)|) éx/g:l ||) EXE:£:3§
24 93 6 4 2 8 8
2 3
|||) EXE:E iv)/éx/g:6
3 9 27 3 2
4 3 3
A5 5 25 4 5
4 51 %15 5 25 9
i) — x —= == V) — x — = — = 1—
15, 12, 9 4 12, 16 16
.1 3l sl 71 1
C) i) =X = x_=Xx—- ==
3 5 71 9 9
o1 4 8 32 128
i) = X —x —x — x —
2 8 16 64 256
1 1 1 1 1 1
= — X — X — X — X —= —
2 2 2 2 2 32
Cutoﬁ:§+ﬂ+§x3zz+g:E:3£:3.2m
5 5 5 5 5 5 5

Left: 6.5 m—-3.2m 3.3 m

Answer: 3.2 m were cut off the plank and 3.3 m were left.

Notes

or Cut off:
0.6+0.8+0.6x 3
= 1.4+1.8 =3.2(m)
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MEP: Primary Project

Week 15
R: Calculations Lesson Plan
Y6 C: Preparation for division by a fraction. Reasoning with models
E: Problems. Relationships. Reciprocal value 71
Activity Notes
1 Factorisation Individual work, monitored

Factorise these numbers in your exercise book and list their positive (or whole class activity)
factors. T sets a time limit of 5 minutes. BB: 71, 246, 421, 1071
Review with whole class. Ps come to BB or dictate to T, explaining| Calculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and CorreCteIQEasoning, agreement, self-
Elicit that: correction, praising
e 71 is aprime number Factors: 1, 71 e.qg.

(As not exactly divisible by 2, 3, 5, 7, atd? > 71)
e 246 = 2x 3 x 41 Factors: 1, 2, 3, 6, 41, 82, 123, 246 igg g
e 421 is a prime number Factors: 1, 421 41| 41

(As not exactly divisible by 2, 3, 5, 7, 11, 13, 17, 19, 88t > 421) 1 12;% g
¢ 1071 = 3x3x7x 17 =3 x 7 x 17 1}? 177

Factors: 1, 3, 7, 97, 21@,51, 63, 119, 153, 357, 1071 1

7 min
2 Dividing by a fraction

a) How could we work out what the whole quantity is if we know that

2 fifths of it is 3 quarters of a km? Ps make suggestions and class Involve several Ps.

discusses them. T makes sure that the following is shown.
BB:

2 . 3
— of the quantity - — km
5 quantity =3
1 of the quantity — 3 km =+ 2 = 3 km
5 4 8
§ofthequantity_> §km+2><5: §km><E
5 4 4
= E km = 1Z km
8 8
1 153

Check: gof 1ka :/E x — km :EkmD

5 8 51 -84 4

b) We could also work it out this way. Let the whole quantitx.be

BB: Eofxisgkm, sox+5><2:§km
5 4 4

- x+5:§km+2
4

- x:§km+2><50rx:§km><E
4 4 2

We callg thereciprocal value oé. What is a reciprocal value?

(The numerator and denominator of the fraction are exchanged,|or
the number by which the fraction must be multiplied to make 1.

Whole class activity

Reasoning, agreement, prais
BB:

T suggests the idea and
encourages Ps to dictate wha
T should write.

Again, involve several Ps.

Agreement, praising

BB: Reciprocal value

ng:l
5 |2

1

© CIMT, University of Exeter
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MEP: Primary Project

Week 15

Y6

Lesson Plarv1l

Notes

Again, T starts the idea but
involves Ps where possible
throughout.

tor show simple example on BB
if necessary. e.g.

BB: yx 3 =15
y = 15+ 3 (= 5)

(e.g. by drawing a box aroun
it, as on previous page)
ally

Discussion, agreement,
praising

Activity
2 (Continued)
c) We could think of it this way too.
BB: gofx is§ km, sox x E = Ekm
5 4 5 4
How can we work out the unkown factor if we know the other fag
and the product? (Divide the product by the known factor. )
Ps dictate what T should write.
BB: x = 3 km + 2
4 5
. 3 5 N .
But we have seen in a) that: = " km x > (T highlights it.)
SO BB:Ekm+ 2 = §km>< S =X
4 5 4 2
Let's compare the two equations and think about what they actu
mean. T directs Ps' thinking if necessary. Elicit that:
» dividing by 2 fifths means calculating the wh%g amount
from 2 fifths of it;
» dividing by 2 fifths can be replaced by multiplying bgy
15 min
3 PbY6a, page 71

Q.1 Read: Solve the problem in your exercise book.

A shopkeeper has bought 40 kg of beans and want s
them into equal-sized packs.

How many packs could he make if each pack held:

a) 5kg b) 2kg c) 1kg (%kg e)%kg?
Set a time limit Ps write operations and calculate resutiz.iBks.

Review with whole class. Ps could show results on slates or
paper on command. Ps answering correctly explain reasonin
BB to Ps who were wrong. Class agrees/disagrees. Mistake
discussed and corrected. Ps point out relationships.

Solution:
a) 40kg+ 5kg =8 (packs)
b) 40 kg+ 2kg =20 (packs) 0O

) 40kg+ 1kg =40 (packs)E (Each pack contains half
O the amount, so number of

d) 40kg+ % kg = 80 (packs) E packs is twice as many.)
(i.e. 40 packsx 2, since2 x %kg = 1kg)
e) 40 kg~ % kg =120 (packs)

(i.e. 40 packsx 3, since 3x % kg = 1kg)

Individual work, monitored,

() ptrfte Iped

Differentiation by time limit.

scraesponses shown in unison

9 @Reasoning, agreement, self-
S correction, praising

Agree thadividing by % (%)

is the same amultiplying by
2 (3).

20 min
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MEP: Primary Project

Week 15

Y6

Lesson Plarvl

Activity
4 PbY6a, page 71
Q.2 Read:Calculate the quotients.
Set a time limit or deal with one column at a time. Encourag
to calculate mentally if they can and just write result3hs
Review with whole class. Ps come to BB or dictate to T,
explaining reasoning by giving the reverse operation and/or
pointing out its relationship with a previous operation. Class
agrees/disagrees. Mistakes discussed and corrected.
Solution:
a) 32:4=8 b)36:9=4 o 2.a-1
5 5
32+2 =16 36+ 3 =12 ﬂ+2:2
5 5
32+1 =32 36+1 =36 ﬂ+1:ﬂ
5 5
32+l:_4 36+£:1_8 £+1:§
2 3 5 2 5
(= 32x 2) (= 36x 3) (= g x 2)
32+1:1_8 36—1:&1 E—E:E
4 9 5 4 5
(= 32x 4) (= 36% 9) =% x
25 min
5 PbY6a, page 71, Q.3

Read: Solve the problems in your Ex BKks.

Deal with one question at a time. T chooses a P to read out the qu
and Ps calculate mentally orkix. Bksand show the answer on slates
scrap paper on command. P answering correctly explains reasonin
BB. Who thought the same? Who worked it out in a different way?| e
Mistakes discussed. T chooses a P to say the answer in a sentenc
context. Ps write correct solutionskmn. Bks
Solution:

a) Five metres of material cost £4.50. How much does 1 metre cost?

b)

Notes
Individual work, monitored,
helped

¢ paVritten on BB or use enlarge
copy master or OHP

Differentiation by time limit

Reasoning, agreement, self-
correction, praisig

Feedback for T

Elicit that thereciprocal value
of:

=i
2
etc.

Plan: £4.50+ 5 =£0.90

Elicit that this amount of money is thait cost and we get it by
dividing the cost of 5 metres by 5.)

Answer: One metre of material costs 90 p.

A car travelled 174 miles in 3 hours. How far did it travel in
1 hour?

Plan: 174 miles+ 3 = 58 miles

Elicit that this is the average speed at which the car was travellir
We get it by dividing the total distance travelled by the time take

Answer: The car travelled 58 miles in 1 hour.

Whole class activity
2sti@esponses shown in unison.
O Discussion, reasoning,
9 ?égreement, praising

ein

BB: Speed = distance time

9. 58 miles in 1 hour means an
1. average speed of 58 miles per
hour 58 (mph).
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MEP: Primary Project

Week 15

Y6

Lesson Plarvl

154

Notes

T shows the division by a
fraction if no P suggests it a
asks if it is correct and why.

Elicit that itsaverage speed
is 60 m per minute.

Elicit the division and
explanation from Ps this tim

T directs Ps' thinking if
necessary.

Discussion, agreement,
praising

T repeats clearly: To find the
whole amount when we knov
the value of part of it, divide
the value we know by the pa
we know.

U

—

Activity
5 (Continued)
c) A bee flies 30 metres in half a minute. How far does it fly in
1 minute?
Plan: 30mx 2 =60m or 30m+% = 60m
(as there arg half minutes in every minute)
Answer The bee flies 60 m in 1 minute.
d) What is the price of 1 kg of fruit if 1 quarter of a kg costs £27?
Plan: £2 x 4 = £8 or £2+% = £8
(as there ard quarter kg in every 1 kg)
Answer The price of 1 kg of fruit is £8.
e) | bought 3 fifths of a kg of beef for £6. What was the price per
kilogram?
Plan: £6 + 3 x 5 = £2x 5 = £10 (Direct proportion)
2
or £6x S £10 (as,§ is thereciprocal of§)
31 3 5
Elicit that thismust be equal to £6 g following the patterns
in c) and d).
5 3
BB: £6) -+ 3 x 5| = £6/ x — | = £6 +—= | = £10
; S | =10
Answer The price of 1 kg of beef was £10.
« What have we been calculating in these problems? (Findinmihe
guantity when we know a part of it.)
e How did we do it? (Divide by the part we know, or multiply by its
reciprocal value.)
T: To divide by a fractionnultiply by its reciprocal value.
35 min
6 PbY6a, page 71

Q.4 Read: Do the divisions in any correct way. Check your result

mentally with multiplication
Deal with one row at a time or set a time limit.
Review with whole class. Ps come to BB or dictate to T,
explaining reasoning and checking with reverse multiplicatio

Who agrees? Who thought in another way? Mistakes
discussed and corrected.

Solution:

a) i) 3+%:§ i) 5+%:1_5 i 10+%:_o

b) i) 4+§:2A x%:e i) 9+ > :%x%:@
ii) 5+§ :%xglzg

n.

Individual work, monitored,
helped

(or whole class activity if Ps
are unsure)

Written on BB or use enlarge
copy master or OHP

Differentiation by time limit

Reasoning, agreement, self-
correction, priasing
Reasoning: e.g. a) i):
There are 2 halves in 1, so
there are 6 halves in 3.

3+1:3x2:§
2 1

(Multiply by the reciprocal.)

or
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MEP: Primary Project

Week 15

Y6

Lesson Plarvl

Activity Notes
6 (Continued)
2 1
c) i) ﬂ+E—A—t><£;: (orsince 4 2 =2)
9 9 9 2
. 4 2 24 31 2 4
i) —+—==—=x—==—= (orsince—= x — = —)
9 3 9 2 3 9
iy 5+ 2 =%5x 8 =8 (or5+2=0.5_g | (as40:5=8g)
8 5, 8 8 8
1 5
Check 8x — =5 [0
d) i) 3+1:3x2:ﬂ 8,
5 2 5 5
||)§—E:§X§:g:l£
4 3 4 2 8 8
1
iii) E+3:£xi—ﬁ:§:2E (orbecause8r3:§)
10 10 107 3 3 3 3
What are the rules for dividing by a fraction? Elicit that:
» dividing by a fraction can be replaced by multiplying by its
reciprocal value; o
« when the dividend and divisor are fractions with the same T suggests this if Ps do not,
denominator, ony the numerators need to be taken into accoynt, @nd asks Ps whether it is
correct and why.
40 min
7 PbY6a, page 71

Q.5

Read: Write different plans for each problem. Use one of
them to solve the problem.

Deal with one question at a time. Ps read problem themselve

write different plans and solve the problentix Bks writing
the answer in a sentence.

Review with whole class. Ps show results on scrap paper or
slates on command. P answering correctly explains reasonir
at BB. Who did the same? Who used a different plan? Dea
with all cases. Mistakes discussed and corrected.

Who wrote a different plan from those on the BB but did not
use it? Ps come to BB or dictate to T. Class decidees wheth

the plan is valid. T chooses a P to say the answer in a sentencein Ex. Bksif they did not

Solution:

a) In a class there are 15 girls, which is 6 tenths of the number

of boys. How many pupils are in the class?

Plans: e.g. — - 15 (boys
9 1o (boys)
1 15+ 6 = 2.5 (boys)
10 ' e
10
— o 25x 10 =25 (boys
0 25 (boys)
G +B = 15+ 25 =40 (children)
. 6 5 192
oronone line: 15+ (15 —) = 15+ x =
( 10) @5 552

1
= 15+ 25 =0 (pupils)

Answer: There are 40 pupils in the class.

Individual work, monitored

S T notes which Ps use divisio

Responses shown in unison

g . .
Discussion, reasoning,

agreement, self-correction,
praising

er Ps write the plan they like be

think of it themselves.

or Number of boys:

15+ 6 x 10 = 150+ 6
=25 (boys)

or 15+£:15+§

10 5

5 5 b

= x — = 25 (boys
15 3, 25 (boys)
r@+£:150+6

10 10

25 (boys)
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MEP: Primary Project

Week 15

Y6

Lesson Plarvl

Activity
7

(Continued)

b) If 150 km is 2 thirds of a journey, what is the length of he
whole journey?

Plans: e.g. - 150 km
- 150km=+ 2 = 75km

~ 75kmx 3 =225 km

wlw Wik wliN

or 150 km+ 2 x 3 = 75 kmx 3 = 225 km

2 75 3
or 150 km+ < = 180 kmx > = 225 km
3 24

Answer: The length of the whole journey is 225 km.

45 min

Notes
or
BB: 150 km ,
3
1
— 3
—tt 3
3

Repeat the rule for dividing
by a fraction once more.

(Ps might agree that this is tf

easiest and quickest method.

ne

~
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MEP: Primary Project Week 15
R: Calculations Multipication by fractions and decimals Lesson Plan
Y6 C: Division by fractions. Understanding division by a decimal 72
E: Problems. Equations
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factors. T sets a time limit of 4 minutes. BB: 72, 247, 422, 1072
Review with whole class. Ps come to BB or dictate to T, explaining|  calculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and CorreCteq?easoning agreement, self-
Elicit that: correction, praising
e 72 =2x2x2x3x3=2"x3 eg. 72
Factors: 1, 2, 3, 4, 6, 8, 9, 12, 18, 24, 36, 72 9 )
_ : 247\ 3 /N 1072| 2
e 247 = 13x 19 Factors: 1, 13, 19, 247
1919 | ®O@ 4 536 2
e 422 = 2x 211 Factors: 1, 2, 211, 422 1 268| 2
e 1072 = 2x2x2x 2 x 67 = 2% x 67 ‘Z‘ﬁ 311 12;‘ é
Factors: 1, 2, 4, 86, 67, 134, 268, 536, 1072 1 1
6 min
2 Problem

Listen carefully, note the data and think of different ways to solve th
problem.

A submarine went down to a depth oi—km. Its depth wasir of

the depth of the sea at that point. What was the depth of the sea?

Allow Ps a minute to think about it and write plangi Bks Then

Ps come to BB or dictate what T should write. Who agrees? Who ¢an

think of another way to solve it? T gives hints or directs Ps thinking
towards the methods below if Ps do not suggest them. e.g.

2 2
a) 7 of sea depth - 5 km (using direct proportion)

1 of sea depth - _2 km+ 2 = _1 km

7 5 5
Zofseadepth_> _1 km x 7 = I km = —1g km
7 5 5 5

c) Let the depth of the sea ke (Elicit that a depth of — 2 fifths
2 of a km means 2 fifths of a km
) X +7x2 = T km below sea level.)

1

Whole class activity

T repeats slowly and asks a
to repeat in own words to
give Ps time to think.
Involve as many Ps as possil
in the discussions.
Reasoning, agreement,
" praising only

S

N

b) Draw a diagram:

BB: e.g. A

+ +1km
10

- | 2y
1l 5
1_ 1 km
| 2

- 1§ km

d) To calculate the whole
depth from part of the
depth, divide the known
depth by the part.

So depth of the sea is:

_Ekm+g
5 7
:_:L?kmxz
5 21
= —Zk :—1Ekm
5 5

X+ 7 :—zkm+2 = —=km
5 5
x:—lka7 :—ka :—1gkm
5 5 5
i) —ofx = _2 km
5 (Elicit that to divide by a fraction,
L% x 2 _ 2 Kkm multiply by its reciprocal value.)
7 5
1
X:_g+g:_/gx1: _Z :_1E(km)
5 7 5 21 5 5
1
Check 201‘—1z km = 2 x -7 km = _2 km O
7 5 -1 5 5
13 min
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MEP: Primary Project

Week 15

Y6

Lesson Plarv?2

Notes

Whole class activity

T asks several Ps what they
think. T repeats in a clear
way if necessary.

[2)

, Reasoning, agreement,
praising

Check:

3 4 'z 408

—of4— = - x —

5 9 -5 83
So22
3 3

Extra praise if Ps realise that
the division in b) is the same
in &) but the divisor is written
in decimal form and the resulf
is a measure, not a number.

Ask Ps to check each result wi
a multiplication.

L

Checks
6 x0.8m = 4.8md

[Elicit that the quotientannot
be 6metres as &n x 0.8m

- 48 # 48m]
6x om=2mn-48nmm
10" " 10

Ask Ps for an example of a
py reduction too. e.g.

eENBB:48+ 8 = 12+ 2 =6

AS

th

Activity
3 Meaning of division by a fraction
a) What does % + g really mean? (Calculating how many 3 fifth
are in 2 and 2 thirds, or the whole amount from 3 fifths of it.)
How can we do the calculation? P comes to BB or dictates to T
explaining reasoning. Class agrees/disagrees. e.g.
BB: 2E + 3_8 X 5.4 4ﬂ (the whole amount)
3 5 3 3 9 9
b) What does % km =+ 0.6 mean?
(Calculating the whole length from 0.6 of it.)
How can we do the calculation? Ps come to BB or dictate to T,
explaining reasoning. Class agrees/disagrees. e.g.
BB: szm+0.6 :§km + 5. §km + 3
3 3 10 3 5
= §km>< S 4—Okm :4ﬁkm
3 3 9 9
Check:4ﬂ km x 0.6 = ﬂkm X E: §km = 2E km 0O
9 9 10 3 3
c) Let's calculate 4.8 m 0.8 m.
Ps come to BB or dictate what T should write. Who can think of
another way to do it? T shows any of those below not suggeste
by Ps and asks class if it is correct. e.g.
BB: 4.8m-+ 0.8m = 480 cm- 80 cm =6 (times)
or :4.8m:—ﬁm:4.8xg :ﬁ =6
10 8 8
or :4—8m+ Em =6 (as48+ 8 = 6)
10 10
What about this method? Is it correct?
BB: 48m+ 0.8m = 48 m+= 8 m =6 (times)
Agree that if the dividend and divisor are enlarged (or reduced) I
the same number of times (i.e. by a non-zero number), the quoti
does not change.
18 min
4 PbY6a, page 72

Q.1

Read: Calculate the quotients . Notice how the quotient
changes. Follow the pattern.

Set a time limit or deal with one part at a time.

Review with whole class. Ps come to BB or dictate what T shou
write. Class agrees/disagrees. Mistakes discussed and correct

What do you notice? Elicit that in:

a) the dividend stays the same but the diviseedsiced by 1 tenth,
so the quotienincreases by 10 times;

b) the dividend stays the same but the divisoedsiced by 1 half
so the quotienincreases by 2 times.

Individual work, monitored,
helped
Written on BB or use enlarge
copy master or OHP
Id Remind Ps to check their
ed. results with multiplication.
Reasoning, agreement,
checking, self-correction,
praising

© CIMT, University of Exeter



MEP: Primary Project

Week 15

Y6

Lesson Plarv?2

Notes

Review the meaning of the
some of the divisions. e.g.

45+ 0.1
means that we are calculatin

the whole quantity from
1tenth of it .

or long division: 240+ 25
or

24 +0.25 = 2.4+ 1
4
=244 =96

Activity
4 (Continued)
Solution:
a) 45+ 100:04515 b) 24+ 4 Q?xz
45+ 10 = 24+ 2 =1
45 + 1:45)"10 2.4+1:_24-)"2
45+ 0.1 = 450 " 24+ 05 = 48"
45+ 0.01 = 4500 24+ 0.25 = 9.6
If we did not have the number pattern to help us, how could we
have calculated 2.4 0.25? Ps and T suggests ways. e.g.
BB: x 100 +5
| I |
24+ 025 = 246 25 =48 5 =096
| Il J
x 100 +5
18 min
5 PbY6a, page 72

Q.2

Read:Calculate the whole quantity in two ways in your exercise
book.

a) Use the given fraction.

b) Convert the given fraction to a decimal and do the
calculation again with decimals.
Set a time limit or deal with one quantity at a time.
Review with whole class. Ps show result on scrap paper or
slates on command. Two Ps with correct answers come to BB
to show calculation and explain reasoning, one using fractions

Individual work, monitored,
helped

First discuss a good layout
for Ps to use ifEx. Bks

(e.g. as given in the solution
Differentiation by time limit
Responses shown in unison
Reasoning, agreement, self-

correction, praising

and the other using decimals. Class agrees/disagrees. Wha did

the same? Who calculated a different way? Mistakes discus

and corrected. Accept any correct method but show those belowii):

Solution:
L 4 .
i) T of a mass is 200 kg

50
a) Mass: 200 kg g =200 kgx ;1 = 250 kg
1

b) Mass: 200 kg 0.8 = 2000 kg- 8 = 250 kg

i) 7 of an area is 3.5 kin
10

7 05 10
a) Area: 3.5km+ — =35kmM x — =5kn?
) 10 B/ 7
b) Area: 3.5kh+ 0.7 = 35 km+ 7 =5kn?

iii) % of an amount of money is £1012.50

a) Amount: £1012.56- 135 £1012.50¢ 100
100 135

- ¢ 101250 _ c 20250 _ c 2250 _ £750
135 27 3
b) Amount: £1012.56- 1.35 = £101256 135
= £750
21 min

i
sed(T might show long divison in

101 250+ 135

as revision. Ps come to BB
dictate to T, explaining
reasoning with place-value
detail.)

Feedback for T

Extension

Which words are missing
from this sentence?

BB: (already prepared)

The quotient does not chang
if we multiply ordivide both
thedividend and thelivisor

by the same non-zero numbe
(Underlined words missing.)

Ps read completed sentence
unison and/or write iEx. Bks

© CIMT, University of Exeter
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MEP: Primary Project

Week 15

Y6

Lesson Plarv?2

Activity
6

PbY6a, page 72

Q.3

Read: Calculate thevholequantity from the given decimal part.

Check your result.

Set a time limit or deal with one question at a time. Ps write
plans, do calculations, check results and write the answer in
sentence ifEx Bks

Review with whole class. Ps could show results on scrap pa

or slates on command. Ps answering correctly explain at BB|to

Ps who were wrong. Who did the same? Who did it a differe

way? etc. Mistakes discussed and corrected. T chooses a Pt

say the answer in a sentence.
Solution: e.g.

a)

b)

c)

0.3 of what length is 45 cm?
Plan: Length: 45cm+ 0.3 = 450 cm+= 3 = 150 cm

or Let the length b& .
0.3 ofx = 45 ¢cm,
so 0.3x x = 45cm
x = 45cm+ 0.3 = 450 cm+ 3 = 150 cm
Check: 0.3 0f 150 cm = 0.%150 cm = 45 cn]
Answer: 0.3 of 150 cm is 45 cm.
0.85 of the mass of a box is 3.4 kg. What is the mass of t
box?
Plan: Mass: 3.4 kg+ 0.85 = 340 kg 85
= 68kg+ 17 = 4kg
or Let the mass bg
0.850ofy = 3.4 kg
so 0.85xy = 3.4kg
y = 3.4kg+ 0.85= 340 kg+ 85 =4 kg
Check: 0.850f4kg = 0.85x 4kg = 3.4kg [
Answer: The mass of the box is 4 kg.
Mike invested some money. After 1 year his investment w
worth £334.80, which was 1.08 of the original amount.
How much money did Mike invest?

Plan: £334.80+ 1.08 = £33 48G- 108

£3720+ 12
= £310
or Let the money invested lze
1.08 ofz = £334.80
so 1.08x z = £334.80

z = £334.80+ 1.08 = £33 4806-108 = £310

Check: 1.08 of£310 = 1.08x £310
= £310 + £310< 0.08
= £310 + £24.80 = £334.80

Answer: Mike invested £334.80.

Notes

Individual work, monitored,
helped

(or whole class activity if Ps
prefer)

T decides whether to let Ps
use calculators for b) and c).

Y€ Responses shown in unison.

nt Discussion, reasoning,

> to@dreement, self-correction,
praising
Accept any valid method with
correct reasoning.

Feedback for T

—+

Elicit that reducing (or
increasing) the dividend and
divisor by the same amount
of times does not change the
guotient.

as

or use long division:

OOl N W

IS
O| i o

34 min
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MEP: Primary Project

Week 15

Y6

Lesson Plarv2

Notes

Individual work, monitored,
helped

Written on BB or SB or OHT
Differentiation by time limit.

Reasoning, agreement, self-
correction, praising

Feedback for T
0,86
D)) 3429, 2 4
-2 72
2.0 4
—-2:0 4
0

Activity
7 PbY6a, page 72
Q.4 Read:Calculate the quotients (to 2 decimal digits). Check
your results with a calculator.
Set a time limit. Ps estimate first, then do calculatiorsxirBks
and check against estimate then with a calculator (or with
multiplication rather than a calculator).
Review with whole class. Ps come to BB or dictate to T,
explaining reasoning. Class agrees/disagrees. Mistakes
discussed and corrected.
Consolidate the rule for reducing or expanding fractions
and decimals.
Solution:
a) i) 53+04 =53+4 =13.25
i) 15 + 0.9 = 150+ 9 = 16.66. .. =16.6 (= 16.67)
i) 44.8 + 0.56 = 4480+~ 56 = 640+ 8 =80
b) i) 272+ 85 = 272+ 85 = 16+ 5 =3.2
i) 2.924 + 3.4 = 29.24+ 34 =0.86
iii) 22.2 + 99.9 = 222+ 999 = 2+ 9 = 0.22...=02
40 min
8 PbY6a, page 70.5
Read: Find a rule. Complete the table. Write the rule in different wag
Ask several Ps what they think the rule is and agree on one form of
Ps come to BB to choose a column and fill inthe missing value,
explaining reasoning. Class agree/disagrees. Ps complete tabiess i
at the same time.
Who could write the rule another way? Ps come to BB or dictate to
T could write some too and ask if they are true. Class checks sug-
gested rules with values from the table.
Extension Ps think of values for other columns in each table.

Solution:
a
"ol o] 20| 5|11 [-5]o ] o] ]ue
b‘3.6‘ 1%‘ 6 ‘ 3 ‘ 12‘—9‘06‘—1‘ 0 ‘2.4‘ o.3‘o.72‘
. 3 3
Rule b=ax06,b=a+5x3, b=ax g,b:gofa
a:b+0.6,a:b+3><5,a:b+§ :b><§
5 3

b) | 8.4 | 6.3 | 3.15| 4.41| 10.5| 31.5| 9.45| —42 | 0 | 0.63|

y|4|3|1.5|2.1| 5|15|4.5|—20| 0‘0.3|

Ruey =x=21 x=yx21 (=
y

ys. Whole class activity

it. (orindividual trial first under
a time limit if Ps wish)

n Drawn on BB or use enlarge
copy master or OHP

T. Ata good pace

Discussion, reasoning,
agreement, praising

Ps show details of calculatio
on BB where necessary.

Bold numbers were missing.

T might show:
b=a~+ §, b = 0.6
3 a

and ask if they are correct.

45
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MEP: Primary Project Week 15
R:  Calculations Lesson Plan
Y6 C: Multiplication and division with decimals. Written procedures 73
E: Word problems. Equations
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factors. T sets a time limit of 4 minutes. BB: 73. 248. 423. 1073
Review with whole class. Ps come to BB or dictate to T, explaining|  cgjculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and correcte .
O i easoning, agreement, self-
Elicit that: correction, praising
e 73 is aprime number Factors: 1, 73 e.g.
(as not exactly divisible by 2, 3,5, 7 and X111 > 73)
248| 2 423| 3
e 248 = 2x2x2x31 =2%x31 12;; 141| 3
. 47| 47
Factors: 1, 2, 4, 8, 31, 62, 124, 248 31| 31 L
« 423 = 3x 3x 47 = 3 x 47 1
Factors: 1,3, 9, 47,141, 423 1073} 29
37| 37
e 1073 = 29x 37 Factors: 129, 37, 1073 1
6 min
2 Dividing by a decimal
What do you notice about these division&ivisors are decimals) Whole class activity
What could we do to make the divisions easier? (Increase the divisor Written on BB or SB or OHT
so that it is a whole number and if we increase the dividend by the Discussion involving several
same number of times, the quotient will be the same.) Ps, reasoning, agreement,
By how many times should we increase the numbers? Elicit thatit | praising
depends on the number of decimal digits indivésor, but it should Feedback for T
be a multiple of 10.
e.g. 1 decimal digit— increase by 10 times, i.e. multiply g*
2 decimal digits - increase by 100 times, i.e. multiply b9?, etc.
Ps dictate the easier divisions. Class agrees/disagrees.
BB: Extension
a) 156+ 1.65 (= 15600- 165) [Increase by 100 times] Ps do calculations on
b) 156+ 16.5 (= 1560+ 165) [Increase by 10 times] Ca'C“'a:%rs %”défhurzﬁ to the
, _ . . nearest hundredth. (i.e. corre
c) 15.6+ 1.65 (= 1560+ 165) [Increase by 100.t|mes] to 2 decimal places)
d) 1.56+ 16.5 (= 15.6+- 165) [Increase by 10 times]
10 min
3 Solving equations

Let's solve these equations. Ps come to BB or dictate what T shoul

write, explaining reasoning. Ps can write calculation details at side [0

BB where necessary. Other Ps check that the solution makes the
equation true by substituting the value for the letter.
BB: a) x +1.1=13.2,x = 13.2x 1.1 =14.52
Check:14.52+ 1.1 = 145.2- 11 = 1320
b) x x 1.1=13.2,x = 13.2+ 1.1 = 132+ 11 =12
Check:12 x 1.1 = 13.200
C) 23xx —-2%xx = 24, 0.3xx = 24,
X=24+03 =24+3 =8
Check:2.3x8—-2x8 = 18.4— 16 = 2.4

15

Whole class activity
f Written on BB or SB or OHT
At a good pace

Reasoning, agreement,
checking, praising

BB: e.g.

a) b)
13,2 12
x 1.1 11[/13 2
1.3 2 2

+1:.3.2 0

14,5 2

15 min

ct
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MEP: Primary Project

Week 15

Y6

Lesson Plarv3

Activity Notes
4 PbY6a, page 73 Individual work, monitored,
Q.1 Read:Do the multiplications and divisions. In each row use helped
the 1st result to help with the rest. (Written on BB or SB or OHT]

What must you check when multiplying a decimal by a decimal? . I . -
(The product should have the same number of decimal digits|as Differentiation by time fimit
the multiplicand and multiplier combined.) Discussion, reasoning,
Set a time limt. Ps work iBx. Bks Encourage Ps to check agreement, self-correction,
results by estimating first, or afterwards with reverse operatigns.PraiSing
Review with whole class. Ps come to BB or dictate to T, Feedback for T
explaining reasoning. Who agrees? Who has a different
answer? etc. Show details on BB if problems or disagreement.
Solution:
a) i) 354x01 =354 i) 354x 0.01 =0.354 BB: e.g.

i) 0.354 x 0.1 =0.0354 b) 635
b) i) 63.5x 24 =1524 i) 63.5x 2.4 =152.4 5 ; i ‘(1)

iii) 6.35x 2.4 =1.524 12700
c)i) 84+6 =14 i) 8.4+ 0.6 = (84+ 6) = 14 152 40

i) 0.84 + 0.06 = (84+ 6) = 14 1

20 min
5 PbY6a, page 73

Read:Fill in the missing numbers.

Set a time limt. Ps do necessary calculatiorsxinBks and
write results inPbs

Review with whole class. Ps come to BB or dictate to T,

explaining reasoning. Who agrees? Who has a different
answer? etc. Show details of calculations on BB if problems
or disagreement.

Q.2

Solution:

a) i) 63+7=9 i)6.3+7 =09 ii)63+70 =09
b)yij) 35+7 =5 i)35+7 =05 ii)350+70 =5
c) i) 1000+ 4 = 250 i10+ 4 = 25

iii) 100 + 0.4 = 250
d) i) 18 x 30 = 540

18 ii)180 x 0.3 = 54
iii) 0.18x 30 =5.4

Individual work, monitored,
helped

Written on BB or use enlarge
copy master or OHP

Reasoning, agreement, self-
correction, praising

Ps point out relationships.

Elicit that, e.g. if the divisor
increases by 10 times and th
dividend stays the same, the
quotientdecreases by 10 tim
etc.

1%

25 min
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MEP: Primary Project

Week 15

Y6

Lesson Plarv3

Activity Notes
6 PbY6a, page 73 o . Individual work, monitored,

Read:Do the multiplications. Check your results with a helped

calculat(?r. _ _ Written on BB or use enlarge
th can gxplaln.how to multiply decimals? (Do the copy master or OHP
ml:I|tIp|IcatI0n. as if th'e tvyo factors were whole 'numbers, then T repeats in a clearer way if
write the decimal point in the product so that it has the same necessar
number of decimal digits as the two factors combined.) y
Set a time limt. Ps work iRbs Remind Ps to estimate result
first by rounding appropriately.
Review with whole class. Ps come to BB to estimate and do Respon.ses shown in unison.
the calculations. Class checks results on calculators. Mistakes R€asoning, agreement,
dsicussed and corrected. checking, self-correction,
Agree that it does not matter if the same place values (and praising _
decimal points) in the multiplicand and multiplier are not lineq €9- BB: 17.8
up, as long as the number of decimal digits in the product Also gives x 32
e.matches the total number of decimal digits in the two factors. the correct 356
Solution: result. *2.3.4.9

: 5/69:0

a) 17.8 b) 70,2 c) 50.2

x{ 32 xi2{1i5 xi0i25

356 3510 2510 c) Extra praise if a P notices
Rl gaaedy  CEmosy | eneseomanedo
. 150930 calculation:
- T 50.2+ 4 = 12.55
(E: 20x 30 = 500) E: 70x 2 = 140) K 48+ 4 = 12) (as 0.25 is 1 quarter)
30 min
7 PbY6a, page 73

Q.4 Read: Do the divisions. Check with a calculator.

What has already been done in part a)? (Divisor and dividen
have been increased by 10 times to make the divisor a whole
number.) Deal with one at a time. Set a time limit.

Review with whole class. Ps come to BB to work through th
divisions, explaining reasoning. Class points out errors.

T helps Ps to check result on a calculator. Elicit that, e.g. in
the remainder is 16 hundredths, i.e. Oridi, 16!

Check: e.g. a) 17.8% 3.2+ 0.16 = 57200

Mistakes discussed and corrected.

Solution:

a) 57.2+ 3.2 £ 17.88) b) 71.34+ 6.3 £11.32) ©) 5.6+ 0.06 £ 93.33)

11

17.87 11,32 93,33 the original division on a
- 32 - 63 22022 _
252 8 3 (If possible, use a computer
=2 5 g 5 = g g i calculator projected onto a
S5 “i8 screen or whiteboard so that
240 150 the whole class can see.)
22724 -126
1,6 2.4
37 min

Individual trial first,
monitored, helped

Written on BB or use enlarge
copy master or OHP

Discussion, reasoning,
agreement, checking, self-
correction, praising

Extension
Discuss what the correct

rounding to 2 decimal digits
should be and check by doin

o
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MEP: Primary Project

Week 15

Y6

Lesson Plarv3

Activity
8

PbY6a, pge 73

Q.5

Read: Solve the problems in your exercise book.

Deal with one at a time. Set a time limit. Ps read question th
selves, draw a diagram, write a plan, do the calculation and v
the answer in a sentencelir. Bks
Review with whole class. Ps could show result on scrap pap
slates on command. Ps answering correctly explain reasonir
BB. Who agrees? Who did it another way? etc. Mistakes
discussed and corrected.

Solution: e.g.

a) One side of a rectangle is 5.7 cm and its adjacent side is
1.2 times longer. What is the area of the rectangle?

BB:

b=57cmx 1.2

a=57cm
Plan. A =axb = 57cmx (5.7cmx 1.2)
= 5.7 cmx 6.84 cm =38.988 cri
Answer: The area of the rectangle is 38.988.cm

b) 2.5 times the length of one side of a rectangular garden is
24 m. 0.75 of the adjacent side is 15.6 m.
What is the area of the garden?

BB:

b X 0.75 = 15.6 m

ax25=24m

Plann a = 24m+25 =240m= 25 = 9

(ora = 24m= 2%

.6m
24 mx 2 = @m = 9.6m)
5 5

b = 15.6 m+ 0.75

1560 m= 75 = 20.8 m

b =156 m+— fsz/ﬁlll — = 20.8m
or . g . X .

1
A=axb=96mx20.8m

=199.68 m

Answer: The area of the garden is 199.68 m

¢) Which quantity is more: 0.75 of 96 kg or 2 thirds of 48 kg?
3 24
Plan: 0.75 of 96 kg 7 x96 kg = 72kg
1

2 f 48 k 2 j{%k 32k
— 0 = — X =
3 9=3 g g

Or by reasoning: 'A greater part of a larger quantity is more — =

than a smaller part of a smaller quantity.'

Answer: The quantity which is more is 0.75 of 96 kg.

Notes

Individual work, monitored,
embelped

vritgor whole class activity if time
is short, with Ps coming to
er d8B and class helping and
g agorrecting.)

Responses shown in unison.

Reasoning, agreement, self-
correction, praising

Accept and praise any valid
method of solution
(e.g. using fractions)

o|Nik|Fia
Bloin|NiN

OININ|X o

|| Ui
oo o h

+
|01 | X

ik
gl Oliol©o

N =IENN

oo
ololo

[N
OININ| XN

o|NiM|Oio
0| Ol 00|

Extra praise for Ps who
realised that no calculations
are needed.

2 8 3 _ 9
<

3 12 4 12

48 kg < 96 kg

45 min

© CIMT, University of Exeter



MEP: Primary Project Week 15
R:  Calculations Lesson Plan
Y 6 C:  Operations with fractions and decimals. Solving simple problems
E: Advanced problems. Difficult calculations 74
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factors. T sets a time limit of 4 minutes. BB: 74, 249, 424, 1074
Review with whole class. Ps come to BB or dictate to T, explaining|  calculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and correcte easoning, agreement, self-
Elicit that: correction, praising
e 74 = 2x 37 Factors: 1, 2, 37, 74 e.g. 424 2
e 249 = 3x 83 Factors: 1, 3, 83, 249 249| 3 212 2
e 424 = 2x 2 x 2x53 = 2% x 53 83| 83 122 523
Factors: 1, 2, 4, 8, 53, 106, 212, 424 1 1074| 2
. 1074 = 2x 3 x 179 537 3
179| 179
Factors: 1, 2, 3, 6179, 358, 537, 1074 1
6 min
2 Creating problems Whole cl fivit
. ole class ac
Let's make up problems which can be solved by these plans. ity
. . . . Involve many Ps.
T writes the plan on BB, allows a minute for Ps to think about it, then |
Ps tell class their problems. Class chooses the context they like best N 900d humour!
and Ps come to BB do the calculation and say the answer in context. T repeats Ps' problems in a
Class helps and corrects as necessary. e.g. clearer way if necessary or
a) BB: £400+5x8 [z £80x 8 = £640] asks class what they think
. . about it if the context is
e.g. If 5 eighths of my money is £400, how much money do | haye? wrong
or Bill has saved 8 fifths of the amount that James has saved. C
. P 1
If James has saved £400, how much has Bill saved? raising -encouragement on
Extra praise for clever
b) BB: 600 mx 0.25 [ 6mx 25 =150 m] guestions!
e.g. | had run 0.25 of the 600 m race when | tripped and twisted my
ankle. How far had I run?
or There are traffic light a quarter of the way along the road between
my house and my school. If the distance between my house|and
my school is 600 m, how far are the traffic lights from my house?
c) BB: 44kg+ 0.4 (= 440 kg+ 4 = 110kq)
e.g. If 0.4 of the strawberries that the farmer picked weighed 44 kg
what weight of strawberries did he pick altogether?
12 min
3 PbY6a, page 74

Q.1 Read:Solve the problems in your exercise book.
Set a time limit or deal with one at a time. Ps read problems
themselves, write plans, do the calculations, check them and

write the answers in sentences.

Review with whole class. Ps could show results on scrap pa
or slates on command. Ps with different answers explain
reasoning at BB. Class decides who is correct. Who worked
out the correct answer in another way? etc. Mistakes discus
and corrected.

Individual work, monitored,
helped

Responses shown in unison.

Reasoning, agreement,
per checking, self-correction,
praising

Accept any valid method of
settalculation.
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MEP: Primary Project

Week 15

Y6

Lesson Plarv4

Activity
3

Continued)
Solution: e.qg.

a)

b)

The product of two numbers is 367.2. One of the numbers
is 3.6. What is the other number?

Plan: x x 3.6 = 367.2
X = 367.2+ 3.6 = 3672+ 36 = 408+ 4 =102
Check: 102 x 3.6 = 408x 0.9 = 367.20

Answer: The other number is 102.

The area of a rectangle &)4% n?. The length of one of

P

the sides i§g m. What is the length of the adjacent side*
Plan: A = axb, sob=A+a

b = 304émz+3gm: 3042+ 3.6m

= 3042 M + 36 m
= 338mM+ 4m
=84.5m
Check: 84.5mx 3.6 m = 338nmx 0.9 m = 304.2 MmO
Answer: The length of the adjacent side is 84.5 m.

18 min

Notes

=]

or 363

w
| Olo o

N
o

or

Rirloo
RiR[N o0 a0

IO |ININ

0
0
0

What do you think a rectang
with these measurements
could be?

(e.g. a section of a road)
\ \

PbY6a, page 74

Q.2

Read: In your exercise book, calculate these partSGff kn¥.

Set a time limit. Ps may use any valid method.

Review with whole class. Ps could show results on scrap pa
or slates on command. Ps answering correctly explain at BB
Ps who were wrong. Who did the same? Who did it another
way? etc. Mistakes discussed and corrected.

Solution: e.g.
3 3 140

a) 2 of 560 kmé = = x 560 kn? = 420 kn?
3 8 112

b) 1g of 560 km¥ = = x 560 kn? = 896 kn?

1

c) 0.52 of 560 krh = 560 km x 0.52= 56 knt x 5.2
= 291.2 kni
d) 48% of 560 krh - % of 560 kni = 560 knt x 0.48
= 56 krd x 4.8
= 268.8 kni
23 min

pe
to Reasoning, agreement, self-

Individual work, monitored,
helped

rResponses shown in unison.
correction, praisng
Feedback for T

or, e.g.
560 + 4 x 3, or 560%x 0.75

c) 56
xi 5,2
1:1:2

+28. 00
20911.2

d) 56
x 4.8
4.4 8

+2240
26 8.8

D
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MEP: Primary Project

Week 15

Y6

Lesson Plarv4

Activity Notes
5 PbY®6a, page 74
Q.3 Read: Wite an operation to calculate theholequantity if: Individual work, monitored,
(helped)
4 .. 1 ...
a) 5 of itis 48 kg b)ZE of itis 120 m Differentiation by time limit
c) 1.6 of itis 50 tonnes  d) 96% of itis 33.6 g Ask Ps to check their results
) o ) . ) (mentally or inEx Bks)
Set a time limit. Ps write operations and resuli3hs.
(Necessary calculations can dondin Bks)
Review with whole class. Ps come to BB to write operations Reasoning, agreement, self
and do calculation, explaining reaosning. Class agrees/ correction, praising
disagrees. Who did the same? Who wrote a different Feedback for T
operation? etc. Mistakes discussed and corrected.
Solution: 1 Checks:e.qg.
. 4 5 _
a) Whole quantity: 48 ke i 48 kg x e 60 kg a) g of 60 kg = 48 kg [
o 1_ .5 _ % 2 1
b) Whole quantity: 120 m 25 =120 m+ 5" 0 mx B b) 2= of48 m = 96 + 24
1 2
=48 m = 120 (M)
¢) Whole quantity: 50 & 1.6 = 500t+ 16 = 125 t= 4 ) 1.60f31.25t
d) Whole quantity: 33.6 g 0.96 = 3360 g 96 = 31.25t+18.75t = 500
= 4209+ 12 =35g d) 0.96 of 35 g
% = 359-0.04x 359
0,
(as 96% means 96 out of 100 % or 0.96) = 35g-149g = 336§
Elicit again that:
 to calculate the whole quantity when we know part of it, we
divide the quantity we know by the part we know.
« to divide by a fraction, multiply by its reciprocal value.
29 min
6 PbY6a, page 74

Q.4 Read: Solve the problems in your exercise book. Write an
equation first.

Deal with one at a time or set a time limit.

Review with whole class. Ps could show results on scrap pa
or slates on command. Ps anwering correctly explain at BB t
Pbswho were wrong. Class agrees/disagrees. Mistakes
discussed and corrected.

Solution:

a) A isg ole% kg. 2.5 0f B i§5§ kg. Which is more, A or B?

1 31
A:§><123kg:/§x6—2kg:3—1k = 10= kg
6 5 6 5 3
5 155 5 155°1 ol
B=252kg+25="2Kgs 2 = =2 g x =
6 2 65 0 B
31 1
= 2kg = 105 k
3 9 3"

Answer: NeitherA norB is more, afA = B.

Individual work, monitored,
helped

her Responses shown in unison

o Reasoning, agreement,
checking, self-correction,
praising
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MEP: Primary Project

Week 15

Y6

Lesson Plarv4

Activity Notes
6 (Continued) 3
Check: = of 100
3 : .3 20 5 5
b) = ofxis60, x = ? x =60+ = = 60x —~ = 100
5 31 3_ 2
3 =— x 100 = 600
c) 0.750fyis 60, y=? y= 60+ 0.75 = 60+ 2 !
20
4 Check: 0.75 of80 =3 x50
= /GOX — =80 41
31 = 60
is 0.4 of =? 4 = 4 =24
d) zis 0.4 of 60, z Zz 60%x 0 6x 24 Check:%:i_OAD
) 60 10
34 min
7 PbY6a, page 74

Read:Do the calculations in your exercise book.

Set a time limit or deal with one at a time. (T might allow the
use of calculators for one or two of them if time is short.)

Q.5

Review with whole class. T asks several Ps for their answerg.
Ps with different answers explain reasoning on BB. Class poaint

out errors and decides who is correct. Who had the correct

answer but did the calculation another way? Mistakes discus

and corrected.

Solution:
or
40.3 [0, 15+160_ 7 .
2) gw +2orE T = B X a) (17.75 +29.8y 3 x 7
= 4755+ 3x 7
= (46 +_) x Loz g7l o 7 = 15.85x 7 =110.95
3 20 3
317 7 5 9
1_ 7 _ 2219 19
= 22 x L= 2222 210 b) (6= +3=) + —
0 31 20 20 ) 10 10) 11
11
1.1 9 11 99 11
9 11 - n_»s9° 1
b) (67+3.2)+ 7 = 99x = =121 =% "9 T 109
/91 1
, 121 1
C) 35.22-4x 3.15+0.75+ 3 = 35.22-12.6 + 0.25 =0 =125

35.47 - 12.6 22.87
3.71+ (1.47-0.25} 8
3.71+1.2% 8
3.71+9.76

= 13.47

d) 3.71+ (10.29: 7-0.25)x 8 =

Individual work, monitored,
helped

Written on BB or SB or OHT
Differentiation by time limit

in SD' . .
iscussion, reasoning,
reement, praisin
>se3 9 P 9

Review order of operations:

operations in brackets first,
then multiplication or division
then addition or subtraction.

40 min

y
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MEP: Primary Project

Week 15

Y6

Lesson Plarv4

Activity
8

PbY6a, page 74Q.6

Deal with one question at a time. T chooses a P to read out the
question. Ps suggest what to do first and how to continue. Class
helps, corrects or suggests an easier method of solution. T interve
only if necessary. Ps could write solutiorEr. Bls too.

Solution:

a)

b)

Thesumof two numbers i$8%. The first number is 4 times the
second number. What are the two numbers?

e.g. Let the 2nd number e then the first number is 4 x

2nd number: ¥ 4 x x = 18%, 5xx = 18%,

X = 181 + 5 = z + 5 = z = l
2 2 10 10
1st number: xx 4 = 31 x 4 = 12§ = 14E
10 10 10
Check: 14£ +3l = 17E = 182 = 181 O
10 10 10 10 2

Answer: The first number is 14.8 and the 2nd number is 3.7.
Thedifferencebetween two numbers is 18.5. The larger number
6 times the smaller number. What are the two numbers?

e.g. Let the smaller number ®ethen the larger number is>6y
6xy-y=105 5xy =105
y = 105+5 =21

yx 6 = 2.1x 6 =12.6

Smaller number:

Larger number: 12.6
Check: 12.6 —2.1 = 10.50

Answer: The two numbers are 12.6 and 2.1.

45 min

nes

Notes

Whole class activity

(or individual trial first if Ps
wish)

Discussion, reasoning,
agreement, checking, praisir

If no P thinks of the method
shown opposite, T gives hint
or suggests it and asks Ps w
they think about it.

Extra praise if a P thinks of it
without help from T.
Or

Let a be the first number and
b be the 2nd number.

a+b = 181,
2
but a = 4 x b,

SO 4x b+b = 18%

5xb = 18%, etc.

or let the two numbers lee
andb,

a—-b = 185
buta = 6xb
so 6x b—b = 18.5
5x b = 18.5, etc.
[T might point out that:
5 x b can be written as b
6 x y can be written asyg
etc.]

hat
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MEP: Primary Project

Week 15

Y6 Lesson Plan
ACthlty Notes

Factorising 75, 250, 425 and 1075. Revision, activities, consolidation 75 = 3x 52

PbY6a, page 75 Factors: 1, 3,95, 25, 75

Solutions: 250 = 2x 5°

Q.1 a) 24kg+ 2kg =12 (packs) Factors: 1, 2, 5, 10, 25, 50,

125, 250
b) 24 kg+ 1 kg =24 (packs)
425 = 52 x 17

c) 24 kg+ % kg = 24x 2 = 24 (packs)

d) 24 kg+ %kg = 24x 3 = 72 (packs)
e) 24 kg+ %kg = 24x 4 = 96 (packs)
f) 24 kg~ % kg = 24x 5 = 120 (packs)
g) 24 kg+ %kg = 24x10 = 240 (packs)
Q2 a) 40+4 =10 b)45+9=5 c)§+9—i
' ' - ' = 5 15
40+ 2 =20 45+ 3 =15 §+3:l
5 5
40+ 1 =40 45+ 1 =45 §—1:§
5 5
40—1 =80 45—&_&) §+l:g
2 3 5 3 5
40+1:u 45—£:u §+l:£
4 9 5 9 5
3 a L1 b 1 c . _4
Q ) -1 ) -1 ) *(-g)

~— A
X% x

Q.4 a) 27.8x0.1 =2.78, 27.8x0.001 =0.0278,
2.78 x 0.01 =0.0278

b) 425x12 =510, 4.25x1.2 =5.1, 4.25x 0.12 =0.51
c) 7.8+ 6 =13, 7.8+ 0.6 =13, 0.78+ 0.06 =13

Factors: 1, 517, 25, 85, 425

1075 = 5% x 43

Factors: 1, 25, 43, 215, 107

(or set factorising as
homework at the end of
Lesson 74nd review at the
start ofLesson 75)

=170)

[GIES

(= 5%2)

[N

T
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MEP: Primary Project

Week 15

Y6

Lesson Plarv5s

Activity

Solutions (Continued)

Q.5

Q.6

a)b = 20.8cm+ 6.5cm = 208 cih+ 65cm =3.2cm
Answer the length of the adjacent side is 3.2 cm.

b) A = 6.5cmx (19.4cm+ 2-6.5cm)

6.5 cmx (9.7 cm —6.5 cm)

6.5cmx 3.2cm =20.8 (cn)
Answer: The area of the rectangle is 20.8°cm

c)a=72m+15=72m+15 =24m+5 = 48m
b=33m+06 =33m+6 =55m
A=48mx55m =26.4nt
Answer: The area of the lawn is 26.4.m

Let the 1st number bethen the second number isx3x (or X)
X+3xx =128 (orx+3x = 12.8
4x x = 12.8 4 = 12.8)
X =128+ 4 =3.2
1st number:3.2
2nd number:3.2x 3 =9.6 Check: 3.2+9.6 = 12.8]

Answer: The two numbers are 3.2 and 9.6.

Notes

(as 60% — 60 = 0.6)
100
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MEP: Primary Project Week 16

R:  Calculations Lesson Plan
Y6 C: Understanding percentages. Calculating the whole from a part 7 6
E: Word problems
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factors. T sets a time limit of 4 minutes. BB: 76. 251. 426. 1076
Review with whole class. Ps come to BB or dictate to T, explaining Calculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and corrected. .
. i Reasoning, agreement, self-
Elicit that: correction, praising
e 76 = 2x2x19 =22 Factors: 1, 2,4, 19, 38, 76 e.g.
e 251 is a prime number Factors: 1, 251 76| 2 gig g
(as not exactly divisible by 2, 3, 5, 7, 11, 13 d7d < 251 ig fg 71| 71
e 426 = 2x 3 x 71 Factors: 1, 2, 3, 6, 71, 142, 213, 426 1 1076| 2 1
2
« 1076 = 2x 2 x 269 = 22 x 269 ggg 269
Factors: 1, 2, 4269, 538, 1076 1
7 min
2 Percentage

a) How could we work out what 34% of £750 is?

Ps come to BB or dictate what T should write, explaining reasor]
Class agrees/disagrees. (T shows any method not suggested b
and asks class if it is correct. )

BB: e.g.
i) 100% - £750
1% - £750+ 100 = £7.50

34% - £7.50x 34 = £255
i) 34% of £750 — £750+ 100 x 34 = £7.50x 34 = £255
15
iii) £750 x A £750x i £15x 17 = £255
100 501

iv) £750 x 0.34 = £75x 3.4 =£255

b) What percentages are we calculating if we use these plans?

Whole class activity
ingf‘t a good pace
y PHvolve several Ps.

Discussion, reasoning,
agreement, praising

Details: e.g.
7,50
x:34
3000 15
+2,2500 117
2,55.00 05
50
5:5

+
N[ X

Written on BB or SB or OHT

Ps say the percentages then come to BB to complete the calculatioRs,do necessary calculations

explaining reasoning. Class agrees/disagrees.
BB:
i) 450m=+ 4 x 3 (= 1125nmx 3 =237.5m)

[75% of 450 m, as we are calculatilig = % - 75%]

i) 20.8 kg + 100 x 61 (= 0.208 kgx 61 = 12.688 kqg)
. 61
61% of 20.8 kg, as we are calculati - 61%
[61% g % 0]

i) 0.91 km x % (= 6'—537 km = 1.274 km)

[140% of 0.91 km,as;— = 1% = 1.4 - 140%]
iv) 615 cn? x 0.11 (= 67.65 crd)

00 C as 0. = 0
[11% of 615 cri as 0.11 13) 11%)]

side of BB if they cannot do
them mentally.

Involve several Ps.

Reasoning, agreement,
praising

e.g. 0.2 038

xi6i1

2:0:8

+124:80

1/2.6:8:8
Feedback for T

© CIMT, University of Exeter

at



MEP: Primary Project

Week 16

Y6

Lesson Plarv6

Activity
2 (Continued)
c) Listen carefully and think about how you would solve this proble
55% of a distance is 275 m. What is the whole distance?
A, what do you think we should do? Who agrees? Who can thi
another way to do it? etc. And another? (Elicit the 4 methods s
below.) Which method do you like best? Why?
BB: e.g.
i) 55% - 275m
1% - 275m=+ 55 =55m+ 11 = 5m
100% - 5mx100 =500 m
i) 275m + 55 x 100 = 5mx 100 =500 m
25
i) 275 m + > 275 m+ i = 275 mx 20 = 500m
100 20 A1,
iv) 275 m+ 0.55 = 27 500 n¥ 55 = 5500 m+ 11 =500 m
17 min
3 PbY6a, page 76

Q.1

Notes

m.

"k oPiscussion, reasoning,
hov@greement, praising

Elicit that reducing or
increasing the dividend and
divisor by the same number o
times does not change the
quotient.

T shows any method which P
miss.

Read: Solve the problems in your exercise book.
Set a time limit or deal with one at a time.

Review with whole class. Ps show results on scrap paper or
on command. Ps with different answers explain reasoning at
Class points out errors and decides who is correct. Who had
correct answer but used a different plan? Mistakes discusse
corrected.

Solution: e.g. (accept any valid method)

a) Calculateg of 89.6 m

Plan: 89.6 m+ 5x 4 = 17.92x 4 = 71.68 m

b) Calculate 80% of 89.6 m.
Plan: 89.6 mx 0.8 =71.68 m

c) g of a quantity is 720 kg. What is the whole quantity?

240 4

= 720 kg x — = 960K
g 3 JOU Kg
240

Check: % of 960 kg :; x-960 kg = 720 kgl
1

Answer: The whole quantity is 960 kg.

Plan: 720 kg + %

d) 75% of a quantity is 720 kg. What is the whole quantity?
Plan: 720 kg+ 75 x 100 = 9.6 kgx 100 = 960 kg

Check: 75% of 960 kg = 960 kg 0.75 = 720 kgO
Answer: The whole quantity is 960 kg.

Individual work, monitored,
helped

SéaBﬁgsponses shown in unison.

théReasoning, agreement,
d agelf-correction, praising

Feedback for T

Extra praise if Ps notice that
a) and b), and c) and d), are t
same calculations:

2 -8 - 08_ 8o
5 10
3. - o075 75%
4 100
e.g.
9.6 960
flegs X075
P irs 4800
e+t 67200
0 720.00
11

ne

22 min
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MEP: Primary Project

Week 16

Y6

Lesson Plarv6

Activity Notes
4 PbY6a, page 76 Individual work, monitored
Q.2 Read:In your exercise book, calculate: (helped)
a) 15% of 800 b) 75% of 4000 Responses shown in unison.
c) 20% of 350 d) 100% of 26.3 Reasoning, agreement, self-
Set a time limit. Review with whole class. Bfiow amounts correction, praising
on scrap paper or slates on command. Ps answering correctly | Make sure th?t the plans
cone to BB to explain reasoning. Who did the same? Who did ShOW_” opposite in a) and c)
it a different way? etc. Mistakes discussed and corrected. are discussed for each
Solution: e.g. question.
a) 15% of 800 = 808 100 x 15 = 8x 15 =120
1000 3 - 3
b) 75% of £4000 = £4008 — = £3000 (@s75% - — = —)
41 100 4
c) 20% of 350 = 35k 0.2 = 35x 2 =70
d) 100% of 26.3 = 26.3 1 = 26.3 (|t is already the whole amoun
27 min
5 PbY6a, page 76, Q.3 o
Read: What is 19% of 6007 Fill in the items which are missing from| the'/Nole class activity
diagram. Drawn on BB or use enlarge
Allow Ps a minute to think about it, then Ps come to BB to fill in an itemCOPY master or OHP
and explain their reasoning. Who agrees? Who thinks it should be| At a good pace
something else? Why? etc. When class has agreed on the item, Bs algQolve several Ps.
write it in Pbs % rate) : : .
) . 100 . (% Discussion, reasoning,
Solution: | L x 19 . agreement, praising
(whole - 600 6 114 < (% value)
amount) | Whole unit 1% of it 19% of it (Labels in brackets are part
l ¥ of the Extension.)
:
19
(or m)
Who can explain what the diagram shows? Ps explain in their own Praising, encouragement on
words. Class agrees/disagrees.
Extension T: (pointing to relevant numbers and labelling them on diagram on BB)Whole class activity

In this diagram, 600 is thehole amount, 19 is thgecentage rate and
114 is thepercentage value.
Let's draw a general diagram to show how we can calculate any

percentage value from any amount. Ps dictate what T should draw
write, or if Ps have no ideas, T starts and involves Ps where possib

BB: +100 x % rate
v
Whole amoun ’ 1% value+ ’ % value‘
l f
< Yorate

100

T reviews. To calculate a certain percentage of a whole amount:

e calculate the value of 1% by dividing by 100, then multiply by the

percentage rate; or

e multiply the whole amount by 1 hundredth of the percentage rate.

Ps label diagram iRbstoo.

(To save time, T could have
andoasics of diagram already
e. prepared on BB or SB or OH
and Ps dictate what to write

Agreement, praising

T could ask 2 or 3 Ps to repe
the 'rules' (with help if
necessary).

B

the boxes and on the arrows|.

32 min
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MEP: Primary Project

Week 16

Y6

Lesson Plarv6

Activity Notes
6 PbY6a, page 76
Q.4 Read:In your exercise book, calculate tiwdole quantity if: Individual work, monitored,
a) 50%ofitis 43 b)17% of it is 595 helped
c) 120% ofitis 156  d) 100% of it is 36.25 Differentiation by time limit
1 (If class is not very able, dea
e) 335% ofitis33 ) 150% of it is 300. with one at a time.)
Set a time limit. Review with whole class. Bhow amounts T notes what Ps do' n pgrt e)
on scrap paper or slates on command. Ps answering correctly |  R€sponses shown in unison.
come to BB to explain reasoning. Who did the same? Who did Discussion, reasoning,
it a different way? etc. Mistakes discussed and corrected. agreement, self-correction,
Solution: e.g. praising
a) Whole amount: 43 50 x 100 = 4300+ 50 = 430+ 5 =86 1
or 43+ 0.5 = 430+ 5 =86 or43+5:43x2:_6
b) Whole amount: 595 17 x 100 = 35x 100 = 3500 37E
or 595+ 0.17 = 59500- 17 = 3500 17/595
(or 505+ L7 = 5o5x 220 _ 3 00) 8.3
100 477 -8 8
¢) Whole amount: 156 120 x 100 = 15 600- 120
= 1560+ 12 =1
. _ _ 56?_ 130 Make sure that the plans
or 156+ 1.2 = 1560+ 12 =130 which are not in brackets are
26 ;
(or 156= 120 _ 156.8 _ jeex 2 = 130) shown and discussed.
100 5 81
d) Whole amount: 36.25 100 x 100 = 0.3625¢< 100 = 36.25| (ltis already the whole amount.
or 36.25+ 1 = 36.25
&) Whole amount: 33 33 x 100 = 3300- = (Elicit that we cannot divide
3 3 by a decimal in this case as
33 3 1 1 .
=330 —— =99 33=-% -~ = =03
100, 3 3
1 We could divided by 0.3 but
or 33+ 3 33x 3 =99 the result would not be exact
Encourage Ps to learn the
or 300+ 1.5 = 3000+ 15 =200
100
(or 300+ 220 = 300: 3 =3p0x 2 = 200)
100 2 3
Extension Ps point out the whole amount, the % rate and the % value in each qJes}%ﬂple class activity
37 mi Agreement, praising
min
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MEP: Primary Project

Week 16

Y6

Lesson Plarv6

Activity
7 PbY6a. page 76, Q.5
Read: If 19% of a quantity is 114, what is the whole quantity?
Fill in the missing items.
Allow Ps a minute to think about it, then Ps come to BB to fillin an i
and explain their reasoning. Who agrees? Who thinks it should be
something else? Why? etc. When class has agreed on the item, R
write it in Pbs Extra praise if Ps notice that it is the reverse of Q.3.
Solution: % rate
x ~[as] - o

v Ly |
(Whole- 600 6 114 ~ (% value)
amount) [ whole unit 1% of it 19% of it

t |
Who can explain what the diagram shows? Ps explain in their own
words. Class agrees/disagrees. Elicit which value is the whole am
the % rate and the % value. Ps write iPlrstoo.

Extension Let's draw ayeneral diagram to show how we can calculate the who
amount from any percentage value. Ps dictate what T should draw
write, or if Ps have no ideas, T starts and involves Ps where possib
BB: x 100 +% rate

|y |

Whole amoun | 1% value| | % value|
t |
. % rate

100
Elicit that to calculate the whole amount from a certain percentage
e divide the percentage value by the percentage rate then multiply

100, or
e divide the percentage value by 1 hundredth of the percentage ra
42 min
8 PbY6a, page 76

Notes

Whole class activity

Drawn on BB or use enlargec

tencopy master or OHP
At a good pace

S a\lﬁ\9olve several Ps.

Discussion, reasoning,
agreement, praising

burferaising, encouragement onl

e Whole class activity

andor T could have basics of

€. diagram already prepared on
BB or SB or OHT and Ps
dictate where the arrowhead
should be and what to write i
the boxes and on the arrows

Agreement, praising

Of it:

byclass could repeat the 'rules’
in unison.
te.

)

=)

Read: Write a plan, estimate, calculate and check the result.
Write the answer in a sentence.

Deal with one at atime. Allow 1 minute. Ps stand up when
they have an answer and whisper it in T's ear. If they are
wrong, they try to find their mistake.

Review with whole class. First P to finish with the correct

answer explains reasoning at BB. Who did the same? Who
it another way? Ps tell class their alternative plans. Mistakes
discussed and corrected.

Solution: e.g.

a) A farmer planted strawberries to cover an area of 630 m
which is 40% of his garden. What is the area of his garde

Plan: A = 650 m + 0.4 = 6500 h+ 4 = 1625 n?
Check: 40% 0f1625 nt = 1625 mM x 0.4 = 650 rh O
Answer: The area of his garden is 162% m

Q.6

Individual work, monitored
Competition, in good hunour

Reasoning, agreement,
checking, self-correcting,
id praising
U Class applauds first P to hav

correct answer.

D

n?
E: e.g. 700x 2 = 1400 ()

(as 650 m = 700 nt and
40% = 50%)

9]
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MEP: Primary Project

Week 16

Y6

Lesson Plarv6

Activity

8

(Continued)
b) The population of a city has risen by 2% over the past yea

and there are now 3100 more people.
What was the population of the city at this time last year?

Plan: 3100+ 0.02 = 310 006- 2 = 155 000

or 2% - 3100 (people)
1% - 3100+ 2 = 1550
100% - 1550x 100 =155 000

Check: 2% of155 000 =155 008 0.02 = 31000

Answer: This time last year the population was 155 000.

45 min

=

Notes

E: €.9g.300Th+ 2 = 150 Th

Extension
What is the population now?
(155 000 + 3100 =158 100)
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MEP: Primary Project Week 16
R: Calculations Lesson Plan
Y6 C: Calculating percentage values and whole amounts in eontext
E: Calculating simple percentage rates 77
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive ~ (or whole class activity)
factors. T sets a time limit of 5 minutes. BB: 77, 252, 427, 1077
Review with whole class. Ps come to BB or dictate to T, explaining|  Calculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and Co”eCte‘ﬁeasoning agreement, self-
Elicit that: correction, praising
e 77 = 7x 11 Factors: 1, 7, 11, 77 e.g.
427\ 7
e 252 =2x2x3x3x7 =22x3Fx7 252| 2 61| 61
Factors: 1, 2, 3, 4, 6, 7, 9, 12, 14, 122 ; 1
252, 126, 84, 63, 42, 36, 28, 21, 18 21| 3
1077| 3
o 427 = 7x 61 Factors: 1, 7, 61, 427 7|7 359| 359
1
e 1077 = 3x 359 Factors: 1, 3359, 1077 1
7 min
2 Ratio and percentage

a)

b)

c)

What is theatio of circles to squares? BBYO O [ ][ ][ ][]

(3to4, or 3:4 org = 0.75)

Whatpart of 4 is 3? gor 0.75 or 75%)

T: Afraction can mean a division (e.g+34), it can be a quotient

(e.g. 3+ 4 :%), oritcanbearatio (e.g: [ | = g)
Whatpart of all the shapes are the circles% & 0.429 - 42.9%)
What is theratio of squares to circles? (4to3 or4: Sgorz 1.3)

Whatpart of 3 is 4? g or 1.3 or 133%% or 133.3%)

Let's express these fractions or ratios as percentages.

Ps come to BB or dictate to T, explaining reasoning. Class agre
disagrees.

BB:
) 2 =22 oa0m) i) 6210 = & =2 | 6o
100 10 100
i) 03 = (2 L 300) W) L = (1S = 12 . 175%)
100 2~ Y27 o
V) 4:9 = (g = 04 - 444) i) 10:5 =(2- 200%)

What percentage is 26 kg of 43 kg?
Ps suggest how to work it out. Class agrees/disagrees.

e.g. ratiois 26 : 43, so 26 kg-isg of 43 kg.

26

o = 0.605 - 60.5%. So 26 kg is about 60.5% of 43 kg.

18 min

Whole class activity
Shapes drawn (stuck) on BB

Ps come to BB or dictate what
T should write. Class agrees/
disagrees.

Involve many Ps.

Praising, encouragement only

Elicit that to change a fractio

to a decimal:

 if possible, change to an
equivalent fraction with a
denominator which is a
multiple of 10,

or if this is not possible

 divide the numerator by
the denominator.

=]

Written on BB or SB or OHT
Accept any valid reasoning.

Agreement, praising

T helps or gives hints if
necessary.

Allow the use of calculators:
26 =+ 43 = 0.6046511627. .

Agree on an appropriate
rounding (e.g.to 3d.p.)
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MEP: Primary Project

Week 16

Y6

Lesson Plarv7

[

Activity Notes
3 PbY6a, page 77 Individual work, monitored,
Q.1 Read:Complete the table to show the different percentages of |  helped
160 kgin kg and grams. Drawn on BB or use enlarged
Who can explain what the table means? (160 kg is the whole copy master or OHP
amount, the top row shows different percentage rates and the Reasoning, agreement, self-
middle and bottom rows show the percentage values in kg and|g.) correction, praising
Set a time limit. Ps can do necessary calculatioBg.iBks . .
. . ST Extra praise for Ps who notice
Review with whole class. Ps come to BB to fill in missing items,  relationships which make the
explaining reasoning. Class agrees/disagrees. Mistakes calculations easier:
discussed and corrected. Ps show details at side of BB if
. e.g. 25% of 160 kg
problems or disagreement.
. = 5x 5% of 160 kg
Solution: - 5x 8kg =40k
160kg| 1% | 5% | 10% | 25% | 50% | 75% | 100%| 125% or = 160 kg+ 4 = 40 kg
inkg | 1.6 8 16 40 80 120 | 160 200 etc
ing | 1600 8000| 16000 40000 80 OPTROO0OO0, 160000 200 0PO
Extension What is the general rule for the table? Whole class activity
(percentage value = whole amountl00 X percentage rate Check with values in the tabl
or — whole amount percentage rate) Praising
100
23 min
4 PbY6a, page 77

Q.2

Read: Complete the table to show the different percentages of
0.5 min km and metres.

Elicit that the task is the same as in Q.1 but the whole amount {
time is part of a km. Elicit that 0.5 km = 500 m.

Set a time limit. Ps do necessary calculatiosxirBks

Review with whole class. Ps come to BB to fill in missing items
explaining reasoning. Who agrees? Who worked it out anothe
way? etc. Mistakes discussed and corrected. Ps show details
calculations at side of BB if problems or disagreement.

Solution:

05km| 1% | 5% | 10% | 25% | 50% | 75%| 100%| 125% | 90%
inkm | 0.005 | 0.025| 0.05 | 0.125| 0.25 | 0.375| 0.5 | 0.625| 0.45
inm 5 25 | 50 125 | 250 | 375 | 500 | 625 | 450

Agree that the general rule is the same as the previous table.

=

of

28 min

his Drawn on BB or use enlarged

Individual work, monitored,
helped

copy master or OHP

Reasoning, agreement, self-
correction, praising

Extra praise if Ps noticed easy
relationships.
Details: e.g.

125% of 0.5 km =
0.5km+ 100 x 125
= 0.005x 125 =0.625 km

or 0.5kmx 1.25 =0.625 km

© CIMT, University of Exeter



MEP: Primary Project

Week 16

Y6

Lesson Plarv7

Activity Notes
° PbY6a, page 77 ) Individual work, monitored,
Q.3  Read:Complete the table to show the different percentages of | pelped
aright angle, astraightangle and avholeangle (in®). Drawn on BB or use enlarge
Elicit that a whole angle 360°, a straight angle £80° and copy master or OHP
aright angle =90°. Ask Ps to draw them on BB or show the tums-Quick revision of angles
T writes the unit of measure beside each type of angle in table pn %Beasonin agreement. self-
and Ps write it ifPbstoo. Set a time limit. 'ing, agre ’
. . . | . correction, praising
Review with whole class. Ps come to BB or dictate to T, explai 1|ngE o )
reasoning and showing details of calculations where necessary. ~EXtra praise if Ps noticed
Who agrees? Who worked it out another way? etc. Mistakes | relationships which made
discussed and corrected. completion of the table easie
Solution: e.g. 90% = 100% — 10%
Angle 1% 5% 10% | 25% 50%| 70%| 90% | 100%/| 150%
Right (©) | 09 | 45 9 225| 45 | 63 | 81| 90 | 135 (Class could say b(?th fqrms
Straight ¢) 1.8 | 9 | 18 | 45 | 90 | 126 | 162 | 180 | 270 of the general rule in unison
Whole € )| 3.6 18 36 90 180 252 324 360 540
Details: e.g. 90% 0860° = 360° + 100 x 90 or 90% of360°
=360° +10x 9 = 36° x 9 = 324° | = 360° x 0.9 = 324°
30 min
6 PbY6a, page 77
Q.4 Read:Write thewholelength in the table if 3.5 m is the given Individual work, monitored,
percentage. helped,
What is different about this table compared with the previous table¢@r whole class activity if Ps
(In the previous tables we had to calculate the percentage values ke unsure)
in this table we have to calculate the whole amount.) Drawn on BB or use enlarge
Do one or two columns with the whole class first if necessary, copy master or OHP
otherwise set a time limit. Ps calculate mentally @&%nBks Reasoning, agreement, self-
Review with whole class. Ps come to BB to fill in a value and correction, praising
explain reasoning. Class agrees/disagrees. Mistakes discussed aﬂgcept both decimal and
corrected. fraction forms.
Solution: )
Reasoning: e.g.
If35mis: | 1% | 2% | 4% | 5% | 10%| 20% 25%| 50% | 100%| 150%, 5% - 35m
}Qﬁg‘ﬁ’hh%? 350m 175m| 87.5Mm 70m 35m175m 14m| 7m| 35m 23 n| 1% - 35m=<5
1
oZm™|  100% - 3.5m+ 5 x 100
Extension What is the general rule for completing the table?

(whole amount = percentage valaepercentage ratg 100

= 0.7mx 100 =70m

I

38 min
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MEP: Primary Project

Week 16

Y6

Lesson Plarv7

Activity
7

PbY6a, page 77

Q.5

Read:Solve the problems in your exercise book. Estimate,
calculate and check each result.

First discuss whaiross income andet income mean and what
kind of taxes are normally deducted (taken out) before anyon
receives their pay. Allow Ps to explain if they can, otherwise
T explains (showing a real example of a pay slip if possible).

Why does everyone who is earning money need to pay taxes
the Government? Ps make some suggestions.

Deal with one question at a time. T chooses a P to read out
question. Ps write plans, estimate, calculate and check
result then write the answer as a senten&xirBks

Review with whole class. Ps show results on scrap paper or
slates on command. Ps with correct answers explain reasor
at BB. Mistakes discussed and corrected.

Solution: e.g.

a) How much does Mr. Smith earn per month if £3599 goes
into his bank account after 41% has been deducted in tax
from hisgrossincome?

Plan: 100% —41% = 59%- £3599
100% - £3599+ 59 x 100 = £61x 100 =£6100
or £3599+ 0.59 = £359 906G 59 = £6100

Check: 41% of £6100 = £6108 0.41 = £2501
£6100 — £2501 = £3599

Answer: Mr. Smith earns £6100 per month.

b) Mr. Smith spends 60% of higtincome on household bills
and food. How much does he have left each month to sp
on other things?

Plan; Has left: 100% — 60% = 40%
40% of £3599 = £3599 100 x 40

= £3599+ 10 x 4 = £359.90x 4
=£1439.60

Check: 40% of net income = £1439.60
100% of net income = £1439.600.4

= £14396+ 4 = £3599 [
Answer: Mr. Smith has £1439.60 left each month.

Notes

Individual work, monitored,
helped, but class kept togeth
on the questions.

Initial whole class discussion
e to clarify the context.

Involve several Ps.

BB:
to _

gross income: amount earne
he Netincome: amount receive

Responses shown in unison.

Reasoning, checking,
~agreement, self-correction,
INGpraising

Ps could check results on

calculators.

ES

E: £3600+ 60 x 100
= £60x 100 = £6000

1
9

C:

wiw
a1l

aig|dio|o

9
9
0

end

E: £4000+ 10 x 4 = £1600

or £3599x 0.4 =£143.60
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MEP: Primary Project

Week 16

Y6

Lesson Plarv7

Activity
7

(Continued)

c)

d)

Mr. Smith saves 25% of the money he has left each montt
(after paying his household bills and food) for his family's
yearly holiday.

How much does he save each year for the family holiday?
Plan:  Amount saved each month: 25% of £1439.60
Amount saved each year: 25% of £1439:6Q2

= £1439.6G- 4 x 12

= £1439.6(x 3
= £4318.80
Check: £4318.80+ 12 x 4 = £4318.80- 3
= £1439.600
Answer: Mr. Smith saves £4318.80 each year for the fami

holiday.

The original price of a holiday was increased by 25% and
its new price is £960. What was the original price of the
holiday?

Plan: New price: 125% of original price

125% — £960 C: 7,68
1:2:5|/9:6:0,0:0
1% - £960+ 125 —875
8:5:0
100% - £960+ 125x 100 ~ 750
= £7.68x 100 50152
= £768 0
or  100% - £960+ 1.25 = £96 006 125 = £768
Check: £768 + £768+ 4 = £768 + £192 = £960

Answer: The original price of the holiday was £768.

n

45 min

Notes

Accept and praise any corre
method of solution.

E: 25% of £1600

= £1600+ 4 = £400

12 x £400 = £4800
25 1
0 %
(as dividing by 4 then
multiplying by 12 is the same
as multiplying by 3)

(as 25% -

E: £1000+ 125 x £100
= £8x 100 = £800

or Let original price be.
1

1= x x = £960
4

X = £960+ 12
4
= £960+ S
4
192 4

= £960x — = £768

1

ct
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MEP: Primary Project Week 16
R:  Calculations Lesson Plan
Y 6 C: Real-life problems involving fractions, decimals, percentages 7 8
E: Advanced problems
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positivé  (or whole class activity)
factors. T sets a time limit of 6 minutes. BB: 78. 253. 428 1078
Review with whole class. Ps come to BB or dictate to T, explaining|  ~gjculators allowed.
reasoning. Class agrees/disagrees. Mistakes discussed and corrected, .
- i easoning, agreement, self-
Elicit that: correction, praising
e 78 = 2x3x 13 Factors: 1, 2, 3, 6, 13, 26, 39, 78
e.g. 78| 2
e 253 = 11x 23 Factors: 1, 11, 23, 253 253| 11 39| 3
23| 23 13| 13
L] = = 2
428 = 2x 2 x 107 = 2° x 107 1] 1 1 1078 2
Factors: 1, 2, 4, 107, 214, 428 428| 2 539| 7
. 1078 = 2x 7x7x 11 = 2x 72 x 11 ié‘?‘ io7 Z 11
Factors: 1, 2, 7, 1114, 22, 49, 77, 98, 154, 539, 1078 1 1
L1
8 min
2 Problems

Listen to this problem and think how you would solve it.

a)

b)

How much would 7 metres of material be if 4 metres cost £6.407

Ps make suggestions then T leads Ps through the methods belo
BB: If 4m - £6.40,

then 1m - £6.40+ 4 = £1.60

S0 7Tm - |£6.40+ 4 x 7| = £1.60x 7 =£11.20

In this method we have used 2 operations (T draws a box aroun
them). Who can write a plan using just one operation?
1.60 7

£640x — = £11.20
41

Whatpercentage of the cost of 4 metres is the cost of 7 metres?

Ps tell their ideas. If not suggested by Ps, T shows how ratio ca
used to simplify the calculation.

BB:

= 1% =175 - 175%%

(assuming that the costs are in direct proportion, i.e. there is no
discount for buying more material)

Costof 7m:costof4m = 7:4%

Five eigths of a number is 4 and a half. What is 1 quarter of tha
same number?

Ps come to BB or dictate to T. Who agrees? Who can think of
another way to do it?

e.g. Letthe number be

BB: §ofx:41,xx§:g,
8 2 8 2
9 5 9 -84 3 __1
X——?———X————7—
2 8 2, 5 5 5
Lozl =3.,4-2242
4 5 5 5 5
or using ratio: o
1
1;§:3;§:2;5,30f41:?xg:§:1f
4°8 8 5~ 2 5 2 5 5
15 min

W.

nb

Whole class activity
Involve many Ps.

At a good pace
Reasoning, agreement,
praising

Feedback for T

P comes to BB or dictates what

T should write. Class agrees
disagrees.

T gives the idea and Ps com
o BB to write the calculation
with T's help where necessar

Extra praise if a P thinks of thi

Discussion, reasoning,
agreement, praising

or§ofit_>41

8 2

1Ofit—»g+5:3

8 2 10

1 2 .. 9

— = —ofit - — x

4 8 405/21
9 _.4
5 5

If no P suggests it, T mentior
using ratio and helps Ps to
write it as shown.

/

U
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MEP: Primary Project

Week 16

Y6

Lesson Plarv8

Activity

3
Erratum:
In Pbs
there
should be
an'a’
before
'sentence’.

PbY6a, page 78

Q.1

Read: Write a plan. Estimate, calculate and check the result

Write the answer as a sentence.

Set a time limit of 4 minutes. Ps read questions themselves
and solve them i&x. Bks

Review with whole class. Ps could show results on scrap pa

or slates on command. Ps with different answers explain

reasoning at BB. Class points out errors and agrees on corre

answer. Who had the correct answer but worked it out in a

different way? Mistakes discussed and corrected. T choose

Ps to say the answers as sentences.
Solution:

a) 10% of an amount is £142.80. What is 93% of the same
amount?

E: £143x 10 = £1430 (as 93% 100%)
Plan: £142.80+ 10 x 93 = £14.28x 93 = £1328.04

or Let the amount be
X x 0.1 = £142.80x = £142.80+ 0.1 = £1428,
93% of £1428 = £1428 0.93 = £1328.04

14.28 03
or £142.:80x — = £14.28x 93 =£1328.04
10,
can =B _ _
or 93:10 _E = 0.3, £142.80x 9.3 =£1328.04

Answer: 93% of the amount is £1328.04.
L 3 T
b) I am thinking of a numberlgof my number |9.5E.

What isZ% times my number?

E:§ _>16,l _>2,§ - 10, 2x 10 = 20
5 5
Plan: Let the number be
x x 8 = 150 = 232
5 15 15
29 1
22 .8 _22 5 _ 2 _ g2
15 5 453 81 3 3
3
3 3 4 4 4
or using ratio: i:l§ = 2: 8 = E.g = 45:32
4 5 4 5 20 20
29 3
Eoflsl :/Ziz xiS :g = 21§
32 15 15 32, 4 _4
Answer: Two and a quarter times my number is 21 and
3 quarters.
21 min

Notes

Individual work, monitored,
helped

Differentiation by time limit.

[Only a) is expected from the
majority of the class in the
per4 minutes allowed; b) is an

advanced problem for the
more able Ps.]

—

2C
Responses shown in unison.

Reasoning, agreeement,
self-correction, praising

Accept any valid method, but
if Ps prefer any of the metho
shown to their own method,
they can write it irEX. Bks.

If no P used ratio, T shows it
and asks class if it is correct.

BB: 14,28
x:9:3
428 4

+:1:2:8:5 20

1.3:2:8,0: 4
1 1
or—_>15l—@
15 15
< AP

5 15 15

§_,§x5_§

5 15 3

T 8.,

4 3 12

9 29 3 87

—_ 5 x/g/:_

4 12, 4

:21§

s
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MEP: Primary Project

Week 16

Y6

Lesson Plarv8

Activity
4

Extension

PbY6a, page 78

Q.2

Read:The mass of a solid object is 144.5 g and its volume is
17 cni.

a) What is the mass of 1 €of the material from
which the object is made?

b) What is the mass of Bwf the same material?
Set a time limit of 3 minutes. Ps calculatdm Bks

Review with whole class. Ps show results on scrap paper or
slates on command. Ps answering correctly explain reasonir
BB. Who did the same? Who did it a different way? etc.
Mistakes discussed and corrected.

Solution: e.g.
a) 17cm - 1445¢g
lcen? - 14459+ 17 =854 (1 million)
b) 1 nf = 100 cmx 100 cmx 100 cm = 1 000 000 (&n
1m - 8.59gx1000000 = 85000009 = 8500 kg
= 8.5 tonnes
What could the object be? (e.g. a cuboid measuring 17 cm b
1 cm by 1 cm) What material might it be made from?

(e.g. metal) Ps could measure and weigh different objects
that they think might be close in volume and mass.

25 min

g aReasoning, agreement, self-

Notes

Individual work, monitored,
helped

Expect part a) from all Ps bu
part b) only from more able P$
within the given time limit

Responses shown in unison

correcting, praising

Feedback for T
C: 8.5
17|14, 4,5
-:1.36
85
- 85
0

Whole class discussion

(T could have an object or
objects already prepared.)

PbY6a, page 78

Q.3

Read: In the 2003 Athletics World Championship in Paris,

Felix Sanche (from the Dominican Republic) won the

400 m men's hurdles in a time of 47.25 seconds.

a) Joey Woodyfrom the USA) came second.

His time was 1.0197 of the winner's time. What weé
Joey Woody's time?

b) Periklis lakovakis(from Greece) was third in a time
of 48.24 seconds. What percentage was this of the
winner's time?

Talk briefly about Paris, France, the Dominican Republic ang

Greece. Elicit/show their positions on a globe or world map.

Set a time limit of 3 minutes. Let Ps use calculators.

Review with whole class. Ps show results on scrap paper or

slates on command. Ps answering correctly explain reasonir

BB. Who did the same? Who did it a different way? etc.

Mistakes discussed and corrected. Ps say answers in sente

Solution: e.g.

a) 1.0197 of 47.25 sec = 47.25 9ed.0197 = 48.18 sec
Answer: Joe Woody's time was 48.18 seconds.

b) 48.24 sec: 47.25sec = 4824 : 4725

4824
—— = 1.02 (to2d.p.)-
4725 ( P

Answer: Periklis lakovakis's time was about 102% of the
winner's time.

102%

S

30 min

g at
nceExtra praise if Ps did b)

Individual work, monitored,
helped

Initial whole class discussion

to set the context. Ps say what

they know about the countries

(Paris, athletics, hurdles)

T could have some information
already prepared (e.g. pictures,

flags, world record time,
number of hurdles, etc.)

Differentiation by time limit.
Results shown in unison.

Reasoning, agreement,
Self-correction, praising

correctly; expect only a) from
majority of Ps

Class agrees on the appropriate

rounding. (If possible, T show
computer calculator projected
on a screen.)

© CIMT, University of Exeter
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MEP: Primary Project

Week 16

Y6

Lesson Plarv8

Activity
6

PbY6a, page 78, Q.4
Who knows what teletext is? (T explains if necessary or even bette
shows it on a television or projects it onto a screen.)

What are exchange rates? When do we use them? Relate to holid
abroad, football transfers between foreign teams, buying and sellin
goods from other countries, etc.

Ps say what they know about the countries mentioned in the table and

show where they are on a world map.

Read: On the 1st of September 2003, these exchange rates were showgyperiences of different

on teletext. Fill in the missing rates. Use a calculator.
Which column in the table shows the exchange rates? (LH column

What do they mean? (e.g. If you changed £1 into Euros on that day,
you would have got 1.429 Euros in exchange. ) Elicit/tell that the type BB:

of money used in a certain country at a certain time is calledrtsncy.

What do we have to calculate in the middle column? (How much mon
you would get for 1 American dollar if you changed it into other currengie

How can we work them out ? Ps make suggestions butif no P is ¢
T explains. Ps do calculation on calculator and agree on an appropg

rounding (e.g. correct to 3 decimal places, as in LH column of table).

BB: 1567% = £1
1$ = £1+ 1.567 = £0.638 (correct to 3 decimal places)

1.567% = £1 = 1.420
1$ = 1.42% + 1.567 = 0.912€ (to3d.p.)

Ps do calculations on calculators and come to BB to write results in
the table, saying the whole operation. Class agrees/disagrees. Psg
amounts in tables iRbstoo.

When middle column is completed, ask Ps how to calculate RH col
Agree on an appropriate rounding.

BB: 182.695 JPY = £1
1JPY = £1+ 182.695= £0.00547 (e.g. to 5d.p.)
182.695 JPY = £1 = 1.429
1JPY = 1.42% + 182.695= 0.00782€ (to 5d.p.) etc.

Solution:

etc.

Key: £ = GBP (British Pound = Euro, $ = USD ( Dollar),

JPY = Japanese Yen, CHF = Swiss Franc, SEK = Swedish Kr
£1 = 1.42% 1$ = £ 0.638 1JPY = £0.00547
£1 = 1567 $ 1$ = 0912 ¢ 1JPY = 0.00782¢
£1 = 2.196 CHF 1$ = 1401 cHE 1 Jpy =0.00858g
£1 = 13111 SEK  1$ = 8.367 Sk 1Jpy =0.01202
£1 = 182.695JPY 1% 216.589 gjpy 1 gpy = 0.07176 gpk

Notes

Ps have calculators on desks.
» Whole class activity but Ps
work in Pbsat same time.

AaYSwritten on BB or use enlargeo
copy master or OHP

Discussion about context and
meaning of table. Involve
several Ps. Ps tell of their ow

-

currencies.

currency
current type of money in use

iscussion, agreement on

hich operation to use.
rrect

riatgeaszoning, agreement, praisipng
[When converting $ (and JPY
to £s, T might show and
explain how to use thex./
button on the calculator.

BB: o %%%Lcal]

At a good pace.
wr&e , .
easoning, agreement, praising

imn.
Note:

Ps might have calculators
which do not show a sufficient
number of decimal digits and
might give the result as, e.g.

7.8217795 B3-

which means that each digit
should be moved decimal
places to the right, i.e.

P2 00078217795 % 0.00782)

[%2)

(rounding to 5 decimal place
is given here but any suitable
rounding is acceptable.)

Practice for Ps in using
calculators accurately and in
rounding results appropriately

37 min
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MEP: Primary Project

Week 16

Y6

Lesson Plarv8

Activity
7

PbY6a, page 78

Deal with one question at a time. Set a time limit. Ps read

question themselves, write a plan, do calculation, and write the

answer in a sentence fiix. Bks.

Review with the whole class. Ps could show results on scrap
paper or slates on command. Ps answering correctly explain
reasoning at BB. Who agrees? Who did it another way? etc
Mistakes discussed and corrected. T chooses a P to say the
answer in a sentence.

Accept any correct method but also show the short methods
given below.

Solution: e.g.

a) A factory smelts iron from iron ore. Iron makes up only 62
of iron ore. How much iron can the factory smelt from
25.7 tonnes of iron ore?

Plan: 62% of 25.7 tonnes = 25.%t0.62 =15.934 tonnes

Answer: The factory can smelt 15.934 tonnes of iron from
25.7 tonnes of iron ore.

b) i) The original price of a machine was £700. The shop
reduced the price by 10%, then cut the reduced price &
20%. What does the machine cost now?

Plan:  80% of (90% of £700)
= 0.8x (0.9 x £700)
= 0.8x £630 =£504

Answer: The machine now costs £504.

i) Another shop had the same machine and cut 20% off t
£700 first, then cut 10% off the reduced price. Is the
machine cheaper in this shop?

Plan: 90% of (80% of £700)
= 0.9x (0.8 x £700)
= 0.9x £560 =£504

Answer: No, the machine costs the same in both shops.

¢) The price of a television was cut by 10%, then by 10% of

reduced price. The television now costs £243. What was
original price?
Plan: Let the original price br.

90% of (90% o) = £243

0.9 x (0.9 x x)= £243

0.81 x x = £243

X =£243+ 0.81 = £24 306G 81 =£300
Answer: The original price was £300.

or (£243+ 0.9)+ 0.9

45 min

Notes

Individual work, monitored,
helped

(or some done with whole
class if time is short)

In @) T elicits/explains the
context first. (Iron ore occur
naturally and contains a
mixture of pure iron and othe
substances. The iron ore is
heated to a high temperature
so that the pure metal melts

-

and can be collected separately.)

Results shown in unison.

Discussion, reasoning,
agreement, self-correction,
praising

Feedback for T

(A reduction of 10% means a
selling price of 90%.

A reduction of 20% means a
selling price of 80%.)

Agree that:
80% of 90% = 90% of 80%

as 0.8x 0.9= 0.9x 0.8

(£2430+ 9) + 0.9
£270+ 0.9
£2700+ 9 = £300
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MEP: Primary Project Week 16
R:  Calculation Lesson Plan
Y6 C: Practice: operations with rational numbers. Word problems 79
E: Advanced problems
Activity Notes
1 Factorisation Individual work, monitored
Factorise these numbers in your exercise book and list their positive  (or whole class activity)
factors. T sets a time limit of 5 minutes. BB: 79, 254, 429, 1079
Review with whole class. Ps come to BB or dictate to T, explaining|  calculators allowed.
re-aéonlng. Class agrees/disagrees. Mistakes discussed and corre 3teq?easoning, agreement, self-
Elicit that: correction, praising
* 79 is a prime number Factors: 1, 79 e.g.
(as not exactly divisible by 2, 3, 5 or 7 ahtf > 79) 429, 3
T 2541 2 143 11
« 254 = 2x 127 Factors: 1, 2, 127, 254 127} 127 13| 13
1
e 429 = 3x 11 x 13 1079 131
Factors: 1, 3, 11, 13, 33, 39, 143, 429 83| 83
e 1079 = 13x 83 Factors: 113, 83, 1079 1
7 min
2 Comparison
Which is more? Let's fill in the missing signs. Whole class activity
Ps come to BB to write the missing sign and explain reasoning. Clgss Written on BB or use enlargg
agrees/disagrees or points out another way to determine the sign. copy master or OHP
Where possible, encourage Ps to explain without calculating each side.At a good pace
BB: e.g. Involve many Ps.
a) 2 x 3 2 + 3 [§ + 3 > 2 + E' as 3 > Z] Reasoning, agreement,
b) 1 1 E 1_§ [ﬁ = 1; 1_§ = 1] Extra praise for clever
2 3 6 6 6 6 6 reasoning
1 5 6 5_25 6 _ 18
c) 6-—= |[>]| 5.6 5 >5—, as—=— > — = — Feedback for T
) 6 [ 6 10 6 30 10 30]
d) 0.8+ (0.45-0.5]=]| 0.8+0.45-0.5 [LHS brackets not needed] » , ,
(Revision of operations with
e) 2-(1.1-02)[>] 2-1.1-02 [2-11+0.2 > 2-11-0.2] fractions and decimals and
5 _ use of brackets)
) 12x06|<|12x = 0.6 < 0.6
) 5 [ ]
g) 6% of £500 =] 5% of £600  [6x £5 = 5x£6 = £30]
15 min
3 PbY6a, page 79

Read:Practise addition and subtraction.

Set a time limit or deal with one row at a time. Ps write result
in Pbsif they can calculate mentally, or do calculation&in
Bksif they need more space.

Review with whole class. Ps come to BB or dictate to T,

explaining reasoning where necessary. Class agrees/disagre
Mistakes discussed and corrected.

Q.1

Solution:
5 2 7 8 3 _5 1
a) i) —+= == i) ——— = = ==
9 9 9 5 15 15 3
iy 45 +22 =68 = 71
7777

Individual work, monitored
(helped)

Written on BB or use enlarge
copy master or OHP

Differentiation by time limit

%)

es.Reasoning, agreement, self-
correction, praising

Accept any valid method

Review in detail any operatio
causing problems.

Feedback for T
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MEP: Primary Project

Week 16

Y6

Lesson Plarv9

Activity Notes
3 (Continued) Elicit that:
5 2_5 3 8 » when adding or subtracting
iv) 3— -1— =2+ =2-— =1~ fractions with unequal
11 11 11 11 .
how both denominators, change them to
or = £ _13 = 8 (s ?r:NdO equivalent fractions which
1 1 1 methods) have the lowest common
denominator (i.e. the
b) i) 3,2_9+8_171_ 13 denominator is the lowest
4 3 12 12 12 common multiple of the two
i 5 3_10-9_1 original denominators);
6 4 12 12 + when adding or subtracting
27 31 -5 14+9 _ 23 -6 5 mixed numbers, add or
i) PR T I T ST subtract the whole numbers
first, then add or subtract the
iv) a3 15,322 _5,1 fractions;
8 4 8 8 . .
_ ) » when adding or subtracting
c) i) 05+0.2 =0.7 i) 1.8-0.7 =1.1 decimals, it is easier to write
iii) 12.3+5.86 =18.16 iv) 4.23-1.6 2.63 the calculation veritcally, with
equal place-values lined up
21 min
4 PbY6a, page 79

Q.2

Read: Practise multiplication and division.

Set a time limit or deal with one row at a time. Ps write resul
in Pbsif they can calculate mentally, or do calculationfxn
Bksif they need more space.

Review with whole class. Ps come to BB or dictate to T,
explaining reasoning where necessary. Class agrees/disagre

if problems or disagreement. Review the 'rules'.
Solution:

.4 20 2 2 2
a) i) —x5=— =6-= i x = =4
) i) 3 3 3 ) 14 7
|||)ﬂ—5:i IV)§_4:E
3 15 9 9
b)) 15x3=3+2 =3+2% =52
4 4 4
(or:ZXB:Z—l:SE)
4 4
i) 12><4g—48+ﬁ—48+4ﬂ—5ﬂ
5 5 5 5
iii)11+3:g+3:§ iv) 25—5:2—1+5zé
8 8 8 8 40
c) i) 0.6x4 =24 i) 0.6+ 4 =0.15
i) 2.7 +3 =0.9 iv) 2.7x 3 =8.1
2
d)|)/fx1_z ||) ﬂ+1:ﬂx2:§: §
5 27 5 5 2 5 5 5
%% % 3 6.5 6 _8_ 48 23
i) —=x—=— V) —+—-=—=-x—=-=—=1—
5 8, 4 5 8 5 5 25 25

bes
Mistakes discussed and corrected. Show details of calculations

Individual work, monitored
(helped)

Written on BB or use enlarge

copy master or OHP
Differentiation by time limit

Reasoning, agreeemnt, self-
‘correction, praising

Deal with alternative method
asinb)i).

Elicit that:

 to multiply a fraction by a

whole number, multiply the
nominator or, where possil

divide the denominator;

« to divide a fraction by a
whole number, divide the
numerator where possible,

or multiply the denominatof;
 to multiply a mixed number

by a whole number, multipl
the whole number first, the
multiply the fraction, or firs
write as a single fraction;

« to multiply a fraction by a
fraction, first simplify where
possible, then multiply the
numerators and multiply th
denominators

« to divide a fraction by a
fraction, multiply by the
divisor's reciprocal value.

© CIMT, University of Exeter
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MEP: Primary Project

Week 16

Y6

Lesson Plarv9

Activity Notes
4 (Continued) « to multiply or divide by a
) i) 3+ 4 _ 3 x 5_15 _ 33 mlxed qumber, flr_st change
5 4 4 4 it to a single fraction, then
) 1 11 1121 1 mult|pI¥ or d|V|de.as normal
i) 2= x5=- = = x— = — « to multiply a decimal by a
5 2 5 2 10 10 . e
decimal, do the multiplicatio
L2 11 3 27 5 as if they were both whole
i) 9+3= =9+==9x— = — = 2> :
3 3 11 11 11 numbers, then write the
2 decimal point in the produc
iv) 5_ - 33 _ 36 - 4 _ 36, M 72 . 1§ so that it has the same num
1477 14 7 41 47 a7 of decimal digits as the two
f) i) 0.8 x 0.3 =0.24 i)y 24+ 03 =24:3 =8 factors combined;
i) 114 x 0.7 =7.98 iv) 0.84+ 1.2 = 84+12 =0.7 | * todivide by a decimal,
] _ ] ] ) ) o increase the dividend and
Extension T: We call a fraction vyh|ch can be wrlltten as a m|xed number (i.e. itis  ivisor by the same numbe
greater than 1., o) |ts. numerator > its denommat@lgﬂ or an of times so that the divisor
improper fraction. Either name can be used. Ps give own examples. 5 \vhole number.
30 min
5 PbY6a, page 79

Q.3 Deal with one question at a time. Set a short time limit.
Ps read question themselves, solve ExnBks then show result

on scrap paper or slates on command.

Ps with different answers explain reasoning at BB. Class
points out mistakes and agrees on the correct answer. Who
thought the same? Who worked it out in another way? etc.
Mistakes discussed and corrected.

Solution: e.g.
a) Calculate:
4D 1 15-1601. 8
4——9 +1= =
BL 7 % 20 07
- Eg_iﬂ !
200 8
= 4& X Z
20 8
S99, 7_68_ 8
20 8 160 160

b) Which decimal is an equal distance from betlﬁ% and%

on the number line?
By calculation: ’% + (—2%)] +2 =

The only possible number is —1, which is a whole number
but it can be written in decimal form as — 1.0.
¢) What is the price of 1 kg of apples if the priceéfg is £3.20?

Plan: £3.20+ 2.5 = £32+ 25 =£1.28
or £3.20+ 5x 2 = £0.64x 2 = £1.28

Answer: The price of 1 kg of apples is £1.28.

Individual work, monitored,
helped

Results shown in unison.

Discussion, reasoning,
agreement, self-correction,
praising

Accept any valid method of
solution with the correct

reasoning.
or = 5x r_1 X !
8 20 8
_ 3% 7 _ 700-7
8 160 160
_ 693 _ 53
T 160 160

or by drawing a diagram:

BB: 1 L
-2 >
¢ — 0
3 -2 -1 0 1
or
£3.20+ 2% = £3.20+ 2>
2 2
0.64 2
= £3.20x £ = £1.28
51

ber
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MEP: Primary Project

Week 16

Y6

Lesson Plarv9

Activity Notes
5 (Continued)
d) Linda had £500 in her bank account. She spent 18% ofitt or Spent: 18% of £500
How much money does she have left? = £50 0.18
Plan: Spent: 18%, so has left: 100% —18% = 82% = £90
82% of £500 = £50&% 0.82 = £5x 82 =£410 Has left: £500 — £90 £410
Answer: Linda has £410 left.
35 min
6 PbY6a, page 79

Q.4 Deal with one question at a time. Set a time limit. Ps read
question themselves, write a plan, do calculation and write th
answer as a sentencefir. Bks.
Review with the whole class. Ps could show results on scrap
paper or slates on command. Ps answering correctly explain
reasoning at BB. Who agrees? Who did it another way? etc
Mistakes discussed and corrected. T chooses a P to say the
answer in a sentence.

Accept any correct method but also show the short methods
given below.

Solution: e.g.

a)

b)

I had £2000. First | spent 2 fifths of it, then | spent 3 quar
of what was left. How much money do | have now?

Plan: Have Ieﬂ:l of(§ of £2000) 1,3 £2000
4 5 4 5

Answer: | now have £300.

Individual work, monitored,
helped

Results shown in unison.

Discussion, reasoning,
agreement, self-correction,
praising

Feedback for T

or

ersFirst spent:

% of £2000 = £800

Then spent:

% of £1200 = £900

£2000 — £800 — £900 £300

The sum of 1 third of my money and half of my money is £1400.

How much money do | have?

Plan: = += =—"—>= == _ £1400
3 2 6
5 280 6
Whole amount: £1406 — = £1400x —
6 5
= £1680

Answer: | have £1680.
Two thirds of my money is the same as 3 quarters of Joe's
money. If Joe has £2400, how much do | have?
Plan: Let my money be.

2 ofx = § of £2400
3 4

2 3 600

§><X — x £2400 = £1800

2 900 3
X =£1800+ — = £1800x — = £2700
3 21

Answer: | have £2700.

41 min

or

S L £1400

6

1 .

¢ - £1400+ 5 = £280
6

o - £280x 6 = £1680

or 3 of £2400 = £1800

£900
£1800+ 2 x 3 = £2700
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MEP: Primary Project

Week 16

Y6

Lesson Plarv9

Activity

7

PbY6a, page 790.5
Read: Solve the equations.

Ps come to BB to calculate solutions, explaining reasoning. Class
checks by mentally substituting the resulting value for the letter.

Solution:

a) 1E+x =4,x = 4—1E = 3—g = 2§
5 5 5 5
Check: 1E +2§ =40
5 5
b) y—2.91 = 3.3y = 3.3+2.91 =6.21
Check: 6.21 —2.91 = 3.30
C)uxgzlé,u:l§+E:Zx§:§:2§
3 4 4 3 4 2 8 3
7 1
Check:2§ X E :e_ﬂ:x? = Z = lé 0
8 3 4 /31 4 4
dv+15=63v=63x15=63+3.15 98.45

Check: 9.45+ 15 = 945+ 15 = 189+ 3 = 6.3 0

e) 4l +t:63,
5 5

Check:4l+£:2_1x§:§:53 0
5 32 5 21 5 5

fy 2xz+3xz =125, 5xz = 125, z = 125 5 =25
Check:2x 25+3%x 25 =5+75 = 12.5]

45 min

Notes

Whole class activity

(or individual work under a
time limit if Ps wish)
Involve many Ps.

At a good pace
Reasoning, checking,
agreement, praising

Feedback for T

or

Nwr|lRro
gjog|dw

+
OO IW|X

T reminds Ps that when a lett
is used to represent an unkov

number, the multiplicatiosign
can be omitted:

BB: 2xz+3x 2z
=2+ =
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MEP: Primary Project Week 16

Lesson Plan

Activity Notes
Factorising 80, 255, 430 and 1080. Revision, activities, consolidation g5 _ -4 , g
PbY6a, page 80 Factors: 1, 2, 4, 5, 80, 16, 20,
I 40, 80
Solutions:
255 = 3x 5x 17
x | 100 | 21 =
Q1 ; r | 21| | Factors: 1,3, 5,15, 17, 51, 85,
800 8 168 255
Whole unit 1% of it 21% of it 430 = 2x 5 x 43
t | Factors: 1, 2, 50, 43, 86,
+ 215, 430
1080 = 2% x 3 x 5
QZ 10 hours 1;A) 55%1 10% 25? 50% 7?% 100% | 200% Eactors: 1, 2, 3’ 4, 5' 6, 8, 9,
in hours % |16°3 1 25 5 75 10 20 10, 12, 15, 18, 20, 24, 27, 40,
inminutes| 6 30 60 150 300 | 450 600 | 1200 45, 54, 60, 72, 90, 108, 120,
insecondy 360 1800 | 3600 | 9000| 18000 27000 36000 72000 135, 180, 216, 270, 360, 540,
1080
5 (or set factorising as
Q3 a) ~of456kg = 456kg 6 x5 = 7.6 kgx 5 = 38 kg homework at the end of
6 Lesson 7&nd review at the
b) 70% of 45.6 kg = 45.6 kg 0.7 =31.92 kg start ofLesson 80)
90
c) §_> 450m,§ - 450m+§:A50m><§:720m
8 8 8 5,

d) 62.5% - 450 m,
Whole amount: 450 m+ 0.625 = 450 006G- 625 =720 m
1
(Extra praise for Ps who realise that 62.5% g (g = 0.125 - 12.5%)
so d) is actually c) in percentage form.) 1
Encourage Ps to learn these

Q.4 a) 25% - £81, 100% — £81x4 = £324 !
2 o2 1 : 1
b) 66=% - 120kg, 100% - 120 kg+ —= (= = 03 - 33=%)
3 3 3 3
60 3
= 120 kgx = = 180 kg
Erratum 21
In d) in Pbs ¢) 125% - 12.5km, 100% - 12.5 km= 1.25
'£47 kg' = 1250 km+ 125 =10 km
should be d) 200% - £47, 100% — £47+ 2 = £23.50
Ear ) 19% - 95m, 100% - 95m= 0.19 = 9500 m: 19
= 500 m

f) 140% - 210 km,
100% - 210km=+ 1.4 = 2100 km+ 14
300 km+= 2 = 150 km
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MEP: Primary Project

Week 16

Y6

Lesson Plar80

Activity

Solutions (Continued)

Q5 a) 2§+x =5 x = 5—2§ = 21
4 4 4
b) y+2.81 = 3.21y = 3.21-2.81 8.4
5 1
C)uxfzﬁz,u: 63+£:i—0x/§:5
3 3 3 3 3 3
d v+05=47v=47%x05 =235
1 1
o2t st=63t=2t:63-9% 41
4 4 4 4 4 273 3
f) 3xz+05x%xz =14, 3.5xz= 14,
z=14+35 =14+ 35 =2+5 =04 (or :%)
Q.6 GONE TO WATCH GLADIATORS. BACK AT SEVEN.

To get the original message, each letter in the code need
be replaced by the letter which is 3 places before it.

Message: ABCDE|IFIGHI J KL M NOP|.
Code:... DE FGH|| J KLMNOP QRS

The original message was encoded using a shift code of

Notes

Check by substituting solution
for letter in the equation to see
whether it makes the equatio
true.

=]

Ps could write the letters of the
5 t0alphabet on two strips of card
and make up their own codes
using different 'shifts', then ask
‘other Ps to decode them.

_r
w
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