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R:  Integers (whole numbers) Lesson Plan
B kS C: Ordering positive and negative numbers. Absolute value 4 1
E: Sequences. Comparison
Activity Notes
1 Temperature Whole class activity
What is temperature? (How hot or cold something is) How do we T has model and if possible
measure temperature? (thermometer) What unit of measure do we| use®me real thermometers with
[degrees Celsius [metric) or degrees Fahrenheit (Imperial system)]| different scale ranges, e.g.
. . ical h :
T shows model or diagrarhat can you tell me about this thermometer? sugar, r_nedma, bath, etc.)
e.g. using copy master: Draw diagram on BB or use
. _ _ enlarged copy master or OH
» The unit of measure is degrees Celsius . Bf50°C| 1 . _
h hort tick ) °C If possible, Ps have copies o
e It has short ticks at every’C, medium [Fe desks too.
ticks at every 8C and long ticks at F
g Involve several Ps.
every 10C. 50 o
, E Agreement, praising
e Itsrangeis —40C to + 60°C. E . ) .
F 10 [T might mention the special
e |tshows a temperature of C. é metal in thermometers —
Let's show other temperatures on the thermometer. . mercury, which is a liquid at
T elici 4P E normal temperatures but
eBléltS or ststis temperat(l;rles ag. s come - expands when hot and
to to mark t 'em on model or |agr'am. HE 2 contracts when cold.]
(If t.hey are Qut5|de the range, Ps say in £ At a good pace.
which direction they would be.) g
. F10 Ps say relevant temperatures
a) At what temperature does water boil? (1G0 3 on write on BB
b) The highest temperature in the shade ever 0°C -0 (Ps mark on own diagrams tg
recorded iplus 58 C(in Lybia, Africa). 2 if they have them)
c) Atwhat temperature does water freeze? QP %—10 Agreement, praising
d) The temperature at home is abpluts 20°C. 3 ; Elicit that when water boils it
e) At the top of high mountains, or near the North = turns into steam and when it
and South Poles, the temperature often falls g freezes it turns into ice.
belowminus 40°C. _ % T could have a map of the
f) The lowest temperature ever recorded was g world to show the places
minus 8% C, near the South Pole in Antarctic—gg5 P S mentioned.
i
Discuss other temperatures. (e.g. body temperature, Ps tell class temperatures thg
holiday temperatures, today's outside temperature, yesterday's have ex_pfanenced and make
temperatures around the country and/or the world — from newspapers) comparisions. (e.0. summer
T reminds Ps that a temperatwithout a positive or negative sign in hottler tk;an winter, autumn is
front of it is always regarded as being positive, e.g. *26 20°C. cooler than summer, etc.)
8 min
2 Book 5, page 41 Individual work, monitored,
Q.1 Read: What temperature does each thermometer show? helped, then whole-class
Set a time limit. Review with whole class. T points to each extension
thermometer in turn and Ps show temperature on scrap paper ofDrawn on BB or use enlarge
slates in unison. Mistakes discussed and corrected. copy master or OHP
Solution:z b) [=c © ] d [c] e [5c Agreement, self-correction,
3 5 3 g praising
;710 ;10 j10 10 10
Extension c g g Who can think of questions t
2 3 2 3 ’ ask about the temperatures?
-0 -0 10 -0 10 e.g. Which is lowest (highest
g 5 g 5 How many°C are between
- - 20 =20 —-20 -20
[o)c —7c r9)c r12°c e a)andc), d)ande), band g
etc. Ps show on diagrams.
14 min
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BK5

Lesson Plaryl

Activity
3

Numbers
What is the common feature of all these numbers?
BB: +5, 0, -3, —152, +7, +402, —1008, —20, + 72

Elicit that they are all whole numbers. What other name do we give
whole numbers?irtegers) T reminds Ps if nobody can remember.

T points to certain numbers and class reads them in unison. Ps co
to BB in pairs to point to two numbers. Which is more? How many
more? Class agrees/disagrees.

Write the numbers in increasing order in y&x: Bks. When most Ps
have finished, Ps come to BB or dictate to T. Class agrees/disagre
Mistakes discussed and corrected.

BB:
—1008 < —152 < —-20< -3 <0< +5 < +7 < +72 < +40

Which sign is not needed? (the positive sign, +, as numbers withoy
sign are regarded as being positive) T writes list again without '+' s

BB: —1008 < —-152 < -20 < -3 <0 <5< 7 <72 <402

18 min

Notes

Whole class activity
Written on BB or SB or OHT

to BB: Integers: whole numbers

me Atagood pace.
Agreement, praising
Draw relevant segment of

number line on BB if
es.problems.

Individual work, monitored,
(helped)

2 Agreeement, self-correction,

t apraising

95 write list inEx.Bks without
'+' signs.

Integers

Think about the set of whole numbers. What is their other name?

(integers) T draws outer part of Venn diagram on BB and labels it.
Which numbers would be in this set? Allow Ps to suggests several
numbers, then T asks which is the smallest and which is the greate
possible integer. Agree that there is no smallest or greatest integer
there is annfinite (endless) number of positive and negative number

Elicit or show how to indicate all the numbers in the set using ellipse

BB: SetofIntegers = {..., -3, -2, -1, 0, 1, 2,3, ...}

Could we put the integers into groups? (Yes, e.g. negative integers
or positive integers.) What other name do you know for positive
integers? Natural numbers) How could we show this subset in the
diagram? Ps come to BB or dictate what T should draw and write.
Class agrees/disagrees.

Let's see if you can put these numbers in the correct places in the \
diagram. T says one number at a time, e.g. — 20, 30, 0, — 11, 22
and Ps come to BB to write them in the diagram. Class agrees/
disagrees. Ps could suggest other numbers too.

What kind of integers amot natural numbers? (negative numbers, zerg

23 min

Whole class activity
Discussion, agreement,
praising

5t Involve several Ps.

aS Refer to the number line whig
S stretches to infinity in both
*S- directions

BB: e.g.

il ’ﬁ
2 Integerj

Natural numbers

enn

(Extra praise if Ps suggdsto

subsets: natural numbers an
negative integers, leaving 0

) outside both sub-sets)

Sequences

T says the first few terms of a sequence and writes them on BB too
Think what the rule is and continue the sequence in gguBks

Deal with one at a time. Set a time limit of 1 minute. Review with

whole class. Ps dictate terms and state the rule. Class agrees/disg

a) 310, 250, 190, (130, 70, 10, —50, — 110, —170, — 230, ..
Rule Decreasing by 60.

b) 0o, 1, -2, 3, -4, (5, -6, 7, -8, 9, —10, 11, —-12, 13, ...

Rule Digits are increasing by 1 but the '+' and '-' signs alternate

T: We could also say that tbsolute value is increasing by 1.
Elicit/tell that the absolute value of a number is its distance from

Individual work, monitored
Differentiation by time limit

Reasoning, agreement, self-
\gregisirection, praising

)

BB: Absolute value

e.g. — 4 is 4 units from O,
so its absolute value is 4.

2 e write: |—4| = 4

27 min
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Lesson Plaryl

Activity
6

Book 5, page 41

Q.2 a)

b)

Read: Mark and label these numbers on the number line.

Set a time limit. Review with whole class. Ps come to BB
to mark and label. Class agrees/disagrees. Mistakes
corrected. Let's read them in increasing (decreasing) ord

Solution: -7, +1, 0, 6, -5, -3, +10, 11
-7
T points to certain numbers and Ps give their absolute val

-5 -3 0 +12 6 +1011

Read: Compare the numbers. Write the missing signs in
circles.

Again set a time limit. Review with whole class. Ps comg t

BB or dictate to T. Class agrees/disagrees. Mistakes
discussed and corrected by referring to number line.

Solution:
-7<+1
-5<0 11 >0 6 > -3 6 < +10
-7<-3 11 >6 0>-5 -3 < +10

What do you notice? T prompts where necessary. Elicit t

0>-5 -5>-7 —-7<-5

» Any positive number is greater than any negative number

» Among the positive numbers, the greatest is furthest fro
zero (and has the greatest absolute value).

« Among the negative numbers, the greatest is nearest z¢
(and has the smallest absolute value).

Book 5, page 41
Q.3 Read: What is the difference between the two temperatures?

Set a time limit. Ps write operations, do calculation&n
Bksif they cannot calculate mentally) and write the result.

Review with whole class. T chooses a P to read each senter
then Ps show difference on scrap paper or slates on command. Reasoning, agreement, self-
P answering correctly explains to Ps who were wrong.
Mistakes discussed and corrected.

Solution:
a) On a January day at dawn the temperature was€ 3
At mid-day it was 11C.
BB: 11°C - (-3°C) = 14°C (11 to zero, then 3 below
b) In the Sahara Desert, the temperature was@3at noon and
—4°C at night.
BB: 43°C — (-4°C) = 47°C (43 to zero, then 4 below
c) In Eastern Siberia the summer temperature is sometimes

Notes

Individual work, monitored,
(helped)

Drawn on BB or use enlarge
copy master or OHP

er.

Agreement, self-correcting,
praising

Reading aloud in unison
uedAt speed. Praising

the

o Differentiation by time limit

Discussion, reasoning,
agreement, self-correction,
praising

T could ask the more able
Ps to give the differences tog.

hat:
Also agree that as you move

" to the right along the number
M ine both positive and negatiy

numbers are increasing (and
ro vice versa).

Feedback for T

N

33 min

Answer with an operation.

30°C and the winter temperature is sometimes =G0
BB: 30°C — (-70°C) = 100°C (30 to zero, then 70 belo

Individual work, monitored,

(helped)

Differentiation by time limit,

(or deal with one at a time if
ce Class is not very able)

correction, praising
Accept addition too, e.qg.

—-3°C +14°C = 11°C

or -3 <1111
14

or —4 < 43
47

or —70 < 30
W) 100

© CIMT, University of Plymouth
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Lesson Plaryl

Activity Notes
7 (Continued) BB: e.g.
d) On Earth, the highest air temperature ever measured €58 58 +89 = 60 +90 -3
and the lowest is — 8. = 150 -3 =147
BB: 58°C — (—89C) = 147°C (58 1to zero, then 89 below) or —89 < 58
147
e) On the Moon, the temperature can be —130n the day and
—160°C at night. or —160 <—-130
BB: -130°C - (-160°C) = 30°C 30
(e.g. move 30 to the left along a horizontal number line)
40 min
8 Cash and debt

T has cash and debt cards already prepared and stuck to side of BB.
Elicit that a circle means + £1, or £1dash and a rectangle means — £1
or £1 indebt. Thebalance is the amount that you have left when you
have paid all your debts.

a) A, your balance is £3. How much cash and debt could you have?
Come and choose appropriate cards to stick on the BB. Class
checks that the balance is correct. Agree thata'+1'anda'-1'
cancel each other out.

Who could have shown a balance of £3 in a different way?

B comes to BB to show it. Class agrees/disagrees. (e.g. £6 cash
and £3 in debt) Who coutéll us other ways? T asks several Ps
to describe orally. e.g. £10 in cash and £7 in debt, £3 in cash a

Whole class activity
(Or Ps draw symbols on BB)
BB: e.g.

a cash. QO OO®
Debt:

Balance: @ @ @
[£E4 + (- £1) :_£3]

At a good pace
Praising, encouragement onl

Nd Extra praise if Ps can do this

no debts, etc. For some, T could ask more able P to write an addit'%thout T's help.

Repeat for:

b) Balance: —£2 c) Balance: £0

45 min

d) Balance: £7

© CIMT, University of Plymouth




BK5

R: Mental calculation
C: Positive and negative numbers. Simple addition of integers. Number line
E: Preparation for addition of integers

Lesson Plan

42

Activity Notes
1 Integers Whole class activity
Study these numbers. What do you notice? (Two numbers have Written on BB or SB or OHT
vertical parallel lines on either side of them.) Elicit/tell that they mean Discussion, agreement that:
theabsolute value of the number, i.e. its distance from zero. Ps come BB: |-7| = 7, |6] = 6
to BB to point to the 2 numbers and write their absolute values belo. ) ] _
Class agrees/disagrees. and opposite of — 8 is 8.
BB: -5, |-7], O, E, +5, 16|, —13, —11, 10, opposite of —8, —20, 9
7 4 s 3 8
Reasoning, agreement,
Which of these numbers amet integers? Ps come to BB to circle praising
them and explain reasoning. (Elicit that 3 quarters is a fraction and
—1 and 2 thirds is a mixed number) . .
. o . . L Individual work, monitored
Write all the numbers in increasing order in y&ur Bks When majority i )
of Ps have finished, Ps dictate order to T. Class points out errors. s A~dreement, self-correction
who made a mistake write list again correctly. praising
BB:
—20<—11<—5<—21<0<§<5<6<7<8<9<JO
Let's mark them on a number line. Which of these number lines would Whole class activity
you choose? Who would choose the first? Who would choose the Number lines drawn on BB
second? Why? Agree that the 2nd number line would be better as magy use enlarged copy master
numbers could not be shown on the first number line — the distance| or OHP
between integers is too great. At a good pace
Ps come to BB to mark and label the numbers. Class points out errforsAgreement, praising
BB: : : >
0 1
2 3
-13 2 6 8 10 (Only 0 and 2 should already
* * ¢ TeT T T4 be marked on 2nd number
—-20 -11 -5 02 579 line.)
6 min - .
2 Book 5, page 42 Individual work, monitored,

Q.1 Read: Work out the rule and complete the table.
Write the rule in different ways.

Set a time limit. Deal with one at a time if class is not very ab

Review with whole class. Ps come to BB to complete the tab
and write the rule that they used. Who agrees? Who used a
different rule? etc. Mistaked discussed and corrected.

Solution:
@ x|5[-3] 2] 14|-8]| o] -140 479 405123 \-% |-0.72
y|-5 —2|-14] 8 | 0| 140 |-479]-405] —123 % | 072
y = opposite ok or y = —X, X = oppositeofy or x = -y
b) ul| 6 |-11 -94 41| 164] 23 o 0 | 10 |-10[-015
6| 1] 5 |93 [4f1ea 230 [ o |10 10]015

v = absolute value ofi or v =|ul

Which numbers in the table amet integers? (fractions/decimal

5)

12 min

le.
les

(helped)
Drawn on BB or use enlarge
copy master or OHP

Discussion, reasoning,
agreement, self-correction,
praising

Extra praise if Ps suggest
x+y =0

Agree that ifv = 10,
u can be either + 10 or — 10.

Reiterate that integers are
whole numbers.

© CIMT, University of Plymouth
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Lesson Plan/2

at

eS.
er

Notes

Whole class activity
Number lines drawn on BB o

e a®HP, or class number line

(Ps could have copies of cop
master on desks too.)

At a good pace

Involve as many Ps as
possible.

Demonstrating, reasoning,
agreement, praising

Ps could write the operations
in Pbstoo.

Accept any correct form, e.g.
a) +3+(+5) =8

b) +7—- (+5) = +2

C) +5—-(+7) = -2

etc.

Agree that thelst move from
0 does not need to be noted.

Ps could give instructions for
some of the moves.

Activity
3 Number line
Follow my instructions and take steps along the number line. Start
zero each time. Ps come to BB to demonstrate the moves. Class pointse enlarged copy master or
out errors. T confirms movement by drawing arrows. Who can writ
operation about it? Ps come to BB or dictate t&€TRss agrees/disagre
Could it be written another way? T shows it if no P can think of anoth
way and asks class if it is correct. e.g.
a) Step 3 to the right, then 5 more to the right.
BB: 0+3+5=18 I e \+3\7\st \7 — >
or (+3)+(+5) =+8 _s5 0 5 0
b) Step 7 to the right, then 5 to the left. 7-5
;
BB: 0+7-5=2 B e e e e e N I s e s s o
or +7+(=5) =2 -5 o (@ 5 0
c) Step 5 to the right, then 7 to the Ieﬁ,;+5
BB: 0+5-7= -2 I s e B B S 0 N B o
or +5+(-7)=-2 -5 (& o 5 )
d) Step 6 to the left, then > . =°
I T T 1T T T T T 1
5 more to the left 15 cid s o
BB: 0-6 -5 = -11
or —6+(-5) =-11
e) Step 6 to the left, then 5 to the right.___+5 |
BB:0-6+5 = -1, I e e B . s s e
or —-6+(+5) =-1 -10 -5 cDho 5
f) Step 6 to the left, then 9 to the right. _6+9 -
BB: 0-6+9 =3 e e e e e LIS s s e s o
o —6+(+9) = +3 -10 -5 o ® s
20 min
4 Addition of integers 1

Let's do the additions using the thermometer model (diagram) to he

Ps set own models or use own diagrams to work out the answer. T
chooses Ps to come to BB to show moves on large model or diagra
complete the operation. Class agrees/disagrees and Ps write comple

addition inEx. Bks

After each operation has been completed, T asks pupils to explain i

context using words. Class decides whether it is valid.
BB:
a) +5+(+2) =+7

Possible contexts:

a) The temperature was €,

o
b) +2+(+5) =+7 then it rose by 2C and is _lc1:0
c) +4+(-7) ==3 now 7°C. =
d) -5+ (+3) =—2 d) The temperature has fallen by | [ °
e) —6+(-2) =—8 5°C from 0°Cand it is now =0
: 4 8 4 —-2°C. or - 5
-4+ (+ =+ - —
) (+8) =+4 The temperature was <& =
g) —6+(+6) =0 then it rose by 3C and is now| | - ~19

h) +6+(-6) =0 —-2°C.

25 min

m 4Rg .
| tL§(5naller versions on desks.

tin%

Ip u\é{hole class activity

If possible, T has large mode
rmometer and Ps have

If models not available, draw
jagram on BB or use enlarg
copy master or OHP and

Ps have copies on desks too

Additions written on BB or
SB or OHT
At a good pace

Demonstration, agreement,
praising

Extension

Ps write each operation in a
different way, e.g.

a)5+2 =7

© CIMT, University of Plymouth
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Lesson Plan/2

Activity Notes
5 Addition of integers 2 Whole class activity
Let's add up the numbers and show the additions on the number line. Number lines drawn on BB
Ps come to BB to write operation, draw arrows on number line and | ©OF Use enlarged copy master
then do the calculation, with T's help if necessary. Class agrees/ or OHP.
disagrees or suggests an easier way. Numbers written on BB.
BB: Discussion, reasoning with T's
a) 2and (-5)and (-1) and (+ 7) i = help, agreement, praising
24 (B + (-1 +(HT7) B ° o @ s 0 T also writes the operation as:
~ 3 2-5-1+7 3
—_— Yy LYy s and shows it as steps along
-4 -5 o @ s kY the number line (as opposite).
T: What do you think about these sums? Are they correct? Ps could copy the additions
BB: 2+7+[-5+(-1)] = 9+(—6) 3 in Ex. Bks.and make a note
that they are the same.
-5+(-1)+2+7 =-6+9 3 (Both are correct.)
BB:
b) 15, -5, -4, -3, —2and (-1)
15+(_5)+(_4)+(_3)+(_2)+(_1) Q L B e B I s e
. . . . ® 5 0 5
What do you think about this way of calculating? Is it correct?
15-(5+4+3+2+1) = 15-15 = 0 (correct) Discussion, reasoning,
) . . . agreement, praising
Agree that when adding positive and negative numbers, it is
sometimes easier to add all the positive numbers, then all the
negative numbers, then add the two sums together.
30 min
6 Addition of integers 3

Listen carefully to what | say and follow it on your number line. Write
addition about it in youEx. Bks and do the calculation.

Show me the result when | say.

Deal with one at a time. Ps answering correctly come to BB to write

addition and show on number line or thermometer diagram or mode
Who agrees? Who wrote something else? etc. Mistakes discusse
and corrected.

a) The temperature was’@, then it rose by 9C, then fell by 3C.
BB: 0+9+(-3) =6(°C)

b) The temperature fell by°T from + 3°C.
BB:3+(-7) ==4(°C)

c) Startat 0. Step 5 units to the left, then 2 units to the left again.
BB: 0+ (-5)+(-2) ==7

d) Startat 0. Step 8 units to the left, then 7 units to the right.
BB: 0+(-8) +(+7) =1

e) Start at — 3. and step 10 units to the right.
BB: -3+ (+10) =7

f) The temperature was’C. It fell by 5°C, then rose by 5C.
BB: 0+ (=5)+(+5) =0(°C)

AN

35 min

Individual work, monitored,
helped

Ps have number lines or
thermometer models on desk

T repeats slowly to give Ps
time to think and write.

Results written on scrap pap
or slates and shown in uniso

Discussion, reasoning,
agreement, self-correction,
praising

Accept subtraction if it is
correct, e.g.

a) 9-3 =6

b) 3-7 =-4,

c) -5-2 ==7, etc,

but also show as an addition
Also accept other correct
forms of addition, e.g.

d -8+7 ==1

e) —3+10 =7, etc.

11%

© CIMT, University of Plymouth
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Lesson Plan/2

Activity Notes
7 Book 5, page 42 Individual work, monitored,
Q.2 Read: Write an addition about each diagram. helped
Deal with one at a time. Drawn on BB or use enlarge
Review at BB with whole class. Ps come to BB or dictate to . copy master or OHP
Class agrees/disagrees. Mistakes discussed and corrected. Discussion, reasoning,
Agree that the '+' sign showing that a number is positive (as| agreement, self-correcting,
opposed to the '+' sign for the operation of addition) is not praising
really needed as numbers without a sign in front of them are A h ;
always thought of as being positve, so the additions can be ccept other correct forms
written more simply (as below). too.
Solution: Feedback for T
| ‘ 1st — 2nd - (+ 4) + (+ 6) :710
a) _|‘5 T T T (\) T T T \5 T T T :|D; or 4+6 :J.O
b) | | | L (+3)+(-10) ==7
_]\.O\ T \_\5 T T T (\) T T T ;—,V or 3+(—10) :;7
©) Tt T Tt T T T t> 5+(+2) ==3
-10 -5 0 5 or (-5)+2 =-3
d } L } LI I | { L I i > (_ 4) * (+ 9) :*5
-10 -5 0 5 or (-4)+9 =5
o L L (+2)+(-6)+(+10) = 6
_\5\ T T c\) T T T \5 T T T -10 Or2+(_6)+10 :76
40 min
8 Book 5, page 42, Q.3

Read: Fill in the missing number so théhe equation is true.

Show it on theumber line.

Whole class activity
(or individual trial first if Ps

T (P) explains part a) using the arrow already drawn. We start at 5 and afish)
up at 9, so we havmoved 4 units to the right. We csay that we have
addedt 4 or 4.

Ps come to BB to draw arrows and fill in boxes, explaining reasoning
T's help. Class agrees/disagrees. Ps wdPbgat same time.Show the
more detailed fans if problems or disagreement. e.g. + 5 + (=43 9

Solution:
+4

a) 5+ II] =9 Tt Tt

-5 0 5 9D
2

b) —7+ =-9 S R s e e e e e e e e

-109 -7 -5 0 5
-3

c) +(—3)=—10 S e e e s e e o

-100 -7 -5 0 5
-5
+10 ﬁ

d) —3"""(—5):2 I e e e e I e e e e e

-5 -3 o 2 5 7 D
-2 -3

e) 5+(—3)+=0 S s s s e e e e e B

-5 0 2 5 0
+8
- 5 -

f)  3+(=5) "' =6 I B s e s e e e L

-5 -2 0 3 56 0
45 min

Drawn on BB or use enlarge
copy master or OHP

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

[Practice in mental addition
of 2 and 3 integers]

Review movements along
number line:

» Adding a positive number:
move to the right

» Adding a negative number:
move to the left

Feedback for T

© CIMT, University of Plymouth




BK5

R: Problems in context: additon of integers
C: Cash and debt model
E: Preparation for addition of integers without using a model

Lesson Plan

43

Notes

Whole class activity

At speed, in order round clas
If a P makes a mistake the
next P corrrects it.

In good humour!

Praising, encouragement onl

Activity
1 Opposite values
T says a quantity. Ps say thigposite quantity.
e.g. T:-35m, P+35m (or 35 m); T: £105,R £105;
T. —89°C, P +89°C; T. Opposite of — 1000, .R- 1000;
T. 6 x5, R: —(6x5) or-30, etc.
5 min
2 Sequences
T says first few terms of a sequence. Ps say the following terms. T
decides when to stop. T asks P who gave the last term to say the r|
Who agrees? Who can say it another way? etc.
a) 1600, 1200, 800, (400, O, —400, — 800, — 1200, — 1600, ..|.)
Rule Decreasing by 400, or —400 [or + (— 400)]
b) -81, -71, —61, (51, —41, -31, —-21, —11, -1, 9, 19,
Rule Increasing by 10, or +10 J[or — (- 10)]
c) 3, 138, -7, 3, -17, -7, =27, (17, -37, =27, —47, - 37,
Rule Alternating an increase by 10 with a decrease by 20,
or (+10,-20; + 10, — 20; etc.)
10 min
3 Integers

Whole class activity

ule At speed in order round

class.

If a P makes a mistake next
P corrects it.

In good humour!

')Show sequences on number

line too.

.Praising, encouragement
only

T has numbers written on BB. What kind of numbers are these?
(whole numbers dntegers)

BB: -7, +5, |[-10|, oppositeof +9, 0, —2, 7, |+ 6|
What else can you tell me about any of them? Elicit that:
e |-10| =absolute value of —10 20

e |+ 6] = absolute value of + 6 6

e opposite of +9=-9

Write them in increasing order in yolK. Bks. Use the number line
to help you. When task is completed, Ps dictate list to T. Mistakes
discussed and corrected

BB: -9 <-7<-2<0<5<6<7<10

Let's write them in the correct place in this Venn diagram. Ps come

BB: ey
Integer:T
[Natural numbers  |[Negative numbets
5 _ -
6 ! 10 2 !

0 -9

Elicit that natural numbers are positive whole numbers, and that ze
is neither positive nor negative.

11%

(6]

15 min

Whole class activity

Written on BB or SB or OHT

Initial discussion on types of

integers

BB: absolute value
distance from 0

Individual work, monitored

Agreement self-correcting,
praising

; . . . 0 Whole class activity
BB to write numbers and explain reasoning. Class agrees/disagrees

“"Drawn on BB or SB or OHT
At a good pace
Reasoning, agreement,
praising

Feedback for T

© CIMT, University of Plymouth
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Lesson Plar¥3

Activity
4

Cash and debt model

T has cash and debt cards stuck to BB. What do these symbols me
(Circle means £1 in cash, or + £1, and rectangle means £1 owed of
debtor—£1.)

T reads a problem, then calls Ps to front of class to choose and stic
BB appropriate cards or draw appropriate number of circles and
rectangles. Rest of class draw circles and rectangles. iBks

Who can write an addition about it? Who agrees? etc. Ps write thg
addition and the amounts of cash, debt and balari€e. iBks

a) Joe's balance was £3, as he had £7 in his piggy bank but owed
friend £4. If he earns another £5, what is his balance now?

BB:
®» ®
1] [21]

ODOO+OOLOLOO

7+(-4)+5=3+5 8
Cash: £12, Debt: £4, Balancé8

b)
football stickers from a friend for £2 and promised to pay him wh

he could. What was Steve's balance then?
+

BB:
® ®
1] [21]
Cash: £4, Debt: £9, Balance:£5

Mike has £8 in cash and has debts of £3. What is his balance?

BB:
OOOOOOOO
1] [H4] 8+(-3) =5
Cash: £8 Debt: £3, Balancgs

Anna has £6 in cash and owes £10. What is her balance?

BB:
6+(—10) =—4
ONONORONONE,
L] (] (2 1] [Fa] (A1) [(Aa] [= 2] [= 1] [= 1] [=1]
Cash: £6, Debt: £10, Balance£4
Rosy has £7 in cash but is £7 in debt. What is her balance?

TOO0QOOD L, L
1) (21 5 a [Haf (2] [A2] [] -

Cash: £7, Debt: £7, Balancg0

4+(-N+(E2) = -3+¢2) =-5

c)

d)

e)

Steve had £4 in cash and was £7 in debt. Then he bought some

Notes

Whole class activity, with
sanindividual work inEx. Bksat
£1Sa@me time.

Or T has symbols drawn on
k of$B and Ps draw circles and
rectangles on BB.

At a good pace

*  Discussion, reasoning,
agreement, praising

Agreethat 1+(—1) = 0
so cancel each other out.

or 12+(-4) = 8
(adding positive numbers firs

or 4+(-9) = -5
(adding negative numbers fir

Show on number line too if
problems or disagreement.

t

D

20 min
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Lesson Plan 43

Notes

Individual work, monitored,
helped

enlarged copy master or OH
Differentiation by time limit.

cusehsoning, agreement,
self-correction, praising,
encouragement only

ebt Extra praise for good context

or 7+(-16) = -9

[%2)

Activity
5 Book 5, page 43
Q.1 Read:What is the balance? Write it as an addition.
Set a time limit. Ps count the circles and rectangles, cancel gut Drawn (stuck) on BB or use
pairs of (+ 1) and (— 1) and write an addition.
Review with whole class. Ps come to BB or dictate to T,
explaining reasoning. Class agrees/disagrees. Mistakes dis
and corrected. Show each operation on number line too.
T ask Ps to tell a word problem for each addition. e.g.
a) | owed £16, then | was given £7, so | am now only £8 in d
Solution:
a) ====== —16+(+7) = -9
©OOOEOOO
b) ® ONONONONONONO)
%%%%@@@ 15+(-5) = 10
9 ® ® ® oy =
SEEREE
25 min
6 Book 5, page 43

Q.2

Read: Change the diagrams so that the balance remains the
same. Write an addition about it.

How can you change the diagrams? (Draw extra circles and
rectangles, or cross out some of those given.) Set a time lim

Review with whole class. T chooses Ps to come to BB to sh
what they drew and wrote. Is it correct? Who did they same
Who did something different? Deal with all cases. Mistakes
discussed and corrected. T asks Ps to tell word problems
about their diagrams.

In how many ways could we show a balance of, e.g. — £4?
Agree that the number of possibilities is endlessfamite.

Solution: e.g.

) 000D DDO 10+(5) =5
[ [ -

b) POOD @ 5, g=4
=

) POOVOODA g, g =g

HEEREER

Individual work, monitored,
helped

Drawn (stuck) on BB or use
enlarged copy master or OH

—

pw Differentiation by time limit

~NJ

Discussion, reasoning,
agreement, selff-correction,
praising

Ask several Ps what they
think.

30 min
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Lesson Plar¥3

Activity Notes
7 Book 5, page 43 Individual work, monitored
Q.3 Read: Draw a diagram using + 1 and — 1 for each operation. (helped)
Fill in the missing number. Writt BB or SB or OHT
ritten on or SB or
Less able Ps could manipulate cash and debt cards on desks
first before writing the operations. Set a time limit.
Review with whole class. Ps come to BB to draw (stick on) Reasoning, agreement, self-
cash and debt symbols and write the operation. Class agrees/ correction, praising
disagrees. Mistakes discussed and corrected. .
) ) Extra praise for good
Ps tell word problems about each operation. Class decides contexts.
whether they match the given operations.
Solution:
gs5+cn=1 DOODO
EFNEFERIER
| 1
b -3:3 =g DO
EHIEFIERN
) 3+(-8==5 O ® b
ERERIER
35 min
8 Book 5, page 43
Q.4 Read: Fill in the missing numbers. Individual work, monitored
Deal with 1 row at a time. Set a time limit. Ps can draw cash (helped) S
and debt symbols iEx. Bksor manipulate cards on desks, or (or whole class activity if
use number line to help them. time is short)
Review with whole class. Ps come to BB or dictate to T, Written on BB or SB or OHT
e?(plalnlng reasoning using cash and debt. Class agree§/ Reasoning, agreement, self-
disagrees. Mistakes discussed and corrected. Show with . L
. . . correction, praising
models or on number line only if problems or disagreement.
Solution: Enlcorr?ge arr:d praise rglenta
a)7+(-6) =1 b)—10+(+10) = 0 ¢) 15+a3) = 2| calculationwhere possible.
d 8+(-8) =0 e -8+@) =-11 f)12+(-7) =5
g y+(-12) = -20 h)x +x+ (-=5) = 15
y ==8 x+x = 20
x =10
i) —100+10 ==90
40 min
9 Book 5, page 43, Q.5 Whole class activity but

a) Read: Solve the mblem by writing an addition.

Sue has won £200 but she owes £100. What is her balanceOn scrap paper or slates in

Show me ... now! (£100) BB: £200 + (— £100)££00

b) Read:Work out the answer to the addition.
(Think of it as 'cash and 'debt'.)

Show me ... now! (-100) BB: (+ 150) + (- 250)-200

Ps think of contexts for the operation. Class decides whether they

match the addition.

45 min

individual calculation

unison
Reasoning, agreement, self-
correction, praising

Show with cash and debt
cards or diagrams using:

(100 (10) 3K

if necessary.
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R: Mental calculations
C: Models and tools for the addition of integers
E: Problems. Preparation for functions.

Lesson Plan

44

Activity Notes
1 Addition of integers Whole class activity
Let's do these additions and explain the reasoning in two ways. Written on BB or SB or OHT
a) As steps along the number line. Ps come to BB to show steps gnd T has large number line for
explain reasoning, then fill in the missing sum. demonstration and Ps have
BB: Reasoning e'g. indiViduaI number Iines on
desks.
) —5+(-2) =[-7| Startat0, move5 l',lni'[S to the left, ther eq.i)
move another 2 units to the left
. _ . | >
i) 7+(-5) =[ 2 ] Start at 7 and move 5 units to the left. | T[T F
jii)—3+ (+5) = Start at — 3 and move 5 units to the right. At a good pace
. ; Reasoning agreement,
iv)10+ (+2)+ (-5 7 Start at 10, move 2 units to the :
) *2)+(=9 iaht. then 5 units to the left correcting where necessary,
right, then 5 units to the left. praising
b) Using the cash and debt model Ps explain in context. Class
decides whether the reasoning is valid. e.g. In good humour!
|) | owed £5, then | borrowed £3, so | now owe £8. T repeats vague exp|anation
i) I had £7, but was £5 in debt, so my balance is £2. more clearly.
i) | was £3 in debt, then earned £5, so | paid off my debt and ngw Praising, encouraging only
have a balance of £2. Draw or stick cash and debt
iv) | had £10 in cash, then | was given £2, making £12 altogether, symbols on BB if necessary.
but | owed a friend £5, so | paid the debt and now have £7 left.
5 min
2 Find the mistakes
| wrote these additions too_qwckly and made 3 mistakes but | forgot to Whole class activity
correct them! Help me to find and correct them. Writt BB or SB or OHT
Ps come to BB to go through each operation in turn and tick it or cross ritten on or or
out the mistake and correct it. Class agrees/disagrees. Show as stepfReasoning, agreement,
along the number line or with cash and debt model if there is doubt| praising
a) —8+(-3) = -110 e) -5+(-6)+(+10) = -1 O T chooses Ps to tell a word
b) -5+(+9) = +4 0O f) —8+(+2)+(+6) =<1 0 problem about some of the
c) +10+(-9) =19 1 g) -5+ (+5)+(-3) = — operations.
d +7+(-12) = -5 h) +7+(-5)+(-3) =1 -1
10 min
3 Problem

Listen carefully to this context and tell me if you think it is possible ar

impossible in real life. If you think it is possible, stand up. If you think

it is impossible, hold your ears.

Uncle Jim had £150, then he spent £180. Is it possible?
Show me what you think . ..
T asks Ps with opposite opinions to explain their reasoning. e.g.
P: Itisimpossible, as 150 < 180.

P : ltis possible, as he could have borrowed the extra £30.

now!

paid £180 by credit card and now has a balance of — £30.

BB: Had: Spent:(50) Has left:
Borrowed: (10) Balance: — £30
So has debf-1d
14 min

Whole class activity
(Or let Ps choose the actions.

In unison

Involve several Ps.

Discussion, reasoning,
agreement, praising

P;: Itis possible, as he could have had £150 in his bank account, therps dictate the operation.

BB: £150 — £180 =—£30

Agree that Uncle Jim is left
with a debt of £30.

© CIMT, University of Plymouth
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Lesson Plant4

Activity
4

Reading information from a diagram

Look at this vertical number line. What do you notice? (There are {
dots marked and labelled with letters.) What could the letters represe
(e.g. temperatures, money, heights above sea level, capacity, etc. )

Ps suggest values for each letter in each of the suggested contexts
B = 3C, C =1rC, K = 14C; or B = £3, C = £11,
What can you tell me about their relationship with one another?
e.g Kis 3 units more than C; C is 8 units more than B;
B is 11 units less than K, etc.
Who can think of an operation about them? e.g. 3+8 = 11, etc.
A, come and mark the point S on the number line if its value is -&. Is

correct? What can you tell me about S? (e.g. itis 2 units less than 0;
it is 4 units less than B; it is 13 units less than K, etc.)

Does the presence of this negative value affect the possible contexts?

(e.g. the values cannot be capacity, as you cannot have a negative capaci
Who can think of a real-life context for all these values? Ps come to BB

and tell class their contexts, referring to the diagram where relevant.
Class decides whether or not it is a good context and if not, why not.

18 min

hreB,;awn on BB or SB or OHT

Notes

Whole class activity

BB A
e B Creative open
g . -
10] C discussion
- Involve as many
B Ps as possible in
_ the debate.
4B Accept any valid
2] context and units
0—-  of measure.
-2+

Possible prompts by T are
given but Ps might come up
t)h other aspects too.

Reasoning, agreement,
praising, encouragement onl

Feedback for T

Missing numbers

Which numbers are missing from the equations? Draw a diagram tp
help you in youiEx. Bks (cash and debt symbols or number line)

Ps come to BB to fill in the missing number, explaining reasoning in
context and drawing a suitable diagram. Class agrees/disagrees.

BB: SR —
a) -5+[-1]+(+3) =-3 e.g.

b) +(_5) +3 €.g. T 1 m —T>

0 3 10
) -l

(o2}

e.g. \

22 min

Whole class activity, but shornt

individual trial inEx. Bksfirst
if Ps wish.

Written on BB or SB or OHT
Deal with one at a time.

Reasoning, agreement, (self
correction) praising

Ps put each equation into a
context when completed. e.g

a) ' | owed £5 then | borrowed
another £1. Then | earned
£3 and paid back £3 of my,
debt, so | now owe £3.'

Car model

T has BB already prepared and a car model cut from cardboard or woo@/0l€ class activity

BB.
‘ Qa O e W1 .
I T T T T I T T | T T T T
-10 -9-8-7-6 -5 —4-3 - 2 1 0 2 3 4 5 6 7 8 910 ZL'I. 12

a) The car is at 0 and faces the house. It moves 3 units ahead, then T demonstrates the moveme

another 5 units ahead. Where does it end up?

Let's write an addition about it. Ps dictate what T should write.
BB: 0+3+(+5) = +8 or 0+ 3+5 =(8mitting positive signs
Or | could have said:

The car is at + 3 and faces the house. It moves 5 units to the right. Ps could write operations in

Where does it end up?
Ps dictate the addition and agree that result is the same.
BB: +3+(+5) = +8 or 3+5 = 8 (omitting positive signs

~

Drawn (stuck) on BB or use
enlarged copy master or OH
If possible, Ps have copy of
copy master and own car
models on desks too.

and Ps copy on desks if they,
have own models.

Agreement on the additions,
praising

Ex. Bkstoo.

nt
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Lesson Plant4

Activity Notes
6 (Continued)
b) i T gives the instructions.
BB: /, A P moves car on BB and rest
} ‘”‘ ”””” (j - of Ps move own cars if they
10 -9-8-7 -6 —‘5 —4-3-2-1 c‘) 12 3 4 ‘5 6 7 8 9 1‘0 1 12 have them.
The car is at 0 and faces the tree. It moves 3 units ahead, then z';tiﬁilog’ 2?;E§nmsem on th
another 5 units ahead. Where does it end up? gop '
Let's write an addition about it. Ps dictate what T should write.
BB: 0+(-3) +(-5) = -8 or —3+(-5) = —8 (as the first
move from zero does not need to be written down)
c) :
s i
} T T T T T ‘Q T 4”‘””7\7” ’0 T @ T T T T ‘ T T >
—10 —9—8—7—6—‘5 —-4-3-2-1 (‘) 1 2 3 45 6 7 8 9 ]‘.0 1 12
The car is at + 3 and faces the tree. It moves 5 units ahead.
Where does it end up?
Let's write an addition about it. Ps dictate what T should write.
BB: +3+(-5) = -2 or 3+(-5) = -2
Discuss what the rules are when using the little cars. Elicit that: . .
. Ps need not write this down
« When wga_dd apositive number to any number, the car faces the but encourage them to try to
house (right) and godsrward. memorise it.
¢ When weadd anegative number to any number, the car facegdes
(left) and goegorward.
[If there is time, allow Ps to demonstrate other movements at BB, elg. Or.|f ZS havtc_a own mfidelz,
P, gives the instructions, Pnoves the car and, Rrites the addition.] ﬁg:g’; dprac ce, monitored,
26 min
7 Book 5, page 44

Q.1 Read: Imagine the little car moving along the number line.
Write additions about its moves.

Ps read instructions themselves and use own car models if t
have them. Set a time limit.

Review with whole class. Ps come to BB to demonstrate the
movements and write the addition. Who agrees? Who wrote
another way? etc. Mistakes discussed and corrected.

If problems or disagreement, demonstrate with money model
Solution:

a) The car is at (— 4) and faces the tree. Move it 3 units ahe
BB: —4+(-3) ==7

The car is at (+ 5) and faces the tree. Move it 5 units ahe
BB: +5+(-5) =0 or 5+(-5) B

The car is at (— 3) and faces the house. Move it 5 units al
BB: -3+ (+5) =+2 (or2)

The car is at (— 3) and faces the house. Move it 6 units af
BB: —3+(+6) =+ 3 (or3)

b)

<)

d)

Individual work, monitored,

helped

(or whole class activityif Ps
€Y are still unsure)

Drawn on BB or use enlarge
~ copy masters or OHP from
It Activity 6

Demonstration, agreement,
t0Gself-correction, praising

BB:

id'@ -
. Sardd L
RSN 0 S S A S A

ad.@ .

g

S @ Ty @ T b

1eaéj. '

‘ i
nead.

liF

| ; I
L B A
~10 -9-8-7-6-5 4-3-2-10 1 2 3 45 6 7 8 910 1 12

31 min

© CIMT, University of Plymouth
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Read: Use the idea of the car moving along the number line
Ps use own car models if they have them, or use the number

Set a time limit. Review with whole class. Ps come to BB or
dictate to T, explaining reasoning. Class agrees/disagrees.
Mistakes discussed and corrected. Demonstrate movements
with car model (or use money model too if problems).

d) (-5)+(-2) ==7

36 min

to

Notes

Individual work, monitored,
helped

Written on BB or SB or OHT

lind®ifferentiation by time limit

Accept any valid method of
reasoning which gives the
correct result.

Reasoning, agreement, self-
correction, praising

Feedback for T

Activity
8 Book 5, page 4
Q.2
help you calculate these sums.

in Q.1. Encourage mental calculation if Ps are able.
Solution:
a) (=5 +(+7) =+2(0r2) b) (+6)+(-8) =2
c) (-=3)+(+3) =0
e) (+6)+(+3) =+9(or9) f) (+4)+(-4) =0

9 Using 2 number lines

Here is another way to help you add integers. T sticks two large
prepared number lines (lower number line with scale along top edge
as normal, upper number line with scale along bottom edge) one
above the other on BB, with zeros lined up to begin with.

Book 5, page 54

Q.3

Read: Use the number lines to help you calculate the sums.
Deal with one part at a time.

a) What must | do to my number lines on the BB to make the
the same as the number lines in part a) in Rhog? (Move
the bottom number line 5 units to the right, i.e. + 5 units)

How can it help us do the calculations? T gives hints or
explains if Ps cannot see it. (One term in each addition in
part a) is + 5, which we have just done by moving the
bottom number line 5 units to the right. So if we find the
other term on the bottom number line, the sum is the
number directly above it on the top number line.)

T demonstrates with the given sum and Ps find numbers i
diagram inPbstoo. Who does not understand how to use
the diagram? If necessary, ask a P wbes understand to
demonstrate another addition.

Continue as individual work under a time limit.

Review with whole class. Ps dictate results to T, saying th
whole addition. Class agrees/disagrees. If problems, Ps
demonstrate on number lines on BB. Mistakes corrected.

Extra praise if Ps noticed that the 2nd terms and sums are

decreasing by 1 if worked through down the columns
instead of across the rows.

b) T moves the two number lines on BB so that they match 3
What must | do the number lines to make them the same

those in part b)? (Move bottom number line 3 units to the

to use them. (One term in each addition is — 3, which we
already done, so find 2nd term on bottom number line ang
number directly above it is the sum.) Continue as in a).

D

em

e

as

Whole class introduction

Can use copy master, enlarg
onto card and cut out.

If possible, Ps have smaller
versions on desks too.

Whole class discussion on
how 2 number lines can help

Involve several Ps.

Extra praise if Ps see how to
use them without prompting
from T.

Reasoning, agreement,
praising

Or Ps practice with their two-
number line model if they
have them.

Individual work, monitored,
helped

Differentiation by time limit
Agreement, self-correction,
praising

(T could warn Ps about this 3
start if class is not very able.

\gaiwhole class introduction

Involve different Ps from

) ; , lefthose contributing in part a).
i.e. — 3 units.) T does so and Ps explain and demonstratg ho

have ="
theraising.

\éiscussion, agreement,

1
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Activity
9

Extension

(Continued)

Solution:

a) -3-2-10 1 2 3 4 5 6 7 8 9 D 11 12 13
—t——t——t—t—f+t—tf+—+F1+1
-8-7-6-5 -4-3-2-1 0 1 2 3 4 5 6 7 8

(+5)+(+6) 4 1] (+5+(+1) =
(+5) + (+5) (+5)+0 (+5)+(-5) =[ 0 |
#5+¢#4H 9 9] 5+ (+5)+(-6) =[-1]
#5+¢+3) 9 8] 5+ 3] @*5+E7=[-2]
#5+¢#24 7] *#5+E3) = 2] (+5+(8 =[-3]

b) 12 11109 -8 -7 —6 -5
| | | | | | | |
[ [ [ [ [ [ [ [

2

-9 -8-7 -6 -5 -4 -3 -

3)+(+5) =[ 2] 3)+0=[-3] -3+(-5) =[-8]
3)+#4) =[ 1] (3+(1) -4] -3+6)=[-9]
3)++3) =[ 0] (-3)+(2) -5] -3+(7) =[-10]
3)+(+2) =[-1] (3)+(3) F-6] -3+(8) =[-11
)+ =[-2] y+Ea 7] -3+(9 =[-12

If we letx be any number on the bottom number line (i.e. the 2nd te
andy be any number on the top number line (i.e. the sum), who can
an equation about each pair?

Ps come to BB or dictate to T. Who agrees? Who could write it a
different way? etc.

BB:
a)y =(+5+x, ory

(+5)+(4) =[ 1]

NEE

3 4 56

| | |1
I
9

—4 -3 —
| |
T I
-1.0

= TN

-1
|
T
2

w T o

6 7 8

5 +X, [ory =x+5]
b) y = (=3)+x, ory = =3+x [or y =x-3]

Ps could make graphs for a) and b).@sson 55either as a whole clasg

activity, with T drawing axes on BB and marking some points before P

come to BB, or as individual work ix. Bks.or on worksheets.

a) y =5+x b) y= -3+x vA

6

[N
IS

«Ql
=

=<V

6 i)
4 4
2 6
given g ;
=4 o H
»> -8
-8 —6:-4 -2 .0 2 4 6 8x i
~10
_i2
45 min

Notes

m) Whole class activity

Wriscussion, reasoning,
checking with values iRbs,
agreement, praising

Drawn on BB or use enlarge
copy master.

S
Ps use copy of copy master
as worksheets.

Or could be set as homework
for the more able Ps, reviews
in next lesson

2d
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R: Mental calculation. Models for addition of integers
C: Constructional models. Comparison, subtraction as difference
E: Preparation for subtraction of integers

Lesson Plan

45

Activity Notes
1 Addition of integers 1 Whole class activity
Note where the car starts and where it ends up. T moves the car Use copy masters for car
slowly along the number line to demonstrate the addition. model inLP 55/60r draw
BB: . diagram on BB ro SB or OHT
a) % ‘ """"""""""" ’QG@ % (If not using car model, draw
| N o B | = number lines with arrows to
—1‘0 —‘9—‘8—‘7 —‘6 —‘5 —‘4—‘3 —‘2 —‘1 (‘) ‘1 ‘2 ‘3 ‘4 ‘5 ‘6 ‘7 ‘8 ‘9 1‘0 ‘1_1 ‘127 show the additions.)
. " . . Discussion, reasoning,
Who can write an addition about it? Ps come to BB, explaining a soning
. . greement, praising
reasoning. Class agrees/disagrees. Agree that the first move
i ve,
BB: 0+(+5)+(-8) = -3 or +5+(-8) = -3 0 + (+ 5), can be ignored — the
Who could explain the addition as cash and debt? Who agrees? car could be thought of as
[£5 cash and £8 debt gives a balance of — £3] starting at + 5 facing the tree
T moves the car again as below. Repeat as in a). [Use cash and debt cards styck
b) to BB or draw symbols on BE
_‘ if Ps have difficulty.]
| T T T 7”\7””\””\””‘””7\””\7* T T T T } T
-10 -9-8-7-6 -5 -4-3-2-1 ‘O 1 2 3 45 6 7 8 910 11 12
T has sentences written on
-5+(+9) = +4 [E5 debt and £9 cash Balance: £4] BB or SB or OHT with
Let's remind ourselves of the rules of the car model: underlined words missing or
e If the car faces the house and moves forward, waddmg a covered up. _ _
positive number and moving to thight along the number line. Ps r.ead the s.en.tences In unison,
e If the car faces the tree and moves forward, wadding a adding the missing words
negative number and moving to tleé along the number line. Or Ps demonstrate movements
Deal with other additions in a similar way. e.g. of car and choose Ps to V.V“.te
B B B additions and also explain in
(=2)+(=3) = =5 +7+(+1) =+8 +6+(-6) =0 cash and debt context.
5 min
2 Addition of integers 2

Let's calculate the sum. How could we do it? Look at the terms

carefully! Agree calculation would normally be done from left to rig
but as all operations are additions, the terms can be arrangey énder
(as long as the same signs stay in front of each digit). Ps come to |

cash and debt models to help them if necessary). Who agrees? W
would do it another way? etc.

BB:
) —5+(=7)+(=3)+(+5)+(+10) o]
-15 +15
or F7+(3)+*10]+[-5+*5] F p  (orleft to right)
0 0

b) _sa+(_M1A1)+;/6)+£2)+/ée)iA(:3) = +11+(-14) =]-3
Or [9+(+2)+(+6)]+[(-11)+(~6)+ (=3)] = +17+ (-20] = |- 3

[ —7

+17 -20
or [9+(+2) +(-11)]+[-6+(+6)]+(-3) = 0+0+(-3[ =]-3
0 0

—

3B tQ. . .

. . A : ) tI8|scu53|on, reasoning,

explain reasoning and fill in missing result (using number line or car or o
o agreement, praising

10 min

Whole class activity
Written on BB or SB or OHT

Involve several Ps.

T shows orders not suggested
by Ps.

Which do you think is the
easiest order? Why?

[It is probably easiest to match
up positve and negative term
which cancel each other out
(i.e. sum to zero) but T should
stress that all the methods are
correct and acceptable.]

(%)

(or left to right)
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Lesson Plants

Activity
3

Missing terms
Which numbers are missing from the additions? Ps come to BB to

explain reasoning and write numbers. Class agrees/disagrees. P9

show on number line or use car or cash and debt models.
BB:

a) +(—3):—10 e) -6+ +4] = -2
b) +5+[+7]=+12 N [=3] +(+10) = +7
c) +8+:+3 ) _8+ = -3
d [+2]+9=-7 h) [+8]+(-8 =0

CX A / =
Q) N\ et ettt 0B

T T T 1 {
@ 0
or +

-10

=

How would we normally check a horizontal addition? (By doing the

reverse operation, i.e. a subtraction, starting at the result) T uses a

as an example. Ps dictate what T should write for the subtraction.
BB: If -7+ (-3) = -10 then -10-(-3) = -7

Is it correct? Who can explain it ? (e.g. Using cash and debt mode]:

(
»

-7
'l was £10 in debt, then a £3 debt was cancelled, so | now owe only
Ps give reverse operations for the other additions.

18 min

Notes

Whole class activity
Written on BB or SB or OHT
At a good pace

Reasoning, agreement,
praising

T helps with reasoning and
modelling if necessary.

Whole class discussion

Reasoning, agreement,
praising, encouragement only

- Or show on number line that
taking away 3 negative units
from 10 negative units leaves
7 negative units.

£7T helps with explanation,

Praising, encouragement only

Comparison

a) Compare the two temperatures. Which is higher and by how many

degrees?

Ps find temperatures on thermometer models or diagrams, then
to BB to write missing signs and differences. Class agrees/disa
How would we normally check a horizontal subtraction? (with

addition, starting at the result) T writes operations with Ps' help.

BB: T:
i) 5°C 2°C 5is3morethan2, so +5-(+2) =3
3°C Check +3+(+2) = +5

i) —2°C 5°C 5is7morethan—2, so +5—(-2) =7+
7°C Check +7+(-2) = +5

iy —4°C —1°C —1is 3more than —4, so —1—(—4) =3

3°C Check +3+(—4) = -1
iv) —3°C [5] —-3°C —3equals -3, so —3—(-3)0=
Check 0+ (-3) = -3

Whole class discussion
Written on BB or SB or OHT

cors have thermometer models
yrees.diagrams on desks, and/o
show on large demonstration
model or diagram on BB. e.g.

BB:

N °C
ii

) 10

Allow Ps to
continue the
explanations,

5 following pattern
sethy T.

0 Agreement,
=2 praising
-5
Ps write the additions and
subtractions irfEx.Bks

© CIMT, University of Plymouth
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Lesson Plants

Activity Notes
4 (Continued) T demonstrates the reverse
b) We could also do the calculations the other way round. T explains. g?g]izgrr:%nse%n large model
i) 2°Cis lessthan 8C by 3°C, so +2- (+5) =3 BB: °C T explains
Check —3+(+5) = +2 i) 10  reasoning
ii) —2°C is less than 5C by 7°C, so —2— (+5) =7 . ;'r?da'g’i'cits
Check -7+ (+5) = -2 ; Ps' help
0
iii) — 4°C is less than —1C by 3°C, s0 —4— (-1) =3 2 the” ”t‘eyd
Check —3+(-1) = —4 _g understand.
Agree that iv) can only be done one way. Ps copy subtractions and
What do you notice about the differences done this way? inverse additions iEx.Bks.
Elicit that if you subtract the larger number from the smaller e.g.+5—(+ 2) =+3
number, the difference is tlopposite of subtracting the smaller +9_(+5) = _3
number from the larger. - (+5) ==3
25 min
5 Difference of integers Whole class activity
Where are + 4 and + 1 on this number line? Ps come to BB to mar Number line drawn on BB an
them. Which is more? (+4) How much more? (+ 3) name arrows cut from card. d
Let's write a subtraction about it. Ps come to BB or dictate to T. use enlarged copy master or
Which number is theubtrahend (amount being subtracted)? Which| OHP
number is theeductant (amount being subtracted from)? Ps come tp Bgs could have smaller versio
to stick name arrows below appropriate numbers, draw an arrow betwect;rp desks too
them and write the difference. '
BB: difference BB: +4— (+1) = +3
+3
I e e e e e e R S e . e e e e e e B R Check +3+(+1) = +4
-10 -9-8-7-6-5 -4-3-2-1 0 1 2 3 4 6 7 8 910 11 12 Discussion reasoning
E checking, agreement, praising
g
T: We can read the difference by drawing an arrow from the Ps repeat the rule in unison.
subtrahend to theeductant.
Repeat for some other subtractions, with T helping only if necessary. agk ps to say what they are
—-4—(+2) =—=6, -5—-(-2) =7, +2—-(—4) =6, etc. doing in a loud voice.
29 min
6 Book 5, page 45

Q.1

Read the difference.
Set a time limit or deal with one part at a time.
Review with whole class. Ps come to BB to demonstrate
complete subtractions. Class agrees/disagrees. T shows

to check with reverse addition, also referring to number lir
Mistakes discussed and corrected.

Solution:

i) ii) iii) iv)

8—-(+3) =+5 8-0 =8 4—-(-2) =+6 0-(-5) =5
+3-(+8)==5 0-(+8) =8 -2-(+4) =6 -5-0=5

a) Read: Find the eductant and subtrahend on the number ling.

e.

anfumber line drawn on BB or
hoWse enlarged copy master or

Individual work, monitored,
helped

(or whole class activity if Ps
are unsure)

OHP fromLP 45/5 or class
number line.

Reasoning, agreement, self-
correction, praising

Ps repeat T's checking addition
in unison.

© CIMT, University of Plymouth
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Lesson Plants

Set a time limit. Ps find the two numbers on number line,
note which is more and fill in the missing signs and difference

Review with whole class. Ps come to BB to explain reasonin
drawing arrows from subtrahend to reductant on number line
Class agrees/disagrees. Mistakes discussed and corrected.

How did you find the difference? (Subtracted the smaller
number from the greater number) Let's see what the differe
would be if we start at the greater number and draw an arrow
the smaller number, so we make the greater number the subtra
P comes to BB to demonstrate, with T's help. Elicit that the

i) 9[>]8 iv) —-5[<]0
1 5

nceg . s
B: «—
to R S

herek:

Notes

Individual work, monitored,
helped (or whole class activity
if Ps had difficulty with part a)

Written on BB or SB or OHT

Reasoning, agreement, self-
correcting, praising

Whole class discussion

s——*5 R
0123458678 9D

Agree that:

If we subtract a greater number
from a smaller number, the
difference is thepposite of the
result of subtracting the smaller
number from the greater numbe

=

34 min

Activity
6 (Continued)
b) Read: Compare the two numbers. Which is more?
How many more?
result is theopposite of the previous difference.
e.g. BB: +8—(+3) =5 but +3-(+8) =5
Solution:
i) +8 +3 i) +4[>] -2
5 6
7 Book 5, page 45

Q.2 Read: Write a subtraction to work out the difference, then

check it with an addition.

Go through part a) with the whole class first. Ps come to BB
point to 3 and — 6 on the number line and count the units

between them. Then they fill in the difference and explain the

subtraction and the checking addition.

Who does not understand what to do? (If there is a substant
number, continue as a whole class activity until they do.)

Follow the pattern and see how many you can do in 3 minutes!

Review with whole class. Ps come to BB or dictate to T,
explaining reasoning. Class agrees/disagrees. Mistakes
discussed and corrected. Show on number line if problems.

Solution:

to

al

Whole class introduction then
individual work, monitored,
helped

(or all done as whole class
activity)

Drawn/written on BB or use
enlarged copy master or OHP

Differentiation by time limit

Reasoning, agreement, self-
correction, praising

Elicit or point out by drawing
arrows on the vertical number
line that a) and b), ¢c) and d)
e) and f) havepposite results;
i.e. the same points on the
number line are used, but the
difference between them is
calculated in opposite
directions.

[Example of arrows for a) and
b) shown in diagram.]

A a) 3 C isgreaterthan =% C by @ °c
— 10
- o So 3-8 =9  Check 9+(6=3
— 8
- 7 b) -6 C islessthan 3 C by E °C
— 6
- s So -6-(+3) =-9  Check -9+(+3)=-6
— 4

eg. a),e— 3 b) ¢) 4 is less than 7 by
B i SO 4-(+7)=-3 Check: -3+ (+7) =+4
— o
— 1 d 7 is greater than 4 by

+9 -9
~ So +7-(+4)=+3 Check +3+(+r4) =+7
——4 :
- e) -8 is less than -2 by E
¢ o6V So -8-(-2)=-6  Check: —-6+(-2) =-8
— -8 fy =2 is greater than —8 by E
— -9
—-10 So -2-(:®=+6 Check +6+(-8 =-2
38 min
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Activity Notes

8 Book 5, page 45
Q.3 Read: Do the subtractions, then check with an addition. Individual work, monitored,

T advises Ps to compare the two numbers. Which is more? hel.ped
How many more? s it the bigger number the reductant or the ~ Written on BB or SB or OHT

subtrahend? Differentiation by time limit
Deal with part a), then part b). Set a time limit. Ps use number line to help
Review with whole class. Ps come to BB or dictate to T, them.
explaining reasoning. Class agrees/disagrees. Mistakes Reasoning, agreement, self-
discussed and corrected. If problems, show on number line. correction, praising
Solution: T could ask Ps to write and
a) 3—(+4) =—1 Check —1+(+4) = +3 say some operationgithout
the positive signs. e.g.
3_(+3) =0 Check 0+ (+3) = +3 P gns. €9
a)3-4=-1
3-(+2) =+1 Check:+1+(+2) = +3 3_.3 = 0. etc
3-(+1) =+2  Check +2+(+1) = +3 Agree that the positive sign in
3-0=3 Check:+3+0 = +3 front of a number is not really

needed, as numbers without

3-(-1) ==4 Check +4+(-1) = +3 signs are positive, but the

b) (-3)—(+1) = —4Check: —4+(+1) = -3 + sign as an operation sign
cannot be omitted.
(-3)-0=-3 Check -3+0 = -3
Feedback for T
-3)-(-1) -2 Check: =2+ (-1) = -3
B 3 [Note to Ts only:
(-3)-(-2) = -1Check-1+-2 = -3 Do not think that Ps have
(-3)-(-3) =0 Check 0+(-3)= (-3) learned the subtraction of

_ _ integers just because they have
—3)— (- = + +1+ (- = —
=3) -4 1Check +1+(-4) 3 obtained the correct results

What do you notice? (The subtrahends are decreasing by 1,|so they could just have followed
the sums are increasing by 1.) the pattern!]

45 min

© CIMT, University of Plymouth



R: Mental calculation. Addition of integers, with or without a model Lesson Plan
B kS C: Subtraction as 'taking away', with cash and debt model
E: Preparation for subtraction of integers 4 6
Activity Notes
1 Find the mistakes Whole class activity
| did these calculations in a hurry and have not had time to check themWritten on BB or SB or OHT
yet. Help me to find any mistakes and correct them. At a good pace
BB + 4
a) —7+(-12) =A™ 19 d) |-5|+(7)+(+6,.=~6
b) +6+(-5)+(—1) = 00 e) +1+(-5+((+5) =10
c) +8+(-3)+(-5) =010 f) —4+]-12|+ (+ 4) = #16
Ps come to BB to do calculations mentally and either tick th+e12 Discussion, reagqning,
operation or cross out and correct the mistake. Class agrees/disagreeggreement, praising
or suggests an easier grouping. If problems, show on model
eg.c) +8+[(-3)+(-5)] =+8+(-8) =0 (e.g. car or cash and debt) o
Discuss opposite numbers, absolute values and how the order of term@®N nuUmber line.
in an addition does not matter as long as the sign in front of a number Feedback for T
stays the same.
4 min
2 Addition of integers: car model
a) P comes to BB and T gives P instructions on how to move the car. Whole class activity, but
. . . individual writing inEx. BKs.
The little car is standing on — 3 and faces the tree. It moves
forward 4 units then turns to face the house and moves forward | USe cOpy masters for car
11 units. Where does it end up? Show me . .. now! (4 or +4) | model fromLP 44.
BB: If possible, Ps have smaller
version of car model on desks.
\
B @ 0.8 =0
} T @ T ©<”\”7 0 T @ T ‘ T T T \ T T T T ‘ T T >
-10 -9-8-7-6 -5 -4-3-2-1 (‘) 1 2 3 4 L‘, 6 7 8 91‘.0 1 12 .
Reasoning, agreement,
Write an addition about it in yolEx. Bks self-correction, praising
A, come and show us what you wrote. Who agrees? Who wrote
something else? etc. Mistakes discussed and corrected.
BB: -3+ (-4)+(+11) =4
b) Psdescribe own movements of the car (with car always moving | Whole class activity
forward) along the number line. Class writes additiorisxinBks | .
(or calculate mentally) and show result on command n unison
Ps answering correctly dictate operations to T (or come to BB). Agreement, praising
10 min
3 Addition of integers: cash and debt model

a) Think of these additions as cash and debt, with the answer as tk

balance. Ps come to BB to describe the addition in context and [to

fill in the missing result. Class agrees/disagrees. (Use cash and
debt cards if problems or draw circles and rectangles on BB).

BB:
i)y +4+(—11) ==7
i) —8+(+8) =0 (£8 in debt, £8 in cash, balance: £0)
i—4+(=3)+(+4)+(+9) =6

(e.g. £7 in debt, £13 in cash, balance: £6)

b) Ps write own additions on BB, describe them as debt and cash andFeedback for T

choose Ps to calculate their balances. Class agrees/disagrees.

(E4 in cash, £11 in debt, balance: — £7))

Whole class activity
Written on BB or SB or OHT
At a good pace

e

Reasoning, agreement,

praising

Extra praise if Ps notice that

iniii): (-4)+((+4) =0,

so calculation is really:
~3+(+9) =46

16 min
© CIMT, University of Plymouth
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Lesson Plan/6

>

Activity Notes
4 Subtraction of integers: temperature Individual trial inEx. Bks,
T describes a temperature change and Ps wsitdtaaction about it in monitored
Ex. Bks A, come and show us what you wrote. Who agrees? Who| If possible, Ps have own
could write it another way? (i.e. with and without the positive signs). thermometer models or
Show on model thermometer or vertical number line drawn on BB. glagrams on dlesks,t?thtlnglse
. s use vertical number line 0
a) The temperature was 1C at 2.00 pm but by 8.00 pm it had Pb Y5a, page 45
,) 7
fallen by 7 C. What was the temperature at 8.00 pm~ (Or Ps could show final
BB: +11°C —(+7°C) = +4°C or 1rC-7°C =4°C temperature on scrap paper pr
slates in unison and Ps
b) The temperature was 1C and fell by 14C. What was the answering correctly come to
temperature then? BB to explain.)
BB: +11°C - (+14°C) = =3°C or 1rC-14°C =-3°C Reasoning, agreement, self-
¢) The temperature was <°Z and fell by 3C. What was correction, prallsmgl
the temperature then? Agrgg that + signs in front of
positive numbers are not
BB: —2°C —(+3°C) ==5°C or —-2C-3°C ==5°C really needed.
20 min
5 Cash and debt: addition and subtraction

a) Sue's balance is £How much cash and how much debt could she ha

b)

In yourEx. Bks show at least 3 different possible solutions by
drawing cash and debt symbols and writing matching additions.

Review quickly with whole class. Ps come to BB to stick (draw)
symbols and write possible additions. Class points out errors.

BB: e.g.

OOOO o QOOOO® o OOOOOOO®
OOOO L OOOEIE] O0OEL
8+(=1) = 7 9+(=2) = 7 10+(=3) = 7

Charlie had £12, then he spent £7. How much did he have left?

Ps come to BB to draw symbols and write subtraction, explainin
reasoning. Class agrees/disagrees. Ps write subtractiersBhks

@@@@@b@@@ olole)

12-7 =5 or

+12-(+7) %5
Bob's balance was — £8. Then the bank cancelled a debt of £3.
What is Bob's balance now?
As b).
BB
>

~8-(-3) ==5

ve?Individual work, monitored

25 min

Quick discussion, reasoning,
agreement, self-correction,
praising

Agree that the possibilities are
infinite.

Whole class activity

(or individual trial inEx. Bks
first if Ps wish)

Reasoning, agreement, praising

Agree that Charlie haéss
money than before, so his
balance has worsened.

Agree that Bob hasore
money than before, so his
balance has improved.
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Lesson Plant6

Activity Notes
6 Book 5, page 46 Individual work, monitored,
Q.1 Read: Draw diagrams using + 1 and — 1 to model each helped
problem, then write the operation.
t[;ez;l}mlt\f; oner::\]t i(’;l/rgrg.wsdtait artlnn’;e Irl1rcrj“\1;;/rii)s rea? Erc;blems Reasoning, checking,
€ .se gs, ame aw diagram a € ope a. on. ) agreement, self-correction,
Review with whole class. Ps come to BB to explain solution.|  prajsing
Class agrees/disagrees. Mistakes discussed and corrected. T dh h and debt
, o " . could have cash and de
Let's .check it with an addition. Ps dicate to T. cards stuck to BB for Ps to
Solution: manipulate.)
a) Paula had £7, then she spent £6. How much did she have Ieg;? 7.6 =1
BB: [, +7-(+6) =+1 B
elelolelelele +1 146 =7
_  » Checki+l+(+6)=+71010 .
Show on number line too.
b) Roy owed £7, then £4 of his debt was cancelled. )
What is his balance now? T stresses the idea of cash a
BB: debt being 'taken away'.
: ( Elicit that:
- 7-(-4) ==3 Check:=3+(—4) = —70  taking away cash means
c) Lee had £3, then he spent £3. What is his balance now? thét the balance is less.
BB [ +3-(+3) =0 * taking away debt means
: ‘@@@ heck ( )_— that the balance is more.
> Check: 0+ (+3) =+ 30
. _ - Discuss how debt can be
d) Tina was £4 in debt, then £4 of her debt was cancelled. cancelled in real life, e.g.
BB: - 4-(-4) =0 taking it back later on and
( Check:0 + (-4) = —40 getting your money back.
30 min
7 Book 5, page 46

Q.2 Read: Draw diagrams using + 1 and — 1 to help you work ou
the differences.

Set a time limit. Review with whole class. Ps come to BB to
draw (stick on) symbols, write differences and check with an
addition. Class agrees/disagrees. Mistakes discussed/corre

T asks Ps to give a word problem for each subtraction.
Solution:
a) (+6)-(+4) =+2

Check +2+ (+4) = +6 @@‘@@@@
b) -6-(-4) ==2

Check —2 + (- 4) = — (
c) (+5)—-(+5) =0 @@@@@

Check 0+ (+5) = +5 i@

d) (-6)-(-6) =0

—1] 1] £1) F1 1 [E1
Chock 0+ (- 6) = —6 \

34 min

Individual work, monitored,
helped

Written on BB or SB or OHT

Differentiation by time limit

Cte(a?easoning, checking,

agreement, self-correcting,
praising

Ps may use the contexts of

other models too. e.g.

a) The temperature was €,
then it fellby £ C to 2°C.

b) —6 mis lower than —4 m by
2m.

Extra praise for creativity!
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Lesson Plan/6

Activity
8

Book 5, page 46
Q.3 Read: Fill in the missing amounts in the questions.

Less able Ps can use cash and debt cards on desk. Deal with

Solve them in your exercise book.

one at a time (or set a time limit if class is very able).

Review with whole class. Ps come to BB to explain solution.
Class agrees/disagrees. Mistakes discussed and corrected.

long form of the operation (i.e. with positive signs) if Ps do na

Let's check it with the inverse operation. Ps come to BB or
dictate what T should write.

Solution:

a) Sue's starting balance was £2, as she had £5 in cash and

b)

c)

d)

in debt. Then she spent £5.

How much is her balance now?

BB: + £2 — (+ £5) = £3 |_@>@®@@>

Check —£3 + (+ £5) = + £2

Rob's starting balance was — £3, as he in cash
and was £5 in debt. Then he spent £2.
How much is his new balance? |—@> @
BB: —£3 — (+ £2) =— £5 >
Check —£5 + (+ £2) = —£3
Billy's starting balance was — £3, as he had £1 in cash an
was in debt. Then £4 of his debts were cancelled.
How much is his balance now? @
BB:—£3-(—£4) = +£1
Check: £1 + (- £4) = — £3
Mary's starting balance was £2], as she had £5 in cash
and was £3 in debt. Then £3 of her debts were repaid.

i ?
What is her balance now~ @ @ @ @ @

BB: +£2-(-£3) =+ £5 (better)
—1][=1][=1
Check: + £5 + (- £3) =+ £2 .
40 min

(worse)

(worse)

(better)
N

Notes

Individual work, monitored,
helped

(or whole class activity if Ps
are still unsure, or completin
sentences with whole class
them individual calculation)

sh¥titten on BB or use enlarge

t.

copy master or OHP

(Ps can draw circles and
rectangles ifEx. Bksif they
have no cards to manipulate

wakliscussion, reasoning,

checking, agreement,
self-correction, praising

Ps decide whether each new
balance is better or worse th
the old one.

Feedback for T

[Note to Ts:

Cash and debt is not the usu
preferred model for problems
such as c) and d) but it can b
used if the initial balance is
shown as the sum of
appropriate amounts of cash
and debt, i.e. the balance
consists ofat least as much
debt as is being taken away]

AN

@
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Lesson Plan/6

Activity
9

Book 5, page 46, Q.4

Read: Show the subtractions using the cash and debt model.
Completehe calculations.

T has cash and debt cards stuck to BB. Ps come to BB to model e

subtraction in turn (showing the starting balance as an addition of ¢

and debt as irActivity 8 and to write the diérences. Rest of class he

with modelling or points out errors. P at BB chooses another P to check

the difference with an addition.

Solution: (with starting balances shown as the same amount of deb
is being taken away and the corresponding amount of cas

[starting balance] Check:
8) (+3)-(-4) = [F7+(4)|-(-4) 27  +7+(-4) = +3
b) (+3)-(+8) = [+8+(-5)]-(+8) =5 =5+ (+8) = +3
¢) -2)-(=5) = [+3+(=5)]-(-5) =3 =3+(-5) = -2
d (-2)-(+3) = [+3+(-5)]-(+3) =5 =5+(+3) = -2
e) 0—(+4) = [+4+(-4)]-(+4) =4 -4+(+4) =0
) 0—(-4) = [+4+(-4]-(-4) =4 £4+(-4) =0

When will the balance be better? (If we take away a negative numl
When will the balance be worse? (If we take away a positive numb

Notes

Whole class activity
Written on BB or SB or OHT

Discussion on how to model
achthe starting balance first, e.g

M) QOO OO0
b

Reasoning checking,
t adgreement, praising

h) Ps say for each whether the
new balance is better or
worse.

Check with other models too
Ps say word problems about
the operations.

Point out that for €) and f), th
operations cn be written
without zero, with same resu

e) —(+4) = -4
erf) —(-4) = +4
er.)

45 min

© CIMT, University of Plymouth
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R: Mental calculation
C: Subtraction of integers using models
E: Preparation for subtraction of integers

Lesson Plan

47

Activity Notes
1 Are they correct? Whole class activity
What do you think about these operations? Are they correct? Could Written on BB or SB or OHT
they be written .in a clearer way? T ask; several P_s what they think Discussion, reasoning,
Class agrees/disagrees. Ps write modified operatidas Bks agreement, praising
a) —4+(+6)+—-5 = —3 (Correct, but clearer if brackets were . _
drawn around ' 5') T points out that:
b) 7+(-5)-4 = -2 (Correct, but clearer if written as: t(4) = -(+4) = -4
7+(=5)+(-4) = -2 by starting at 0 on the
number line.
or (+7)+(=5)—(+4) = -2)
4 min
2 Addition of integers Whole class activity
Let's write these operations as additions. Ps come to BB or dictate .
what T should write. Class agrees/disagrees Written on BB or SB or OHT
a) —7+8-6=[-7+8+(-6) = —13+8-5] Discussion, reasoning,
of = [(=7)+(+8)+(—6) = (—13) + (+ 8) =5 agreement, praising
Agree that:
b) 6-5-6+5 = [(+6)+ (—5) + (- 6) + (+ 5) 0 ’
+6)+(—6) =6+ (-6
c) Write this operation in a shorter way. (+6)+( ): 6— 6( _ )0
E9)+EN+EFIY+(*D) = [-5-7+3+5=4] (Show with cash and debt.)
8 min
3 Find the mistake

| did these subtractions too quickly and have not had time to check
them. Can you check them for me?

Ps come to BB to work through each calculation in order, write a tick
if it is correct and if wrong, cross out the mistake and correct it. Class

checks with addition. If problems or disagreement, show on numbe
line or with cash and debt model or ask Ps to explain in context.

BB:

a) -—6—(-5) = -10 Check: —1+(-5) = -6
(e.g. If you were £6 in debt, then a £5 debt was cancelled, you
would now be only £1 in debt.)

b) -5-(-6) =~1 Check: —1+(-6)# -5
-5—-(-6) =+1 Check: +1+(-6) = -5

c) +7—-(+8) = —10 Check: —1+(+8) = +7

d 0-(-8)=+8 0 Check:+8+(—8) = 0

e) -8-(<0) =8 Check 8+0 # —8
-8-0==8 Check:—8+0 = -8

Elicit that:

 if debts are reduced (taken away), then the balance increasgg.
(i.e. if anegative number is subtracted, the reisuiteases)

» if cash is reduced (taken away), the balance decreases.
(i.e. if apositive number is subtracted, the regigitreases)

13 min

Whole class activity
Written on BB or SB or OHT

Discussion, reasoning,

checking, agreement, praising

Involve several Ps.

e.g.
a)

| - |
T T T T 17 T T T T ]
—-10 —6-5 0

»
>

b) — 5 ismore than — 6 by 1

c) | have £7 and | buy a game

from my friend for £8, so |
still owe him £1.

Ine) elicitthat —0 = 0, as
zero is neither positive nor
negative.

Subtracting a negative numb
makes the result less negatiy

Subtracting a positive numbe

makes the result less positive.
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Lesson Plan 47

Activity
4

Extension

Two number line model

a) T has two number lines stuck to BB with zeros matching at the
start. Then T moves top number line 5 units to the left as below,

BB: 3.2

0 1

—

1 2
|
I I

-1 0
L
[ [
-6 -5 —4

-3 -2

3 4
| |

I I
-1

o—Tu
[ )

|
I I
5 6

N TN

8 9
| |
I I
3 4

I
7

I
8

What can you say about the matching pairs of numbers? (Each
top number is 5 units more than bottom number, or each bottor
number is 5 units less than top number, or difference is 5 units)

Let"s write subtractions from the number lines. Ps come to BB ¢
dictate to T. Class checks mentally with an addition and points ¢

errors.
BB: e.g.

7-2 =5Jor +7—-(+2)
5-0=5 4-(-1) =

+5], 8
-(=2)
= 5, etc.

~3=5 9-4-=
=5 2-(-3)

5, etc.
5, etc.

—(-6) =5, -2

-7)

Elicit the rule of subtraction: reductant — subtrahend
and that its check is: difference + subtrahend

Which number line is the reductant for these subtractions? (top
Which is the subtrahend? (bottom) What is the difference? (5)

b)

T moves the number lines back to their original position (i.e.
zeros matching), then moves the top number line 3 units to the 1

differen
reductal

BB 1109 -8 7 -6_-5_-4-3 -2-1 0
- | | | | | | |

| |
LI
-8-7-6 -5 -4-3-2-1 0 1 2 3

If the top number line is still the reductant and the bottom numbe
line is still the subtrahend, what is their difference now? (- 3)

Let's write subtractions about them. Ps come to BB or dictate

to T. Class checks mentally and points out errors.

BB: e.g.

5-8

0-3 = -3,
-(-1) =-3, -5-

(-2) =

— 3, etc.

If the top number was subtracted from the bottom number what would Agreement, praising
the differences be? [a) — 5, b) + 3, apposite of previous differencg

-3,4-7=-3,3-6=-3,2-5=-3, etc.
-1-2=-3, -2-1=-3,-3-0=-3

Notes

Whole class activity

T uses already prepared
number lines or enlarged cop
master fronLP 44/9.

(If possible, Ps have smaller
versions on desks t00.)

n Discussion, agreement on th
rule

' Ata good pace
Ut Checking, correcting,
agreement, praising

If problems, Ps come to BB t
point to subtraction on the
number lines.

e BB: R-S =
nt. D+S =

D
R

Ps copy what T does if they
ighthave own number lines.

—

Agreement, praising

At a good pace

Checking, correcting,
agreement, praising

n}

—_

19 min
Book 5, page 47

Q.1 Read: Do the subtractions. Use the number line to help you.
First elicit that if subtracting a positive number, move to the lg
and if subtracting a negative number, move to the right.
Remember to check your result with a mental addition! Set g

time limit. Review with whole class. Ps come to BB or dictat
to T. Class agrees/disagrees. Mistakes discussed and correcte

Solution:

a) +9-(+2) =+7 d +2-(=5) =+7

b) +3—-(+6) ==3 e) -1- (+2)=—_

¢) -5-(-2) =3 N -1-(-8) =+7
25 min

Individual work, monitored,
helped

ft Written on BB or SB or OHT
Differentiaiton by time limit

Reasoning, agreement, self-
correction, praising

" (or Ps) set two pairs of
number lines to show the
differences + 7 and — 3 and H
point out the subtractions.

Feedback for T

9]

PS
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o

Activity Notes
6 Subtraction of integers: car model Whole class activity

T has large car model on BB and Ps have smaller versions on desks if Use copy masters from

possible. Ps move the car along the number line according to T's LP54/6

instructions.

a) The car is at + 6 and faces the house. Move it 4 units backwards. p moves car on BB and rest
Where does it end up@* 2) of class use own car models if
BB: they have them.

; /— .
5 ﬁ (T might pretend to be the car
- . <-‘-- s and step backwards for the
10 -9-8-7—6-5 43210 1 2 3 465 6 7 8 910 1 12 relevant number of paces.)
We can write it as a subtraction like this. srz?;ﬁgmg’ agreement,
BB: +6—(+4) =+2 . .
. ) _ Check the subtractions in

b) The caris now at + 2 and faces the house. Move it another 5 units yifrerent ways: with addition
backwards. Where does it end up this tin{e3) and using other models (e.g.
Who can write it as a subtraction? P comes to BB or class dictates cash and debt, temperature)
to T: Who agrees? Who thinks something else? etc. Ps could write the agreed
BB: +2—(+5) ==3 subtraction irEx. Bks.

c) The caris at + 2 and faces the tree. Move it 5 units backwards.

Where does it end up® 7) Who can write the subtraction? If time. Ps come to BB in
BB: +2—-(-5) = +7 threes, one to give own
d) The car is at — 3 and faces the tree. Move it 4 units backwards. Instructions, one to move the
] ] i car and the other to write the
Where does it end up@® 1) Ps come to BB to write subtraction. subtraction.
BB: —-3-(-4) = +1 .
=4 Class points out errors.
Discuss and agree on the rules when using the car model for subtracticg. .
. 0 not make Ps write the

* When wesubtract a positive number from any number, then the car | ,jes put encourage them to
faces thnouse and movdmckwards. (decreasing) memorise them and visualisd

¢ When wesubtract anegative number from any number, the car the movements in their head
faces thdree (left) and movebsackwards. (increasing)

30 min
7 Book 5, page 47

Q.2

Read: Imagine the little car moving along the number line.
Write subtractions about its moves.

Less able Ps should have actual car models to help them.
Deal with one at a time but if Ps are struggling, revert to a wh
class activity. Set a short time limit. Remember to check you
result with an addition!

Review with whole class. Ps come to BB or dictate to T. Cla|

agrees/disagrees. Mistakes discussed and corrected.

Solution:

a) The car is at (+ 4) and faces the house. Move it 3 units
backwards.

+4—-(+3) =+1 Check +1+(+3) = +4

b) The car is at (+ 4) and faces the house. Move it 7 units
backwards.

+4—-(+7) ==3

Check =3+ (+7) = +4

ole

=

SS

Individual work, monitored,
helped

(or whole class activity if Ps
are still unsure)

Demonstration with large car
model on BB.

Reasoning, agreement, self-
correction, praising

Check with other models too
if problems or disagreement.

[Note to Ts

Each model has advantages
and disadvantages. Use the
modelsyour Ps find easiest to
understand.]
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Lesson Plant7

Activity
7

Extension

(Continued)
¢) The car is at (- 5) and faces the tree. Move it 3 units
backwards.
-5-(-3) ==2 Check =2+ (- 3) = -5
d) The car is at (+3) and faces the tree. Move it 4 units
backwards.

+3-(+4) ==1 Check —1+ (+4) = +3

1. The caris at (- 5) and faces the tree. It moves 7 units backwards.

BB: (-5)—(=7) =+2 Check +2+(-7) = _5

2. The car is at (+ 3) and faces the tree. It moves 4 units backwards.

BB: +3-(-4) =+7 Check +7+(-4) = +3

35 min

Notes
Elicit that :

» when the car faces the house

(right) and moves
backwards, a positive
number is subtracted.

» when the car faces the tree

and moves backwards, a
negative number is
subtracted

Extra practice for quicker Ps.
T gives instructions orally.

Book 5, page 47
Q.3 Read: Do the subtractions and join them to the matching car

Again, less able Ps should have car models to help them.
Set a time limit or deal with one at a time. Encourage Ps to ¢
results mentally with addition.

Review with whole class. Ps come to BB or dictate to T. Cla
agrees/disagrees. Mistakes discussed and corrected.

Solution: _
a) (+8)—(+2) = +e decreASING ) (g (_2) = —6

9 ¢+2)-(9) :;G/%Zd) 2-(8 =6

e) (+4)-(+3) =+¥ O T~ C4-(-3) =-1
- Increasing -

40 min

SS on BB, or with steps, first if

Individual work, monitored,
helped

Written onBB or use enlarged
neckopy master or OHP

(Ps demonstrate each move

Ps are unsure)

Reasoning (with car model
rule or other model), checkin
with addition, agreement,
self-correction, praising

Which car shows an increase

(decrease)?

Book 5, page 47,Q.4
Read: Do each calculation, then join it to the matching.car

Ps come to BB to calculate mentally if they can, or to use the car m
to help them, then write result. (Extra praise for Ps who do not nee
model.) Class checks mentally with inverse operation or by visualis
other models. Then Ps join operation to matching car. Class points
errors. If problems or disagreement, demonstrate with other models

Solution:

a) (+3)+(-1) =+
b) (+3)+(-5) = -
c) (+3)+(+2) =+
d (+3)+0 =+3
e) -4)+(+1) =-3
) 4H+(H6)=+2

K (+3)—(+1) = +2
) (+3)-(+5) = -2
m) (+3)-(=2) = +5
n (+3)-0=+3

0) (-4)-(-1) = -3
p) -4)-(-6) =+2

re

increasing

o

decreasin

+
9 N+ = — decreasig a 4-(+3) :_— 1
h) (-4)+0=-4 4 -0 = —4
_ = G —= n =4 -
) 0+(+2) =+2 increasing s) 0-(=2) :LZ

D 0+(=3) =—= ) 0-(+3) =-3

Whole class activity
(or individual work, one

odetolumn at a time, if there is
d théme and Ps want to try it)

0%t 4 good pace

ingWritten/drawn on BB or use
Outenlarged copy master or OH

45 min

Reasoning, agreement, praisi
Agree that the car facing:

* right and moving forwards
- positive number added

* right and moving backward
- positive number subtracte

« left and moving forwards
- negative number added

« left and moving backwards
- negative number subtract

(The adding or subtracting of
cannot be joined to a car.)
What do you notice? e.g.
+(-1) = —(+1),etc.

2d

ed
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R:  Mental calculation. Addition of integers with models Lesson Plan
B kS C: Variation of difference using models 4 8
E: Preparation for subtraction of integers
Activity Notes
1 Sequences Whole class activity
T says first few terms of a sequence. Ps continue it and give the rule. €g.stand up.
a) —57, —42, =27, (-12, +3, 18, 33, 48, 63, 78, 93, 108, |..)Atspeed, in order round clas
Rule + 15, or increasing by 15 If a P makes a mistake, the
next P must correct it.
b) 555, 444, 333, (222, 1.11, 0, — 111, — 222, — 333, — 444, Ps sit down if they make or

Rule —111, or decreasing by 111 miss a mistake.

c) -1, +2, -4, +8, (-16, +32, —64, + 128, —256, + 512, T decides when to stop and

—1024, +2048, —4096, + 8192, —16 384.. ) final P gives the rule.

Rule Each following term is twice the opposite of the previous termps can calculate iBx. Bksor
or absolute value is increasing by 2 times and negative and on sjates for c) and d) if
positive signs are alternating) necessary. T helps with

d) 150 000, — 75 000, + 37 500, (- 18 750, + 9375, —4687.5,..|) e€xplaining the rules.

Rule Each following term is half the opposite of the previous term, (or individual competition in
or absolute value is decreasing by 2 times and positive and Ex. Bks under a time limit)
negative signs are alternating)

5 min
& What is the rule? Whole class activity
Ps come to BB to fill in missing numbers or dictate what T should Write.-l-ables drawn on BB or use
Class agrees/disagrees. Who can write the rule? Who can write it enlarged copy master or OH
another way? Class checks each version with values from table.
. At good pace
BB:
als| 7|65 |4|3]2]1]o0o]|-1]|-2]-3]-4] Reasoning, agreement,
praising
bls[afsf2[afof-r][-2[-3] -4f-s[-6[-7]
Rule: a—-3=b — (+ 3) =b a+ (_ 3) -b a=b+3 T pOlntS to CO|umnS |ntab|e
and Ps say the operation it
a-b=3 b-a=-3
shows.
x| 5|-1] 2] o] 6| 7]|-97] 3 |-40[-8] 8|-3|-55| Ps give pairs of values not
yl-2f af 1 [s[-3[-4f00] 0o [a]1]-5]6]ss] shown in tables.
Rule: x +y =3 X=3-y y = 3-X
10 min
3 Two number line model

T has number lines already prepared.
BB:

0-1-2-3-4 -5 —6 -7 —8-9

-10 -1 —
|

|
1T 1T 1T 1T 1
4 5 6 7 8

|
I
-4 -3-2-1.0 1 2 3

What do you notice about this pair of number lines? (Top number li
has been reversed and then moved 4 units to the left.)

What operations can you read from them?

Ps come to BB to write operations and show them on number lines.
Class points out errors. e.g.

—9+5=-4, -11+7 = -4, -5+1 = -4, +3+(-7) = —4,
—4—-(+5) =-9, —-4-(+3) = -7, -4—(-1) = -3, etc.

Whole class activity

stuck on BB, or use enlarged
copy master or OHP

Discussion, reasoning,
agreement, praising

At a good pace
Elicit that:

e top number + bottom
number = —4

* (- 4) - bottom number
= top number

* (-4)—top number
= bottom number

etc.

Actual prepared number lines

D

15 min
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Lesson Plan/8

Notes

Whole class activity

d (or individual work inEx. Bks
first if Ps wish)

Written on BB or SB or OHT
At a good pace

Reasoning, agreement, (self
correction), praising

Ps demonstrate on number li
or with a chosen model if
problems or disagreement.

T helps with wording of
reasoning where necessary.

Feedback for T

Activity
4 Calculation practice
Let's do these calculations. Ps come to BB to explain reasoning an
fill in results. Class points out errors or suggests an easier order of
calculation, or helps with reasoning.
BB: Reasoning, e.g.
a) (ny) +(A2)-(-7) F [as — (= 7) is the opposite of the
0 opposite of 7]
b) (-15)+ (+10)-(+5) =10 [as =10+ (+5) = (-5)]
-5
c) (+5)—-(-3)+(+7) =15 [as 15is 7 more than 8]
8
d) -7+(H5-(-8) 6 [as 6+ (-8) = —2]
-2
e) If x =-8,y=-7 and = +5,
X-y+z= [-8-(-7)+(+5) = -1+5 4]
[l was £8 in debt, then £7 of my debts were cancelled, so | was
only £1 in debt. Then | earned £5 and paid off the £1 debt, so m
balance is now £4.]
20 min
5 Book 5, page 48
Q.1 Read:Fill in the missing numbers. Continue drawing the
graphs.
Deal with one part at a time. Ps fill in missing numbers unde
a time limit. Review with whole class. Ps dictate results,
explaining reasoning. Class agrees/disagrees. Mistakes
discussed and corrected.
Complete the graph with the whole class. Ps work at BB and
of class works iPbs.
What have the operations to do with the graph?
Using one of the dots and operations already given, elicit tha
(+4) —(+3) =+1 is shown by the dot with coordinates (3, 1
so x = 3 (or + 3), which is the number being subtracted fro
4, andy = 1, which is the difference between 4 and
T tells class that all the equations in a) can be shown by the
general rule (oformula) above the graph: 4x—=y
Let's draw a dot on the graph for each equation.
Ps come to BB, point to an operation, identify the relexamdy
coordinates, point to their positions on thendy axes with both
hands, move their fingers along grid lines until they meet and
mark the point by drawing a dot. Class agrees/disagrees. R
Ps draw dots iPbs too.
Deal with part b) in a similar way but if Ps wish, allow them tg
continue drawing the dots as individual work under a time lim
Extension What do you notice about the graphs? (e.g. Dots are in a str

line. If we drew lines through the dots, the two lines would b
parallel. The reductant in each formula is where its graph lin
crosses th& and y axes. etc.)

Individual work in completing
the operations, monitored,
helped

r  Drawn/written on BB or use
enlarged copy master or OH
Reasoning, agreement, self-
correction, praising

regUse the two number line
model set to a difference of
+ 4 if necessary.)

, €@/hole class discussion and
), completion of graphs.

M BB: (+4)-(3) =+1

or 43 =1
Formula: 4 x =y
x=3y=1

At a good pace

Agreement, correcting,
bst praising, encouragement onl

b) e.g. for point (-1, —3):

it. BB: (-4)-£1) ==3
aiglﬁormula: —-4x =y
e Xx==1y==3

® Praise all positive contribution
Have no expectations!
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Activity
5

(Continued)

Solution:

a) (+4)-(+6) =[-2]
(+4)-(+5) =[-1]
(+4)-(+4) = 0
(+4)-(+3) = +1
(+4)-(+2) = +2
(+4)-(+1) = +3
(+4)-0=+4
(+4)-(-1) =[+5]
(+4)-(-2) =[+6]

b) (-4)-(+2) =[-6]
~4-(+1) =[-5]
(-4)-0=-4
4H-(-1) = -3
H-(2) = -2
9)-(-3) =[-1]
4 -(-4 =0
(-4)-(5) =[+1]
(-4 -(6) =[+2]

4-x=y

v

—-8: -6

Book 5, page 48

30 min

Notes

Given dots are circled.

Q.2 Read: Calculate the sums and differences.
Ps may use number lines to help them. Set a time limit.
Deal with part a) then review before dealing with part b).

Ps dictate results to T, saying the whole operation, and check
reverse operation. Class agrees/disagrees. Mistakes discusse
and corrected. Show on number line, or reason with cash an

debt model for additions and appropriate subtractions (high-
lighted), if problems or disagreement.

Solution:
a) (+3)+(-5) ==2
(+3)+(-4) ==1
(+3)+(=3) =
(+3)+(=2) =
(+3)+(-1) =2
(+3)+0 =3
(+3)+(+1) =4
(+3)+(+2) =5
b)F$+@a—
=3)+(-1)
(-3)+0 ==
(=3)+(+1)
(=3)+(+2)
(=3)+(+3)
(=3)+(+4)
(=3)+(+5) =+

0
1

C;L)III
& Iy

2

1
| |+ IO|| |
N

(+3)-
(*+3)-

(+5) =2
(+4) =1

(+3) -
(+3)-
(+3)-
(+3)-0 =3

(+3) =0
(+2) =1
(+1) =2

(+3) -
(+3) -
-3)-
=3 -

(-1 =4
(-2) =5
(+2)
+1

‘I

|JL i

(-3)-0 ==
(-3)-
(-3)-
(-3)-

[¢V)

-1
(-2) =1
(=3) =0

|*'

I

-3)-
-3)-

(4 =1
(-5) =+2

Wi

Individual work, monitored,
(helped)

Written on BB or use enlarge
copy master or OHP

erasoning, agreement,
hecking, self-correction,
praising

N.B. In subtractions which ar
not appropriate for using cas
and debt, use comparison.
eg.(+3)—(-2) =5

'3 is5 more than — 2

~3-(+2) ==5

'—3is5 less than + 2

T points out that:

e Subtracting gositive
number can be replaced b
adding the opposite
negative number.

e Subtracting a negative
number can be replaced b
adding the opposite
positive number.

- @
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Activity Notes
6 (Continued) Whole class activity
Extension T:. We can think of thaddition of integers in a different way: T explains the idea and Ps
a) To add two positive numbers, add their absolute values and the [surgheck that it is correct by
is positive. pointing to relevant additions
b) To add two negative numbers, add their absolute values and the sulf the list.
is negative. [Preparation for addition and
¢) To add a positive and a negative number, calculatiffegence of | Subtraction of integers.]
their absolute values and take the sign of the greater absolute value.
38 min
7 True or False? Whole class activity
I will read a statement. If you think it is true write T on your slates and  (Or Ps agree on certain actions
if you think it is false write F. Show me what you have written when | $ay.for T and F)
T asks Ps with opposing views to give an example or counter examplé toResponses shown in unison.
support their response. Agree that if false, only one counter example is Examples/counter examples
needed and if true, no counter example is possible.
L : . a)3+4 =17
a) The sum of any two positive integers is always positive.  (T) )
b) The absolute value of the sum of two negative integers is po§itive. b) —2+(=%5) =7, |-7l=7
c) Instead of subtracting a negative number, we can add its opp@8ite. €) 5—(=7) =5+ (+7) = 12
d) The difference between two integers is always less than the d) 8—-(-3) = 11,
subtrahend. (F) and 11 > — 3
e) The difference between two integers is always less than the
reductant. (F € -5-(-3) = -2
f) Subtracti hol ber f ter whol ber gi and -2 > -5
ubtracting a whole number from a greater whole number gives|a B
positive difference. (M H#9-(+2) =+3
(-3)=(=5) = +2
42 min
8 Book 5, page 48

Q.3 Read: Tick the solution to the equation if it is correct.
Correct the mistake if it is wrong.

I will give you 1 minute to work out whether they are correct.

Review one at a time. Ps show whether correct or not by
writing a tick or a cross on slates or scrap paper and showing
T on command. P who thinks it is wrong, comes to BB to
point out mistake and correct it. Class agrees/disagrees. Ps
who have changed their minds annotlts appropriately.

Solution: c¢) Correction:
a) x—(-12) =20 b) -12y=-15 ¢)z—(+3) = -2 7 -(+3) = -2
20_+(—12):8 —1_2—(—15):3 5/2—(+3)/z/—5 24 (+3) =+1
x=8 0 y=310 zZ= O 7= +1
Checks
8-(-12) = 20 —-12+8) = -15 +1-(+3) = -2
Review the general rules: Ps suggest rules in own worg
a)and c): then T repeats more clearly i
We calculate theeductant by adding the difference to the necessary and class repeats
unison.
subtrahend.

b) We calculate theubtrahend by subtracting the difference from

the reductant.

Individual trial first, monitored

(or whole class activity if time
is short)

Written on BB or SB or OHT
to Responses shown in unison.

Reasoning, agreement,
self-correction, praising

45 min
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R: Calculation. Addition, subtraction of integers with models Lesson P|an
B kS C: Meaning of multiplying and dividing integers by natural numbers
E Preparation for multiplying and dividing integers by natural numbers 49
Activity Notes
1 Revision of addition Individual work, monitored
Write these numbers below each other by place value and add them ug. dictates numbers and write
Estimate first and check your result. them on BB.
Review with whole class. Ps show results on scrap paper or slates|on Responses shown in unison.
command. Ps answering correctly explain at BB to Ps who were wron®Reasoning, agreement, self-
Mistakes discussed and corrected. correction, praising
BB: 7080 Ask Ps to explain with place
a) 7080 + 70 + 150 + 56 200 70 value detail.
E: 7100 + 100 +200 + 56 200 = 63600 , . (3 ° 0 .
or 7000+ 0 +0 +56 000 = 63 000  —— T points to a column and Ps
63500 say its place value.
12 (TTh, Th, H, T, U)
6010
b) 6010 + 4009 + 261 + 4020 4009 Feedback f
261 eedback for T
E: 6000 + 4000 + 300 + 4000 =14 300 +4020
14300
1 11
5 min
2 Revision of subtraction . .
Do th biracti ) Ex. Bks Estimate first. th heck Individual work, monitored
o these subtractions in yolk. Bks Estimate first, then check your .
result with an addition. Set a time limit. Written 9n BB or SB or OHT
Review with whole class. Ps come to BB to explain reasoning with Reasomng, ag:eement, self-
place value detail. Class agrees/disagrees. Who had all five correct? corre.ctlon, evaluation,
Let's give them a clap! Who made a mistake? What was your mi stakd$SINd
Who did the same? etc. Mistakes discussed and corrected. T points to a column and Ps
BB: say its place value.
a) 567 b) 4453 ¢ 75038 d) 56709 € 13067
-456 -,709 2,890 -30567 - 6094 Feedback for T
111 3744 72148 26142 6973
10 min
3 Revision of multiplication

Let's multiply 316 by 524 using the place value table.

How could we do it? T asks several Ps what they think. If no P sug
the idea, T starts the explanation and chooses Ps to continue it.
Calculations can be written at side of BB. Class points out errors.

Whole class activity

R Place-value table drawn on
9 %% or use enlarged copy
master or OHP

Discussion, reasoning,
agreement, praising

Or start with multiplication
by 500, then by 20, then by 4
if T prefers.

Feedback for T

BB:

HTh[TTh Th [ H | T [ U 3160
316% 4 = 1 2 6|4 63’;(2)

316 x 20 = 6 3 2 0
316x 500 =| 1 5 8 0 0 0 31622
316x 524 =| 1 | 6 | 5 5| 81| 4 158000
2 158000

14 min
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Activity
4

Revision of long multiplication
Do these multiplications in column form in ydex. Bksusing the

same idea of breaking up the multiplier into units, tens, hundreds, etc.

Set a time limit. Ask Ps to estimate mentally first and to check their
results against their estimate.

Review with whole class. Ps come to BB to show calculations,

explaining reasoning with place-value detail. Class agrees/disagregs.

Mistakes discussed or corrected.

BB:

a) 516x 23
516
x23

1548
+10320

11868

b) 516x 230
516
x230

000
15480
+103200

118680

c) 516x 2300
516

x 2300
000
0000

154800
+1032000

1186800

shorter form:

516
x2300

154800
+1032000

1186800

20 min

Notes

Individual work, monitored,
(helped)

Written on BB or SB or OHT
Differentiation by time limit

Reasoning, agreement,
self-correction, praising

T shows short forms of b) an
c) on BB.

T: To save us writing lots of
zeros we can combine some
rows. T shows on BB.

b) The first 2 rows of workin
can be combined as
516 x 30 (not shown)
c) the first 3 rows of working
can be combined as

516 x 300 (as shown)

Revision of division
Do these divisions in column form yoik. Bks | will give you 3 minutes!
Review with whole class. Ps come to BB to show calculations,

explaining reasoning with place-value detail. Class agrees/disagrees.

Mistakes discussed or corrected.
BB:
a) 9+9 b) 108+ 9

a 1 b 12
9lo 9/ 108

c) 1107+ 9 d) 11106-9 e) 111105 9
c) 123 d) 1234 e) 12345

91107 9111086 9[111105
22 233

2344

Individual work, monitored,
(helped)

Written on BB or SB or OHT
Differentiation by time limit

Reasoning, agreement,
self-correction, praising

If problems, show as long
division.

Feedback for T

25 min
Book 5, page 49

Q.1 Read: Write two possible plans for solving each question.
Calculate one of the plans and write the answer in a
sentence.

Ps read problems themselves and answeb@ Set a time
limit or deal with one at a time if class is not very able.

Review with whole class. Ps come to BB or dictate to T. Class
agrees/disagrees. Mistakes discussed and corrected.

Solution:

a) Adrian had no money, neither cash nor debt, so we can say
that he had £0. Then he ran up debts of £3 each day for a
week. What is his balance now?

Plans

(—£3)+ (- £3)+ (—£3) + (—£3) + (- £3) + (- £3) + (-£3) = —£p1

or 7x (—£3) =—£21

Answer: Adrian's balance is now — £21.

Individual work, monitored,
helped

Discussion, reasoning,
agreement, self-correction,
praising

Feedback for T
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Activity Notes
6 (Continued)
b) Five boys were £20 in debt. If they shared the debt equally,
how much was each boy in debt?
Plans e.g.
x 5 =—£20, or
[—ga]| +[-£4 |+ [-£4]| +] —£4] +[ —£4] = —£20 (where eacf | means
of —£20+ 5 = _£4 the same number)
Answer: Each boy was £4 in debt.
30 min
7 Book 5, page 49
Q.2 Read: a) Continue the calculations. Individual work, monitored,
b) Write the additions as multiplications. helped
Set a time limit or deal with one at a time. Written on BB or SB or OHT
Review with whole class. Ps come to BB or dictate to T. Clags Differentiation by time limit
agrees/disagrees. Mistakes corrected. Reasoning, agreement, self-
T asks Ps to give word problems about the operations. Clasg ~ €orrecting, praising
decides whether or not the context is valid. Extra praise for good
Solution: contexts
a) i) 29x5=(=29+(-9+[(-2+(-2)+(-2) =10] - .
Missing part shown in
i) 4 x(=3) = (=3)+(=3)+[(-3)+(-3) =12] straight brackets: [ .... ]
i) (~10) x 6 = (—=10) + (- 10) + [ (- 10) + (- 10) + (- 10Q)
+(-10) ==60]
b) ) (=5)+(=5)+(=5+(-5+(=5+ (-5 +(-5)
= [(=5) x 7 ==35]
i) (-6)+(—6)+(—6)+(—6) +(—6)+(-6)
= [(-6)x6 ==36]
i) (—100) + (- 100) + (- 100) + (- 100)
=[(-100)x 4 = =400]
35 min
8 Book 5, page 49, Q.3

Read: The car starts at 0 each time and faces thedou
Write its moveas a multiplication or a division.

Ps come to front of class in threes, one to read the instructions, ong
move the car and one to write the operation. Class agrees/disagres
Once operation is agreed, Ps write iPios

Solution:
a) It moves 4 units per second for 3 seconds towards the house.

&)

L

|
T T T T T T T T T
10 -5 0 5 10 15

3x4 =12 3 (+4) = (+12)

B
1%

or

to smaller version on desks (or
°S. follow movements on diagrar

Whole class activity

Use large car model stuck to
BB and if possible Ps have

in Pbs).

Demonstration, reasoning,
agreement, (self-correcting),
praising

=1
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Notes

In ¢) discuss what 'on averag
means. (As if the car had
travelled at the same speed
all the time.)

Activity
8 (Continued)
b) It moves 4 units per second for 4 seconds towards the tree.

% —\
S fio
\\\\\}\\\\\\\\\@\\\\\\\\\}\‘\\\\>

-15 -10 -5 0 5 10 15
BB: 4 x (—4) =-=16 It moves (—16) units, or 16 units to the left.

¢) It moves 15 units towards the tree in 3 seconds. How many unit
does it move each second on average?
/—\
\7\7\”\77\”\7\”\77\”\”\7?\ T T [ T T 11 } T } T
—-15 -10 -5 0] 5 10 15
BB: —15+3 =-=5
Each second it moves (- 5) units, or 5 units to the left.
40 min
9 Book 5, page 49, Q.4

Read: Write the 7th, 10th and 20th terms of each of these sequence

in your exercise book.
Deal with one at a time. First elicit the rule. If Ps suggests addition
subtraction, praise them but then draw Ps' attention to multiplicatior
by asking, e.g. What is the 1st term? What is the 2nd term (3rd ter

How did we get it from the 1st term? Do we need to write out all the

first 6 terms to get the 7the term? etc.
T shows the quick way of writing 1st term, 2nd term, etc.
BB: 1stterm:a, 2ndterm:a, 3rdterm:a, etc.

Once class has agreed on the rule, Ps come to BB or dictate the re
terms. Class agrees/disagrees. T asks for other terms too.

Solution:
BB:
a) -9, —18, =27, .. Rule +(-9) or — (+9)

a=(-9)x7=-63 a,=(-9)x10 =-90
a,= (-9)x 20 =-180
b) —12, —24, =36, ... Rulg-12)

a=(-12)x7 =-108 a, = (-12)x 10 ==120
a,= (-12)x 20 ==240

c) —40, —80, —120, .. Rule (-40)
a=(-40)x 7 ==280 a, = (—40)x 10 ==400
a,= (~40)x 20 =—800

(o]

n)

D

45 min

quired a,=-18 = (-9)x 2

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

Discussion, reasoning,
oagreement, praising

T directs Ps' thinking when
required.

e.g. ina):
BB:a=-9=(-9x1

a=-27 = (-9x3

Extra praise for Ps who realig
thatany term can be found
easily by multiplication

T could have the first 20
terms of each sequence
already prepared and uncove
the required terms as
confirmation.

(Or Ps could be asked to list
them for homework.)

D

D
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R:  Calculation Lesson Plan
B kS C: Variation of the product and quotient 5 0
E: Multiplying and dividing integers by natural numbers
Activity Notes
1 Problems 1 Whole class activity but
Listen carefully, note the data and write a plan in yEurBks Do the individual calculation
calculation and show me the answer when | say. Deal with one problem at a
Ps answering correctly come to BB to explain solution. Who agrees? time. T repeats slowly and
Who did it another way? etc. Mistakes discussed and corrected. Ps asks & P to repeat in own
give answer in a sentence. words. Write data on BB.
a) Bonny has to swim 2500 m in training. How far has she swum if Responses shown on scrap
she still has 1750 m to go? 21%1% 0 paper or slates in unison.
BB: Plan: 2500 m —1750 m -1,7,50 Discussion, reasoning,
Answer: Bonny has already swum 750 metres. 7 50 S?;ie;;gem’ self--correction,
b) In a subtraction, the subtrahend is 6579 and the reductant is 17 532I .
What is the difference? 101010 fclass is not very gble,
17532 agree on the plan first and dc
BB: Plan: 17532-6579F | - 6,579 part e) with the whole class.
Answer: The difference is 10 953. 10953
¢) In a subtraction, the subtrahend is 567 and the difference is 465 Agree that to calculate the
What is the reductant?
567 reductant, add the difference
BB: Plan: [ | —567= 465 +465 to the subtrahend
Answer: The reductant is 1032. 1 ?? 2
d) What is the difference between the sum and the difference of 4508 Extra praise if a P notices tha
and 39727 a+tb-(@a-h) =a+b-a+b
BB: Plan: (4508 + 3972) — (4508 — 3972) 3972 - b+b =20
) 1010 10 10 X 2
Sum: 4508  Difference: 4508 8480
+3972 -3972 - ,536 7944
8480 536 7944 vt
1 1
Answer: The difference is 7944.
e) Which number is more than 382 by as many as it is less than 7347 or x — 382 = 734 %
Let unknown number be x must be halfway between 382 and 734. x +x = 734 + 382
BB: Plan: x = 382 + (734 —-382y 2 = 382 + 352 2 X = (734 + 382)- 2
= 382 +176 558
T 382 558
or x = (734+382)y 2 = 1116+ 2 =558 734 1116
Answer: The number is 558. 1116 11
1
12 min
2 Multiplication practice

Calculate these products in ydex. Bks Set a time limit.
BB: a) 3367x3 b) 3367x 11 c) 336% 33
Review with whole class. Ps come to BB or dictate to T, explaining

reasoning. Who did the same? Who did it another way? Discuss the praising
relationships which make the calculations easier. Mistakes discussed @gra praise if Ps notice that:
corrected. T shows the forms below and asks what Ps think of then).

Individual work, monitored
Written on BB or SB or OHT

Discussion, reasoning,
agreement, self-correcting,

when multiplying by 10,

each digit is moved to the
next greater place value and
0 is written in units column;

BB: a) 3367x3 b) 3367x11 ¢) 3367x 33
10101 +33670 10101
122 37037 +101010
t 111111
18 min

* result of a) can be used in c).

at:
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Activity
3

Problems 2

a)

b)

Listen carefully, note the data and write a plan in fourBks
Do the calculation and show me the answer when | say.

Ps answering correctly come to BB to explain solution. Who
agrees? Who did it another way? etc. Mistakes discussed and
corrected. Ps give answer in a sentence.

Five sacks of rice weigh 490 kg. What would two of the sacks o
rice weigh?

BB: Plan: 490kg+ 5 x 2 = 98 kgx 2 = 196 kg
Answer: Two of the sacks of rice would weigh 196 kg.

(We are assuming that each sack is the same size and contains
same amount of rice, although the question does not state it.)

98

5490
4

Listen carefully, note the data in ydex. Bksand think how you
would work out the answer. You may discuss it with your
neighbour if you wish.

Two trains were carrying oil. There were 57 oil drums on the firs
train and 65 oil drums on the second train.

If the first train carried 128 tonnes more oil than the second train
how many tonnes of oil did they each carry?

Ps tell their ideas and come to BB to show solution, explaining
reasoning. Class agrees/disagrees or suggests an easier methg
T gives hints or intervenes only if necessary. T chooses a P to ¢
answer in a sentence.

BB: Difference in amount of oil carried: 6557 = 8 (drums)
8 drums - 128t
ldrum - 128t + 8 = 16t

16t x 57=912t
16t x 65=1040t

57 drums-
65 drums-

1st train:
2nd train:

Answer: The first train carried 912 tonnes of oil and the 2nd trai
carried 1040 tonnes of oll.

23 min

Notes

Individual work, monitored

to repeat problem in own
words.

Responses written on scrap
paper or slates and shown in
[ unison.

Discussion, reasoning,
agreement, self-correction,
praising

theEXtra praise if a P points this
out, otherwise T does so.

Whole class activity

(or individual trial first if Ps
wish it)

[ T writes data on BB while
repeating the problem slowly
to gve Ps time to think and
discuss.

Discussion, reasoning,
d. agreement, praising
iveNecessary calculations writte

on BB. e.g.

57 65 )
342 390 _ 912
+570 +650
— 1280
912 1040
1 1

(Again, we are assuming tha
each oil drum contained the
same amount of oil.)

-

T repeats slowly and asks a P

Problems 3

Listen carefully and think about the plan you would use to solve the
problem.

Ps suggest plans and class decides which to use. Ps dictate the
calculations and results. Class agrees/disagrees. T chooses Ps to
answers in sentences.

a)

b)

A submarine dived 15 metres every minute. To what depth did
submarine dive in 6 minutes?

BB: Plan: (-15m)x 6 ==90m

Answer: The submarine dived to a depth of — 90 m in 6 minutes|.

Joe has house bills of £600 per year. What are his house bills eV
month?

BB: Plan: —£600+ 12 = —£50
Answer: Joe has house bills of £50 each month.

Whole class activity

Discussion, reasoning,

agreement, praising

T suggests negative values i
givealculations if Ps do not and

asks them whether they think
the it is better and why.

[e.g. Shows direction in a) ar
debt in b)]

Discuss the assumptions wh
have to be made:

rya) constant speed
b) constant expenditure
otherwise the answers are
average values.

e

26 min
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Activity Notes
5 Book 5, page 50 Individual work, monitored
Q.1 Read: Fill in the products and notice how they change. Drawn/written on BB or use
Set a time limit. Review quickly with whole class. Ps come tp €nlarged copy master or OH
BB or dictate to T. Class agrees/disagrees. Mistakes corrected.aogreement, self-correction,
What did you notice? (Multipliers are decreasing by 1 unit and praising
products are decreasing by 5 units.)
Read: Complete the graph. Whole class activity
Discuss the relationship between the multiplications, the given Discussion involving as many
formula (general rule) and the graph. Elicit thatxhalues Ps as possible.
are the multipliers and thevalues are the products and that the T prompts with appropriate
coordinates of the two given dots are (3, 15) and (2, 10). questions if Ps have no ideas
Ps come to BB to point to the next operation, say the formulg At a good pace
with the appropr'late values substltutgd and Wr!te coordinates| of Reasoning, agreement,
the matching point. If correct, they find the point on the graph praising, encouragement onl
and mark with a dot. Rest of Ps draw dotBs too. '
ion: y Extensi
Solution: 15\ o (Given dots are xtension .
circled.) What do you notice about the
graph? (T could prompt with
10— (xx=y] appropriate questions.) e.g.
5x 3 : [A straight line can be drawn
5 through the dots, as multiplie
2 =| 10 ots,
> x - could be fractions between tk
5x1 = . integers.
5x0=[ 0] ~4-=2 0l 2 d The graph line crosses the x
_ andy axes at zero but does n
5x (-1) =| -5
D 5 cut the quadrants in half, as the
5x (-2) =[-10] x andy values are not equal.
5x (=3) = “io They coordinates are greate
so the graph line is closer to
they-axis (vertical) than to th
-15 X-axis .]
30 min
6 Book 5, page 50

Q.2

Read: Fill in the quotients and notice how they change.
Complete the graph.

Deal with this activity in a similar way tctivity 5, reviewing

the quotients and discussing relationships between the divisi
formula and given dots before Ps come to BB to explain reas
and draw dots on the graph. Class points out errors. Rest o

complete own graphs bs at the same time
. (Given dots are
Solution:

circled.)
9+3= 3] VA
6+3= 2 °
3:3=[ 1 : 6
0+3=[ o ? :
3+ 3= -1 -8 -6.-4.-2 10 >4 6 8 ” X
-6+ 3 =] -2 jz
-9+ 3= -3 ;4

35 min

DNSenlarged copy maser or OHR

OS;'Eﬂscussion, reasoning,

Individual work, monitored, tq
start, then whole class activit
in completing the graph

Drawn/written on BB or use

agreement, self-correction,
praising

Elicit that thex values are the
dividends and thg values are
the quotients.

Extension

What can you say about the
graph? [Asin Q.5 -butin
this case thg values aréess
than the x values, so the gra
line is closer to th&-axis
than to they-axis. ]

bh
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Activity
7

Book 5, page 50

Q3 a)

b)

Read: In your exercise book or on a grid, draw a house
according to these coordinates.

Wall: (-3,1), -2,1), (-2,-2), (2,-2), (2,1), (3,1

Roof (-3,1), (0,4), (3,1)

Window: (-1, 0), (1,0), (1,1), (-1,1), (-1,0)
Which coordinate is written first?x-{coordinate)

T chooses Ps to work at BB while rest of class woiRls.

Ps compare own diagram with the one on the BB and
correct any mistakes.

Solution: a 7Y

Read: Form new coordinates from those in part a) and
draw the new images.

Deal with one part at a time. P reads instructions aloud,

then Ps write new coordinateskx. Bks

New coordinates reviewed and corrected before Ps draw
diagram. Review the new diagram (already prepared by T
and compare it with the diagram in a) before moving on.

Elicit that:

i) has beerstretched horizontally by 2 times.
i) has beerstretched vertically by 3 times

iii) has beerenlaged by 2 times, i.e. it is twice the size of &)

iv) has beemeduced by 4 times from iii), so by 2 times

Notes

Individual work, monitored,
helped

Grids drawn on BB or use
enlarged copy master or OHP

Ps have copies of copy master
on desks too (extra grid
provided in case of errors)

Ps should mark points and
draw lines in pencil so that
they can be rubbed out easily.

Agreement, self-correction,
praising

Ps kept together on exercises
with quicker Ps helping the
less able.

Discussion, agreement, self-
the Correction, praising

) T helps with coordinates of i)

T reminds Ps of mathematica
terms and writes them on BB
if necessary.

Elicit that houses iii) and iv)
aresimilar to the house in a).

from a): i.e.itis 1 quarter of iii) and 1 half of a).
Solution:

YA
i) 2 !

\

» X » X

YA YA
i) 2 iv)
10, 10,

» X

Homework (optional)Book
5, pages0,Q4

Less able Ps just write the
additions and results.

More able Ps could use a) to

form a graph, as iActivity 6 by:

1. letting x be the
multiplicant and y be the
product;

2. writing a formula;

3. forming equations with
thex-value increasing by
1 unit each time to + 5;

4. plotting points on a graph.
Review beford_esson 51.

(Ps could use grids on copy
master inLP 52/12.)

45 min
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R:
C:
E: Equations and inequalities with integers

Calculations. Multiples, divisors, factors
Operations with integer numbers

Lesson Plan

51

Activity Notes
1 Multiples 1 Whole class activity
T has the numbers, 1, 2, 3, 4, 6 and 12 written on BB as in diagram  Written on BB or SB or OHT
below. Let's draw arrows from each number towards its multiples. At a good pace
What is a multiple of a number? (e.g. The result of multiplying that .
Reasoning, agreement,
number by another number.) praising
Ps come to BB to draw arrows, explaining reasoning. e.g. 'l draw an
arrow from 2 to 6, as 6 is 3 times two." Class points out errors or o
missed arrows. Extra praise if Ps r.emember
BB: that each number is also a
' X\‘\ multiple and factor of itself.
W 4x1=44+4=1
(6]
A\ A\
If the arrows pointed in the opposite direction, what would it mean?
(The arrows would be pointing towards flaetors of each number.)
Elicit that a factor of a number divides into that number exactly.)
5 min
2 Multiples 2

Draw this Venn diagram in yolix. Bks.and write the integers from
0 to 30 in the correct sets if:

BB: A = {multiples of 4} and B = {multiples of 6}

T chooses Ps to work at BB while rest of Ps draw diagram and write

numbers irEx. Bks Class points out errors or omissions from diagra
BB. T introduces the tereommon multiple [as opposite].

T numbers the various areas of the diagram and asks Ps to describ
features. Who agrees? Who would describe it in a different way? €

BB:
123
57 9 10 15
Agree that 29 27 26 25 23 22 21
(i) This set contains numbers which aie multiples of 4 andot

multiples of 6.
(i) This set contains numbers which are multiples of 4 bubate
multiples of 6.

(iii) This set contains numbers which are multiples ahd multiples
of 6 also. (Or this set contains common multiples of 4 and 6.)

Elicit/tell that iii) is theintersection of sets A and B. T shows
how to write it mathematically.

iv) This set contains numbers which are multiples of 6 buhetre

multiples of 4.
If we combined all the numbers in (i), (iii) and (iv), how could we
describe them?

Set (ii)—(iii)—(iv) contains numbers which are either multiples of 4
multiples of 6. Elicit/tell that this is called tliion of sets A and B.

Whole class activity but
individual listing in Ex. Bks.at
same time.

Drawn on BB or SB or OHT

»  Discussion, agreement,
m diglf-correction, praising

[Agree that O is a multiple of
4 and also of 6, as

e their
o 4% 0 =0and 6x 0 =0
We say that O is a

BB: common multiple
of 4 and 6.]

T repeats Ps' description of
each area in a clearer way if
necessary.

Practice using 'set' vocabula
NOT, AND, OR

BB: AnB
intersection of sets A and B

BB: AOB
union of sets A and B

10 min

2
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Activity Notes
3 Factors 1 Whole class activity
Let's factorise these numbers. Who remembers what it means? Numbers written on BB or
(Break down the number into isime factors, i.e. factors which can SB or OHT
only be divided exactly by themselves and 1.) D . thod
. i ion on m
Who remembers how to do it? Come and show us! If no P agsrgléfnse%t %rais?ngo ’
remembers, T starts and Ps come to BB to continue, or dictate what T '
should write. Show both methods below and ask Ps which they prefer Elicit that:
and why. Rest of Ps work Ex. Bksat the same time. « in the factor 'trees’, the
BB: e.g. circled numbers are the
a) [150] = 2x 3x 5 5 b) 672 =2x 2x 2 = 2 B8 7 0 [375] = 3x 5x 5 5 prime factors;
672] 2 @/\ « in the vertical listing of
N 10 ez IS factors the prime factors afe
& é\@ 84| 2 (5{\15 on the right of the line.
21 3 / Z
7|7
1
How can we check that we are correct? (Multiply all the factors (Ps may use calculators.)
together and the result should be the original number.)
15 min
4 Factors 2
In your Ex. Bks use either of these methods to find the prime factors, Individual work, monitored,
thenall the factors of 48 and 144. List them in increasing order and| ~helped
join up the factor pairs. Set a time limit. (or whole class activity if Ps
Review with whole class. How many factors did you find for 48 (144)? &ré unsure what to do)
Show me . .. now! (10, 15) Ps with correct responses come to BB|or Differentiation by time limit
dictate to T. Class agrees/disagrees. Mistakes discussed and correct@iscussion, reasoning,
BB: agreement, self-correction,
a) Factorsof48: 1, 2, 3, 4, 6, 8, 12, 16, 24, 4g10] praising
—
(Or T could show prepared
b) Factorsof144: 1, 2, 3, 4, 6, 8 9, 12, 16, 18, 24, 36, 48, 72, [igh | Solutions on SBor OHT to
‘ ‘ L ‘ ‘ save time.)
20 min
5 Problem Whole class activity

Listen carefully and think how you would solve this problem.

At a concert in a school hall, the 5 rows of seats which had been pu
out were filled and 98 people had to stand at the back and sides of]
hall. During the interval, an extra row of seats was put out so that
everyone could sit down. In fact, there were two empty seats.

a) How many seats were in each row ?
b) How many people were in the audience?

Allow Ps a minute to think about it and discuss with their neighbour
Who has an idea what to do? Come and show us! Who agrees? ¢
T gives hints or directs Ps' thinking where necessary. Check the
answer in the context.

T repeats slowly and also
t writes data on BB. T asks a
theP to repeat in own words.

Encourage logical reasoning
rather than trial and error.

Discussion on strategy for

solution, agreeing that it can

only be solved if we assume

that there are the same num
"of seats in each row.

Reasoning, agreement,
checking, praising

o

per
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Activity
5 (Continued)
Solution e.g.
a) Number of seats in 6th row: 98 + 2180
Answer: There were 100 seats in each row.
b) Number of people:
e.g. 1sthalf: 100« 5+ 98 = 500 + 98 598
or 2nd half: 100x 6 —2 = 600 -2 598
Answer: There were 598 people in the audience.
25 min
6 Book 5, page 51

Q.1 Read: Wite an operation for each question and underline the

Set a time limit. Ps read problems themselves and solve the

Review at BB with whole class. Ps could show results on
scrap paper or slates on command. Ps answering correctly
explain at BB to those who were wrong. Who agrees? Who
did it another way? etc. Mistakes discussed and corrected.

Solution: e.g.

a)

b)

Notes

or let number in each row be
thenx x 5 = x x 6 —100

so x =100

Ps say answers in sentences.

(Agree that we are assuming
that everyone came back
after the interval!)

result.

Tina has £2 and Joe has £17. How much should Joe give
to Tina so that they both have the same amount?

Plan: (E17 —£2)+ 2 = £15+ 2 = £7.50
Check: T: £2+ £7.50 = £9.50
J: £17-£7.50 = £9.50
Answer: Joe should give £7.50 to Tina.
Colin has £23. If we add his money to Kate's money, the
amount is £11. How much does Kate have?
Plan: £23 +K = £11,soK = £11 —£23 =—£12
Answer: Kate has debts of £12, (or has a balance of — £11

Arnie has a bank balance of — £43. If he adds it to
Christine's bank account, the balance is £17 altogether.
How much does Christine have in her bank account?

Plan: £17 — (- £43) = £17 + £43 £60
or —£43 4 = £17, soC = £17 — (- £43) =£60

Answer: Christine has £60 in her bank account.

Individual work, monitored,
helped

m. Deal with one at a time if Ps
are not very able.

Reasoning, agreement, self-
corecting, praising

Show on number line too.

or Let amount be, then:
£2 +x = £17 X

X = £15 =,

X+x = £15, x = £7.50

total
Check: 23 + (- 12) =110
or 11 isl12 less than 23
).

(Or 17 is greater than — 43
by 60.)

Check: 60 + (- 43) =170

or 17 is60 more than — 43

30 min
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Lesson Plary/

Activity Notes
7 Book 5, page 51 Individual work, monitored,
Q.2 Read: Do the numbers in the set make the statements true gr helped
Set a time limit or deal with one row at a time. Less able Ps ¢coultbpy master or OHP
have; num.ber lines to help them. . Discussion, reasoning,
Review with whole class. Ps come to BB or dictate to T, agreement, self-correction,
explaining reasoning. Class agrees/disagrees. Mistakes dis:usgagtsing
and corrected Show on number line or with a model or reasan
with words if problems or disagreement. Feedback for T
Solution:
Statement | Nambersubicn | Numbers i
5_|:| -8 3 —5,1’— 4,2—233 —1,40,5
11| s % S
<3 [$o*% 32 sas
5[ [>6]|-5-4-3-2 |-10 12 3 4§
< -5 —-4,-3 -2, -1,
ol =8 |0 155 5
35 min
8 Book 5, page 51

Read: List the integers represented by the shapes. Show th¢
solutions on a number line.

What kind of numbers shouftbt be listed? (Fractions or
decimals, as the solutions anéegers, i.e. whole numbers)

Elicit/ remind Ps how to list lots of numbers (usgilipsis).

Deal with one at a time (or set a time limit if class is very able
Ps draw the relevant segment of the number lifexirBksand
mark the solution with dots. (Accept rough drawings — Ps sha
not spend too much time drawing exact number lines!)

Review with whole class. Ps could show solutions on scrap p
or slates on command. Ps answering correctly come to BB ta
explain to Ps who were wrong. Class checks mentally that
each number in solution makes the statement true. Mistake
discussed and corrected

Q.3

Individual work, monitored,
helped

Written on BB or use enlargé
copy master or OHP
BB: ellipsis

). (stands for numbers or word
which are not shown)

1%

uld For difficult inequalities,

advise Ps to think of it an an
apeequality first, then decide in
which direction to move alon
the number line.

1°Z

Discussion, reasoning,
checking, agreement, self-

2d

Solution: . .
correction, praising
ay -4-[] =-18 b - <1 ¢ 13+A =-10 .
o E 8 0.1.2.3 A:Afzs Accept trial and error but as
T 14 I T for logical reasoning too;
A A L S 3523 L0 s e.g. using reverse operation
d -3-[]< -15 ¢ 10-Q =15 ) A-(2)>5 or showing on number line g
[]:12,13,14,... O=-5 A 4,5,6,... using a model or explaining
in words.
T T T T T T T T T 6880 L L e e T T8990
0 5 10 15 -5 0 5 0 5 10
9 [ ]+(-3=-5 h -8- >-1 ) —10+(x)=-11
[ ]=-2 (N =8,-9,-10,... x=1
52 0 5 10 -8 -5 0 -5 01§
40 min
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Lesson Plarg/

Activity
9

Book 5, page 51,Q.4

Read: List the integers represented by the shapes. Show the soluti
on a number line.

Notes

Whole class activity (or
bnsindividual trial first if Ps wish
and there is time)

Ps come to BB to explain reasoning, writing interim steps in working ~ VWritten on BB or use enlarge

where appropriate (as below) and showing solution on class numbeg
or on relevant segment of number line drawn on BB. Class checks
solutions by mentally substituting values in the equations or inequa
and points out errors.

Solution:
a) []x6= -18 by +8x() =<0 ) A x 4= +(-12)
= -3 O=<o A x3=-12
T8990 oo T T > T T
-5 -3 0 5 -5 0 5 L4 0 :
d -24+[] =-6 e ()+5=-3 ) (-5)+/A < +6
A\ <11
T T T T T T T 000000900009 >
-5 - 0 45 -15 -10 %5 0 0 5 10

r lik®py master or OHP

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

Ps work inPbs too.
Praising, encouragement onl
Feedback for T
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Y

Mental calculation

B k C: Practice of addition and subtraction with models, Lesson Plan
and multiplication and division of integers by natural numbers 5 2
E: Problems
Activity Notes
1 Addition: order of terms Whole class activity
Let's do this calculation in two ways. Written on BB or SB or OHT
BB: -5+ (+7)+(-6)+(=7)+(+5) +(+6) = Reasoning, agreement, praising
A, come and show us one way. Who agrees? Who can write it At a good pace
a) Adding all the negative numbers, and then all the positive numbersoorder of calculating (from left
BB: —5+(=6)+(=7)+(+5)+(+6)+(+7) = — 18+ (+ 1804 toright).
b) Cancelling out opposite numbers: Agree that pairing up opposme
numbers to make zero is
BB: -5+ (-5)+(-6)+(+6)+(-7)+(+7) = 0+0+00= easiest.
2 min
2 Problem 1 .
) i ) Whole class activity
Listen carefully, follow my instructions, and show me the result when | calculati
| say. Nod your heads when you have done each step. Encourage mental ca cu ation
. . . but less able Ps may write the
Think of the opposite of + 5. Take its absolute value. Add - 10. interim steps irEx. Bks.or on
Multiply by 4. Divide by 5. Add a secret number to the result so that  ¢j.tec or scra : '
; : p paper.
the sumis + 10. What is the secret number? )
In unison.
Show me . .. now! (14) i .
. . Reasoning, agreement, praising
Ps with correct answer explain each step at BB. o
B B _ B Ask Ps with incorrect answers
—(*5) = -5 -5/ =5 5+(-10) = -5, *8 = -20, what kind of mistakes they made.
-20+4 = -4, -4 = +10
6 min
3 Number sets
Study this set diagram. What do you think the labels mean? Whole class activity
BB: Drawn on BB or SB or OHT
z] -5 _23 -31
~7 [N] 1 27
3 50 - 11 0
—100 _ 1000
Ask several Ps what they think. Elicit that: Discussion, agreement,
Z = {whole numbers adintegers} praising
N = {positive whole numbers aratural numbers}
Who can tell me other numbers which belong in the sets but are not 1 Writés PS' numbers in the
shown? (i.e. represented by the ellipsis in each set) Ps suggest a few.diagram. (T could make a
. . . deliberate mistake with a
Who can think of a true statement to say about the diagram? T givies an
o nal;[ural number and hope that
example first if necessary, then Ps make own statements and class|checks il point i
that it is true. S will point it out )
e.g. 'There is an integer which is not negative and not positive." (0) ) o
'All natural numbers are integers.’ Extra praise for creativity!
'‘Not all integers are natural numbers.’
'Every natural number has an opposite integer.'
Extension T:. We can say that set N is part of of set Z, or Ngalzset of Z and BB: N O Z

write it mathematically like this.

N is asubset of Z

10 min
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Activity Notes
4 Missing signs Whole class activity
Let's fill in the missing signs. Ps come to BB to write signs and Written on BB or SB or OHT
explain reasoning. Class agrees/disagrees. Show on number line |f At a good pace
problems. Reasoning, agreement, praiging
BB: Extra praise if Ps notice thosg
a) -5 5] b) -3+ (+2) (—3)%x 2| which can be reasoned withqut
working out each side. e.g.
— + —4) + (- <l |-1 . .
©) |-l E I+ 6l d) 4+ E3) |- 101 g) LHS is negative and RHS
e) (-4)x 3 (—4) +(-4) +(-5) is positive, and any
negative value is always
f) 3x0+(-2) (-3)x 2 less than any positive
value.
g) (—-18)+ 2 3 x |-3] h) (=15 5 |E| -3
14 min
5 Number line

) Whole class activity
We can see (— 4) and (+ 5) on the number line. How can we work qut b BB 5 uT
the positions of 0, 7 and — 1? rawn on orSBorQ

BB: (Make sure that the distance
' between —4 and 5 is a
multiple of 9.)

i 5
(There are 9 units between — 4 and + 5, so we should measure thel  Discussion, reasoning,
total distance between — 4 and + 5 then divide by 9 to find the distanceagreement, praising
between ticks.) T helps Ps to use BB ruler to measure and mark the T gives hints if no P has a
ticks, then Ps label the required numbers. Class agrees/disagrees.| good idea.

BB:

| -
I T T T T I T T T T T T I T T T T [ T %

T ]
-4 =1(0) R )

I will ask questions about these 5 numbers and you must show me the Responses shoyvn on scrap
result when | say. If you cannot calculate in your head, useBjoBks |  paper or slates in unison.
or slates. Ps answering correctly come to BB or dictate operation to T.Reasoning, agreement, praising

a) What is the largest possible sum of any two of the numberg22) a) 5+7 =12

b) What is the smallest possible sum of any two of the numbé¢ss) b) —4+(-1) ==5
c) I5|+[7] = 5+7 42

¢) What is the sum of the two largest absolute values? (12)

d7-(-4) =11
d) What is the difference between the largest and smallest nun{th&js? e; - x (( 4)) o 08
e) What is the product of the largest and smallest numbers? (— 28 o
) P g ( ) Feedback for T

20 min

6 Book 5, page 52
Q.1 Read:Find a rule and complete the table.

Set a time limit. Review with whole class. Ps come to
BB or dictate to T, explaining reasoning. Class agrees/disag

(Who can write the rule? Who agrees? Who can write it

Individual work, monitored

Drawn on BB or use enlarged
cesOPY master or OHP

Differentiation by time limit.

another way? etc. Check with values from the table. Reasoning, agreement, self-
Solution: correction, praising
Feedback for T

a) x| 4 |-1| o] 17]-20|-165 | +40 |- 1024] +12] -39 | -4 |
y|-4] 1] o0 |-17]+29] 265| -40] +1024| 12| +300] 4 |

y = opposite ofx, ory = —x, X = opposite ofy, or x = -y

© CIMT, University of Plymouth



BkS Lesson Plars2

Activity Notes

6 (Continued) Agree thai can be either b
a| 5 | -4|+11 0 |+105)-48|-382|+382 |+ 2183 - 53] or—tr){ as the absolute values
b| 5| a|+ua| o105 a8 |+382 +38] 218 | 536 | are the same.
T shows how to write it

b = absolute value 0f, or b =|a] or a==+b mathematically.

25 min

7 Book 5, page 52

Q.2 Read: Which is more? How many more? Fill in the missing )
signs and write the differences. Written on BB or SB or OHT

Seta time limit. Ps can write resuilts of each side above operation|sigiidifferentiation by time limit
first if necessary before writing signs and differences. (Less able Ps

Individual work, monitored

could have number line or thermometer model to help them.) Discussion, reasoning,
Review with whole class. Ps come to BB or dictate to T, agreement, self-correction,
explaining reasoning. Mistakes discussed and corrected. praising

Show on class number line if problems. Show on number line or with

T chooses Ps to read the operations in different ways (with and a model if problems.
without positive signs, and inequalities from left to right and right

to left.) Feedback for T
Solution:

-1 -1 (1) (@)
a) —3+2[=]-3+(+2) b) +4-g=|+4+(-3)
o —5 s +a¥ca o 9294z -4¥s)

-1y ©® 1) @3) 7

e) 3+(-4)[=]+3-4 f) 5-2[>] -5+ (-2)
(10)

30 min

8 Book 5, page 52
Q.3 Read: Calculate the sums and differences.

Set a time limit. (Less able Ps may use a number line or cash
and debt cards to help them.)

Review with whole class. Ps come to BB or dictate to T,
explaining reasoning with cash and debt or by comparison.
Class agrees/disagrees Mistakes discussed and corrected.

Individual work, monitored,
(helped)

Written on BB or SB or OHT
Differentiation by time limit

Reasoning, agreement, self-
correction, praising

Solution: Reasoning:
a) —7+(+12) =+5 b) +8+(-=9) =—1 e.g. a):

_ _ '| had debts of £7, then | earned
€) ~13+(=7) =20 d) +9+(+11) =20 £12 and paid back the £7 that
e) —8—-(-12) =4 f) +10—-(+12) =—2 | owed, so | now have £5 left
g) +8-(-11) =+19 h) —10 — (+ 12) =22 or '+5is 12 more than - 7'

) —13-(-13) =0 or Ps show on number line.

35 min
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Lesson Plar$2

Activity
9

Rules for addition and subtraction of integers

Let's think of rules about adding and subtracting integers. T poses
guestion and asks one or two Ps what they think. Then T states th
rule given below and asks Ps whether it is correct. Ps test the rule
with examples on BB. T says the rule again (and/or uncovers rule
written on BB or SB or OHT) and Ps repeat it in unison.

a) How do we add whole numbers which have the same sign?
Rule: We can add whole numbers which have the same sign by
adding their absolute values and keeping that sign.

How do we add a positive and a negative whole number?

Rule: We can add a positive and a negative whole number by
calculating the difference of their absolute values and
taking the sign of the greater absolute value.

How do we subtract an integer?

Rule: We can subtract an integer by adding its opposite number

b)

c)

38 min

e

the Involve several Ps.

Notes

Whole class activity

Praise all contributions.
Discussion, testing,
agreement, reiteration

BB: e.g.

+4+(+5) =+ (4+5) =+9
-3+(-2)=-(B8+2) =-5

-5+(+4) =-5-4=-1
+3+(-2)=+(3B3-2)=+1
-5-(+4) =-5+(-4) =-9
+3-(-2) =+3+(+2) = +5

10

Book 5, page 52
Q.4 Read: Fill in the missing numbers.
Let's see how many of these you can do in 2 minutes!

Review with whole class. Ps come to BB or dictate to T,
explaining reasoning. Who agrees? Who worked out the
answer in a different way? Check with inverse operation, or
using model or by comparison or showing on number line if
necessary. Mistakes discussed and corrected.

Solution:

a)6-(-2) =8 b) —12+£8) = -20

c) +15+(-15) =0 d -6—(-8) = —-6+#§) [= +2]
e) 12— (+10) = +12+(10) [= + 2]

f) —4+E6) = -4-(+6) [= —10]

g) 24+(—9)—49) = 24

Individual work, monitored,
helped

Written on BB or SB or OHT
Differentiation by time limit
Discussion, reasoning,

agreement, self-correction,
praising

Agree that subtracting a
negative number has the san
effect as adding the opposite
positive number.

11

42 min
Book 5, page 5264, Q.5

Read: Which integers can be written instead of the shapes?

Ps come to BB to read the statement and solve it. Class checks
mentally by inserting values into equation or inequality. Show on
number line or with model only if problems or disagreement.
Solution:

a) 13-[] >10 by —10+H))<-11 ¢
D 2’ 1’0"" 2’ 394"" ,,,,,,,,

d 4x[]>-24 e -12+2x()=-16 f)
D : 5’4’3"'

Whole class activity

(or individual trial first if
there is time and Ps wish it)

Written on BB or use enlarge
copy master or OHP

At a good pace

Reasoning, checking,
agrement, praising

Ps write solutions ifPbs too.

12

Book 5, page 64, Q.6 Solution:
Find a rule. Complete
the table. Draw a graph

to show the data.
(Use copy master grid.)

e.g.
x | +3]+5] -1 o|+8[-5]-6]+7]
y [ +a] -1 +s[+a]-a]+o]+10[-3]

Rule: x+y = 4,x = 4—y, y = 4

Writing the rule and
completing the table for all P

Drawing the graph is only
expected from very able Ps.

Review beford_esson 65.

oY
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BK5

R: Calculations
C: Operations with natural numbers (mental and written)
E: Word problems with integers, fractions and decimals

Lesson Plan

53

Activity Notes
1 Reading numbers Whole class activity
Let's read out these numbers together. T points to each number in turnyritten on BB or SB or OHT
and class reads it in unison. If T notes Ps having difficulties, ask them t@vith spaces or commas
repeat it alone. Ps can write some numbers too and class reads them.petween Th and H, M and
BB: e.g. Ps: HTh, to make numbers easier
a) 65960 (sixty-five thousand, nine hundred and sixty) to read)
b) 100 083 (one hundred thousand and eighty-three) In unison
c) 3212345 (three million, two hundred and twelve thousand, Praising, encouragement onl
three hundred and forty-five)
2 min
2 Writing numbers

a) T dictates the numbers below and Ps write them as didits iBks.
Review quickly with whole class. Ps come to BB or dictate digit$
to T. Mistakes discussed and corrected.

b) Underline the odd numberg, what did you underline? (404 827)
Who agrees? How do you know it is odd? (If the units digit is
odd, the whole number is odd.)

¢) InyourEx. Bksround each number to the nearest ten, then the
nearest hundred, then the nearest thousand, then the nearest te
thousand, one below the other in your Bks Set a time limit.

Review with whole class. Ps come to BB or dictate to T. Class
agrees/disagrees. Mistakes discussed and corrected. Agree that
thewhole number should be rounded according to the required
place-value andot 1 digit at a time.

=)

BB: Rounded:
27 048 = 27 050 to nearest 10
27 000 to nearest 100
27 000 to nearest 1000
30 000 to nearest 10 000
404 827 = 404 830 to nearest 10
404 800 to nearest 100
405 000 to nearest 1000
400 000 to nearest 10 000
1413652 = 1413 650 to nearest 10
1413 700 to nearest 100
1414 000 to nearest 1000
1410 000 to nearest 10 000

7 min

Individual work, monitored

T reads out numbers while
walking round class.

Discussion, reasoning,
agreement, self-correction,
praising

T could demonstrate layout
on BB (as below left).

Extension

Who can think of other
guestions to ask about the
numbers? e.g.

[Which is smallest/greatest?
What is their sum?

What is the difference betwe
the greatest and smallest?
Which are multiples of 4?
(only tens and units digits
need to be taken into accoun
as 100 is exactly divisible by 4
etc.]

Extra praise for clever questio

~
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Lesson Plans3

Activity
3

Book 5, page 53

Q.1

Read: Practisemental calculation.
How many operations are there? X4 = 16)

Let's see how many you can do in 3 minutes. Do the calcula
in your head and write only the results. Start...now! ... S

Review with whole class. Ps dictate results to T, saying the
whole operation. Who made a mistake? What was your
mistake? Ask for details of calculation only if problems.

Who had all 16 correct? Let's give them a clap! Who made
1 (2, 3, more than 3) mistakes? Let's see if you can do bette
next time!

Solution:

a) 6+8 =14

d) 250 + 190 =440
g) 54—18 =36 h) 350 — 140 =210
) 6x7 =42 j) 14x5 =70

) 18 x 100 =1800 m) 30+ 5 =6

0) 150+10 =15 p) 250+ 10 =25

b) 24 +5 =29
e) 13-8 5

c) 32+19 =51
f) 26-12 =14

k) 6 x 90 =540

n) 42+7 =6

Notes

Individual work, monitored

Written on BB or use enlarge
copy master or OHP

tionBifferentiation by time limit
|
t0pAt speed

Agreement, self-correction,
evaluation, praising

Ps mark and correct own wo
r and give themselves a score
out of 16.

Feedback for T

Book 5, page 53

Q.2

12 min

Read: Do these calculations in your exercise book.

Set a time limit. Ps can use any method of calculation. Ps
finished first come to BB to write their calculations (but keep
them hidden from rest of class).

Review with whole class. Ps dictate results to T, saying the
whole operation and T uncovers calculation on BB. Who ma
a mistake? What was your mistake? Who did it this way?
Who did it another another way? etc.

Who had all 6 correct? Let's give them a clap! Who made
fewer mistakes than in Q.1? Give them a pat on the back!
Solution:

a) 4335
+20597

24932
11

c) 63 d) 98 ¢
18 g[784
50 4 6

+630

10 10

b) 4613
-2518
2095

7015
x109

63135
+701500

764635

[N
[N
w
N

Individual work, monitored
Written on BB or SB or OHT

Reasoning, agreement,
self-correcting, praising

de Only go through details of
working if several Ps made a
mistake.

Feedback for T
f) 741,r12

71152623

497

Book 5, page 53

Q.3

18 min

Read: Solve these problems in yexercise book.

Deal with one at a time or set a time limit. ( If Ps are not very
agree on the plan first.) Ps read problems themselves and s
in Ex. BKs.

Review with whole class. Ps could show results on scrap pa
or slates on command. Ps answering correctly come to BB tg
explain to Ps who were wrong. Class agrees/disagrees.
Mistakes discussed and corrected.

T chooses a P to give the answer in a sentence.

Individual work, monitored,

ablg]elped)
Dlve

perin unison

Reasoning, agreement, self-
correction, praising
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Lesson Plans3

Activity
5

(Continued)
Solution:
a) How much money has Philip saved if he still needs £217
before he has enough money to buy the £1520 boat that he

. . 10
Plan: £1520 — £217 C: 1520

- 217
1303

Answer: Philip has saved £1303.

b) Andrew has saved £385, which is £127 less than the amount
Ben has saved. Ben's sister, Kate has saved £823. 85
How much money have the two boys saved? 3 g5
Plan: A: £385, B: £385 + £127, C:

+127
A+ B: £385+ £385 + 127 897
Answer: The two boys have saved £897.

11
¢) Charlie has gathered 258 kg of pears. How much money wil
make if he sells the pears for 91 p per k%?

) 58 x 91

Plan: 258 x 91 p C:
+23220

23478 (p) = £234.7
Answer: Charlie will make £234.78. ——— ) 34.78

26 min

Notes

vants?

Check 1303 + 217 = 1520

that\gree that amount Kate has
saved is not relevant.

or 2x 385+ 127
= 770 + 127
=897

he

or £23478p

Number line

Let's mark the numbers from — 5 to + 5 on the number line. Which
number line would you choose? Ask several Ps what they think.
Elicit that a) is impossible, as the distances between the integers ar
equal, so it is impossible to decide where to mark the other number
Agree that in b), the distance between — 1 and 2 can be measured
then divided into 3 equal lengths (as there are 3 units between — 1

Ps come to BB to measure with BB ruler, work out the length betwe
each integer, draw the 'ticks' and mark and label the other 9 numbe
Class points out errors.

BB:

a) T T T
-2

b)

I\
rr 1T 1T 1 717 T T T T 7
-5 -4 -3 -2-1 0O 12 3 4 5

Whole class activity

Drawn on BB or use enlarge
e nSPPY master or OHP

5. (If drawing, make sure that th
distance between (- 1) and 2

and. . .
mdla)l_)) is a multiple of 3.)

Discussion, reasoning,
S agreement, praising

Involve several Ps.

[}
>

r

(Or Ps could have a copy of
copy master on desks and
measure and mark their own
number lines.)

3}

e

29 min

Book 5, page 53, Q.4

Read:Write an operation for each problem and calculate the
result in your exercise book.

Deal with one part at a timéel. chooses P to read each sentence and
Ps come to BB to write operations and work out the results, explain
reasoning. Class points out errors. Show on number line if problen
Solution:

a) How much is Linda's balance if she owes £24 and has only £11
her account?

BB: —-24+11 = —-13 Linda's balance is — £13.

Whole class activity

(or individual work if Ps wish
reviewed with whole class)

ng At a good pace

NS. Discussion, reasoning,
agreement, praising

n Ps say answer in context.
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Lesson Plans3

Activity Notes
7 (Continued)

b) How much is Kate's balance if she is £100 in debt and has £170 in
her account?
BB: —-100+ 170 = 70 Kate's balance is £70.

¢) How much more or less is £110 in cash than £80 in debt?
BB: 110-(—80) = 110+ 80 %90
Having £110 in cash is £190 more than being £80 in debt.

d) How much higher or lower is — 170 m than — 4900 m?
BB: —-170-(—4900) = —170+4900 = 4730 Discuss what the negative
— 170 mis 4730 m hlgher than — 4900 m. values could mean (eg depuh
(or —4900 m is 4730 m lower than — 170 m.) below sea level)

e) How much more or less is £800 outgoings than £700 income?
BB: —800— (+700) = — 1500 Elicit that:
or  700—(~800) = 700+ 800 = 1500 * outgoings are bills or debts
£800 outgoings is £1500 less than £700 income. .to be pa.'d; q
(or £700 income is £1500 more than £800 outgoings) * Income IS money earned pr

received as a gift, or won.
35 min
8 Book 5, page 53

Q.5

Read: a) Write the operations in a shorter form.
b) Calculate.

Set a time limit. Ps can ugx. Bksif they need more space.

Review with whole class. Ps come to BB or dictate to T,
explaining reasoning. Class agrees/disagrees. Mistakes dis
and corrected. Use a model or diagram to explain if necessa

Who can think of a word problem about it? Class decides
whether it matches the operation and makes sense.

Solution:
a) i) l+l+l+l+1 = 1><5 :E
8 8 8 8 8 8 8
||) E+E+E:EX3:E(:E)
9 9 9 9 9 3
iii) £4.50 + £4.50 + £4.50 + £4.50 = £4.504 = £18
. 7 3 4 2
by i) ——— =— (==
) 10 10 10( 5)
iy 1-2 -1 iy 3-1% = 2-1 = 42
5 5 6 6 6

Extra work for quick Ps can be written on BB:
e.g. c) i) £450-£2.20 = (£2.30)
i) £10-£3.50 = (£6.50)

V.

41 min

:usE g

Individual work, monitored,
helped

Written on BB or SB or OHT

Discussion, reasoning,
agreement, self-correction,

sing

Diagram e.g.

b) i): 1=12
LTI DX [ [ ]
——

7
10

Word problem e.g.
a) i):

My birthday cake was cut int
8 equal pieces, and 5 people
at my party had 1 piece each,
so 5 eighths of my cake was
eaten at the party.

© CIMT, University of Plymouth
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Lesson Plans3

Activity
9

Book 5, page 53, Q.6
Read: Find a rule. Complete the table.

Study the completed columns and think of the rulewhat do you
think it is? Who agrees? Who thinks something else? Class decid
which rule to use (it need only be in words at this stage), then Ps cg
to BB to choose a column and fill in the missing numbers, explainin
reasoning. Class points out errors. Rest of Ps fill in talidénat
same time.

Let's write the rule in different ways. Ps come to BB or dictale to

Class checks rules mentally by inserting values from a column in tapl

and agrees/disagrees. Ps complete rulB&$too.

Solution:
6 10l 6] o Rule:
Z =Xx y+1
8| 91|10 8 | 11| 30
y =(z-D+x
z | 22| 17| 46|41 |82(61|50 | 81| 67| 1 X = (z-1)+y

es reviewed with whole class)

meDrawn on BB or use enlarge
g copy master or OHP

e Involve several Ps.

45 min

Notes

Whole class a ctivity

(or individual work if Ps wish
and there is enough time,

Discussion on the rule
At a good pace

Reasoning, agreement, (self
correction), praising

Also accept:
Xxy=z-1 xxy-z=1

Who can think of other value
for extra columns in the table

)

N P

© CIMT, University of Plymouth
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R: Perimeter and area of rectangles
C: Operations
E: Area and volume of cuboids

Lesson Plan

54

Activity Notes
1 Operations with negative integers Whole class activity
Let's continue the pattern. Ps come to BB or dictate to T. Class pojntsWritten on BB or SB or OHT
out errors. Ask Ps to explain some using the models suggested below.; 4 good pace
BB:
Agreement, praising
a) 3+(-5) =-2 b) -3-(+2) = -5 c) =35 = —-15
_ _ _ In ¢), have no expectations
3+(-4) = -1 —3-(+1) = -4 -84 = —12 : ;
=4 _ ( _) a beyond —3x 0, butifa P
3+(-3) =0 -3-0=-3 —-3x3=-9 continues with
3+(-2) =1 -3-(-1) =-2 -82=-6 C3x (1) = +3
T give extra praise and ask
Models: following Ps to follow the
a) Cash and debt , or car moving (or P stepping) along number ling  pattern.
b) Comparison (e.g. — 3 Bmore than —5), or drawing an arrow fromy  If P gets it wrong, T could
the subtrahend to the reductant on the number line. use the car model as
E . | d i p Id lik . ina th del: described opposite to show
xtension ¢) In words, or if Ps would like to try it, using the car model: the correct answer, but do nd
If multiplicand negative, multiplier positive (e.g—3 x 5 = —15): expect Ps to learn it yet.
car facedeft and starts at 0, then moves 3 ufdtsvards5 times.
If multiplicand negative, multiplier negative (e.g-3 % (=1) = + 3):
car facedeft and starts at 0, then moves 3 ub#skwards 1 time.
6 min
2 Mental practice Whole class activity
Study these operations, do the calculations in your head and show me Written on BB or SB or OHT,
the result when | say. Look for easy ways to do it quickly! with underlined numbers
BB: missing.
a) —-5+3-8+6+5-6-3+8@& (opposite pairs cancel out) Responsels tshoyvn on scrap
_ _ _ _ paper or slates in unison.
b) —6-(-8) = -6£+8) =+2 (subtracting a negative numher o oo
c) +12—¢10) = +12+ (- 10) =2 isthe same as adding the praising g-ag ’
d) —20—(-20) + (- 10) + (+ 10) & opposite positive number)
10 min
3 Fractions of a shape

Each shape is 1 unit. What part of each shape has been shaded?

Ps come to BB to write and say fractions and explain reasoning.
(e.g. in a), 'The circle has been divided into 4 equal parts, so each f
1 quarter of the circle. Three of the parts have been shaded, so the
shaded is 3 quarters of the circle." Class points out errors.

BB:

a) lunit b) 1unit c) 1 unit d) 1 unit e) 1unit
3 3 2 1 3-1
4 8 3 4 6 2

Revise meaning afumerator andenominator and that:
4_8_3_6_
4

BB: 1 =—-=—-=—-=—- =
Which part isnot shaded? Ps come to BB to write as a subtract'Qn.

= (Ps dictate others.)
8 3 6
NOt

Is it sensible to add all the fractions together? (No, as units not the

Whole class activity

Drawn on BB or use enlarge
copy master or OHP

art@®r Ps could show fractions
Pagin scrap paper or slates in
unison on command.)

Discussion, reasoning,
agreement, praising

BB: numerator - 3
denominator. 4

Elicit that fractions which hav
the same value are called
equivalent fractions.

_ 3 5
Safﬁé) e.g. 1—8 = g

)

15 min

© CIMT, University of Exeter
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Lesson Plam4

Activity Notes
4 Problems Whole class activity
Listen carefully and show me the answer as a fraction when | say. Responses shown on scrap
Ps responding correctly come to BB to explain to those who were paper or slates and shown in
wrong. Class agrees/disagrees. unison.
What would the fraction be as a decimal? Ps come to BB to write if ~Reasoning, agreement,
and class agrees/disagrees. Who can think of another question to askPraising
a) In aclass of 25 pupils, 11 pupils are girls. What part of the clasg aré=licit, or remind Ps, that
girls? multiplying or dividing the
1 1 44 numerator and denominator
Show me . . . nOW!Eﬂ_D = = — =044 a fraction by thesame numbe
(250 25 100 does not change the value of
[What part are boys? (14 twenty-fifths) ] the fraction.
b) There are 10 balls in a box and 7 of them are white. What part qf S
the total number of balls are white? Other questions:
a) Part boys:
Show me nowlDlD BB: e =07
N Toln 10 4 _ 28 _ 56 _ 5
[ What part isnot white? (3 tenths) ] 25 50 100
c) Alice has 11 dolls and Barbara has 10 dolls. What is the ratio off b) Part not white:i =0.3
the number of dolls they have? 10
10 A 1 Discuss whatatio means
Show me . . . now! g = —, or — = ==) Accept both! (the value of one amount in
11 B 10 relation to another, or others
BB: n_11w,.1_ 1+ 1 _ 1i =11 Tell/elicit that it is usually written
10 10 1o 10 10 BB: A:B = 11:10
Ps use a calculator to show th:eL\{Q = 0.909 (to 3 decimal places) orB:A : 10-11 _
1 but can be written as a fraction t
20 min
5 Perimeter and area

What is the perimeter and area of each of the rectangles?

Ps come to BB to show the perimeter (distance around the outside
shape) and the area (amount of space it covers) and count or calcu
values. Class agrees/disagrees.
BB:

a) b) <) d)

P = 12 units
A = 8unit squares

P = 16 units
A = 15 unit squares

P = 16 units
A = 16 unit squares

P = 12 units
A = 9unit squares

If we let the length of the horizontal sidedand the vertical side be b
what is thegeneral rule (formula) for perimeter (area)?

Ps come to BB or dictate what T should write. Class agrees/disgre
BB: 2xa+2xb=2x(a+bh)

Perimeter of a rectangle: P

Area of a rectangle: A=axb [= ab]
Perimeter of asquare: P = 4x a [= 4a]
Area of a square: A=-axa [= a7

T asks Ps to come to BB to shade different parts of the rectangles. e.g

2
a) ?53 of 8 =5 (squares) c)g of 16 = 16+ 8 x 5 = 10 (grid squares

25 min

Péawn on BB or SB or OHT
late’tha good pace

of t

- [T could show short forms too

Whole class activity

If Ps calculate, ask them to
write operation on BB.

Elicit that c) and d) are
squares, i.aegular rectangles
(4 equal sides)

Discussion, reasoning,
agreement, praising

[= 2a+20 = 2(a+b)]

Ps write formulae in Ex. Bks

Ps write as a calculation on
BB. Class agrees/disagrees

© CIMT, University of Plymouth
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Lesson Plam4

O

|

IC.

Activity Notes
6 Book 5, page 54, Q.1 Whole class activity
Read: Which single name describes these shapes? Drawn on BB or use enlarge
Deal with one part at a time. Ps show names on scrap paper or slates COPY master or OHP
on commandAfter confirmation, Ps write agreed name#$ivs Responses shown in unison.
T asks Ps to name the special shapes too. (e.g.square, cube, squdre-[Diagram of cube ifPbs is
based cuboid) (If possibl&,has models of cuboids and Ps choose drawn in such a way that Ps
correct model to match each diagram and say what is special about it.)can only determine it is a cube
What can you tell me about rectangles (cuboids)? from the lengths of the sides
Solution: Ps tell what they know: e.g.
| right angles; no. of sides,
. i edges, faces, vertices; paralle],
b a al - ;
. a perpendicular edges /faces, e
a a a ..
rectangles cuboids Agreement, praising
Feedback for T
28 min
7 Book 5, page 54

Q.2 Read: Measure the lengths of a, b and c in the shapes in Q.1.

Calculate these measures in your exercise book and
write the results here.

Deal with one shape at a time. Ps measure sides in mm and
dictate to T. Class agrees/disagrees. T writes agreed length
diagram on BB, then Ps calculate perimeter and area.iBks
and write only results iRbs, using correct units of measure.

Review with whole class. Ps dictate results, explaining reasa
Class agrees/disagrees. Mistakes discussed and corrected.
details of calculations on BB if problems or disagreement.

Solution:

a) Rectangle:a = 16 mm, b= 7 mm
P =2x(16+7) = 2x 23 =46 (mm)
A=16x7 = 70+ 42 =112 (mn¥)

b) Square: a = 9 mm
P =4x9mm=36 mm a
A =9mmx 9mm =81 mnt a

i

¢) Cuboid (different edges)a = 13 mm,b = 5mm, ¢c= 6 mm
A=2x(13x6+13x5+6x5)
= 2x (78 +65+30) = X173
= 346 (mni)
V = 13x 5x 6 = 13x 30 =390 (mnj3)
d) Cube:a = 11 mm
A=6x(11x11) = 6x 121 = 726 (mn)

a

V= 11x 11x 11 = 11x 121 =1331 (mn) L2

- a
e) Cuboid (square-basedy = 8 mm,b = 14 mm
A=2x(8x8) +4x (8 x 14)
= 2x 64 +4x112 = 128 + 448 =576 (mm)

8x 8x 14 = 8x 112 =896 (mni)

<
I

s oriRevise how to calculate the

ninBefer to diagrams (or copy
Shanaster or models) iActivity 4

35 min

Individual work for a) and b),
monitored, helped

Individual measuring for c) to

e), then whole class calculati

surface area and volume of
cuboids and cubes.

Discussion, reasoning,
agreement, self-correction,
praising

Extra praise if Ps point out
equivalent values in cm.

BB: 10mm = 1cm
100 mrh = 1 cnd
1000 mrih = 1 cnd

e.g.
46 mm = 4.6 cm

112 mnt = 1.12 cr
1331 mm = 1.331 crh
etc.

(but T need not enforce it if P
do not suggest it themselves

)

© CIMT, University of Plymouth
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Activity Notes
8 Book 5, page 54 Individual work, monitored,
Q.3 Read: What is the area of each of these rectangles? (Only helped
part of rectangle 5 is shown.) Drawn on BB or use enlarged
Why do you think only part of rectangle 5 is shown? (not copy master or OHP
enough room — it would stretch to top of page!) Differentiation by time limit
First elicit thatA, means the area of rectangle 1, etc. and that|  Discussion, reasoning,
each grid square in the rectangles represent€.1 cm agreement, self-correction,
Ps find the areas by counting the squares or by mental praising
calculation. Set a time limit. Feedback for T
Review with whole class. Ps come to BB or dictate to T, .
explaining reasoning. Class agrees/disagrees. Mistakes Extension
discussed and corrected. What is the perimeter of each
Solution: rectangle?
Unit of area " 1cm = 1.cn Ps write below areas IPbs or
Tom @ ® in Ex. Bks
QL Jim 4 P, = 2x (4+1) =10cm
4 cm 7cm 30cm
® o som P,=2x(4+2) =12cm
P,= 2x(4+3) =14cm
4cm 4 cm 4.cm 4cm
A= 4x1=4ch A,= 4x 2 = 8crh Ag=4x 3 = 12ch P, = 2x(4+7) =22cm
A,=4x 7 =28ch A= 4x 30 = 120 chh P, = 2x (4+30) =68 cm
40 min
9 Book 5, page 54, Q.4

Read: Imagine the cuboid shown by each net. Calculate its surface|
area and volume in your exercise book and write the results

What does the scale mean? (The length of each side of a grid square (or whole class calculation of

in the diagram represents 1 cm in real life.)

Deal with one at a time. Discuss where the lengtlsand c are on
the diagram, Ps dictate what their values areTawdtes on diagrams.
Also elicit what type of cuboid it is.

Class agrees on how to calculate the area and volume of each cub
Ps come to BB tavrite plans or @ttate them td@. Class agrees/disagree
Ps do calculations iBx. Bks and dictate results I Who agrees?
Who thinks something else? etc. Confirm by counting the squares
the nets (or cubes in the model). Ps write agreed valuissin

Solution:e.g. a=4
@ a=» @) a=4 ® a=4
c =3
b=3 p—
b =4
b =3
cube
Scale
l Grid unit: 1 cml

BB square-based

’ 20 15
Alz2><(5><4)+2><(5><3)+2><(41>§3):4O+30+24 94 (cn)
A= 4x (4% 3)+2x (3% 3) = 48+ 18 =66 (crr)

A, = 6x(4x4) =6x16 = 96 (cnf)

Whole class discussion to
Er€zalculation inEx. BKs.

BB if time is short)

Drawn on BB or use enlarged
copy master or OHP

(If possible, T also has real
nid ametlels made from cm cubes
5. and nets in cm squares for
demonstration.)

At a good pace

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

BB:

V, = 5x 4 x 3 =60 (cnf)
V, = 4x 3 x 3 =36 (cnf)
V, = 4x 4 x 4 =64 (cnf)

Review the general rules for

each type of cuboid. e.g.
A= 6xaxa (= 6&)

Ve =@axaxa (= &)
etc.

45 min
© CIMT, University of Plymouth
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R: Calculations
C: Word problems
E: Multiples and factors in word problems

Lesson Plan

55

Activity
1

Sequences

T writes the first 3 terms of a sequence on BB. Think of a rule and
continue the terms. Ps dictate terms to T who writes them on BB.
Class points out errors. T decides when to stop and then asks sevé
Ps to explain the rule. If Ps have difficulty, T gives hints.

BB:

a) 6x1x1 6x2x2 6x3x3, (6x4x4 6x5x5 ..)
= 6x1 6x2 6x9, 6x16, 6x 25, 6x 36, 6x 49, ...
Rule 6 times thesquare numbers in increasing order.

or Surface area of a cube, with the length of edigereasing by
1 unit each time.

Elicit the actual values of the terms.
BB: 6, 24, 54, 96, 150, 216, 294, 384, ...

b) 1x1x1 2x2x2 3x3x3, (4x4x4, 5x5x5 ..)
Rule e.g. thecubic numbers, in increasing order

or Volume of a cube with length of sidgncreasing by 1 unit
each time.

Elicit the actual values of the terms: 1, 8, 27, 64, 125, 216, |..

5 min

oral

Notes

Whole class activity
T chooses Ps at random.

Discussion, reasoning,
agreement, praising

Praise all positive contributions.

BB: square number
the product of 2 equal numbers

(can be the area of a square)

BB: cubic number
the product of 3 equal numbers
(can be the volume of a cube

Perimeter, area and volume
T has sentences written on BB with words missing or covered up.

Ps come to BB to write (suggest) the missing word and say the whg
sentence. Class agrees/disagrees.

Who knows the general rule? T chooses a P to say it and asks clas

whether it is correct. T uncovers the statement to confirm.

a) We can work out thegerimeter ofa rectangle if we add the lengths
of it sides.
P = atb+tat+tb =22+ =2x (a+h) | [ 2@@+Db)]

rectangle

P...- atata+ta=4xa [= 44

square

b) We can work out tharea of a rectangle if we multiply two
adjacent sides.
= axb | [= ab

rectangle_

A = axa| [= @&

square

c) We can work out theurface aeaof a cuboid if we add the area
of it faces.

Aoy = 2x(@xb+axc+bxc) [= 2(ab+ac+hbo)]
Asquare-based cuboid: 2 x (a‘ x a) + 4 x (a x b) [: 232 + 4ab]
Acube = GXaXa [: 6a2]

d) We can work out theolumeof a cuboid if we multiply the lengths
of the 3 edges which meet at a vertex.

= axbxc [= abd [Extension
= axaxhb [= a2b] T shows or elicits

Vsq“are'bise““b:‘d y short algebraic forms
- axaxa [= & as shown]

cuboid

cube

5S

13 min

e Written on BB or use enlargeg

Whole class activity

copy master or OHP (with
paper strips covering the boxes)

Reasoning, agreement,
praising

Elicit meaning of the letters:
ais the length of a side

(e.g.incm)
b is the length of an adjacent
side (e.g.incm)

If a and bare lengths in cm,
what is the unit orea?

BB: Unit of area: 1 crh
What does it mean?

(a square which is 1 cm long
by 1 cm wide)

If a, b and c are the lengths in
cm of 3 edges which meet atja
vertex, what is the unit of
volume?

BB: Unit of volume: 1 cri
What does it mean?

(a cube which is 1 cm long by
1 cm wide by 1 cm high)

© CIMT, University of Plymouth
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Activity
3

Book 5, page 55
Q.1 Read: The volume of a cuboid is 36 unit cubes and its edges

are a whole number of units.
Fill in the table to show how long its edges could be.

What do the letters in the table mean? (The length, width an
height of the cube in units) T demonstrates on a cuboid.

Encourage a logical listing. Set a time limit. Ps can discuss Wwith

their neighbours if they wish.

Review at BB with whole class. Ps come to BB or dictate to T, Discussion, reasoning,

explaining reasoning. Class checks mentally that the 3 numk
multiply to make 36, agrees/disagrees, suggests values not
shown or points out duplications.

Demonstrate that the cuboid can be turned around, soae=dl,
b=4, c=9,isthe same cube a= 9, b= 1 andc =4, i.e. the
order of the values in each column does not matter.

Mistakes discussed and corrected.
Solution:

(Only

8 possibilities,
so 9th column
is not needed)

1j1)1|1(1]2|2|3
b|1]|2(3|4(6]|2|3|3
c|(36/18{12/ 9|6 |9| 6|4

What do you notice about any of the cuboids shown in the tableExtension

(Three aresquare-based cuboids: 1, 1, 36; 2,2,9; 3, 3, 4, by
none of them are cubes.)

T points to certain columns and asks Ps for the surface area [of tRérface area?

cuboids they show.
20 min

joN

Notes

Individual trial first, monitored

Table drawn on BB or use
enlarged copy master or OHP

Initial discussion to clarify
the task.

erdigreement, self-correction,
praising

Extra praise if Ps notice that
the numbers in the table are
the factors of 36:

1,2,3,4,6,9,12,18, 36

t  Which of the cuboids shown
in the table has the greatest

(the most regular: i.e. 3, 3, 4

Problem
Listen carefully, note the data and think how you would do the calcula
The floor of a kitchen is 4 m 20 cm long and 3 m 60 cm wide. We W
to cover the floor with 20 cm by 20 cm square tiles.
How many tiles would we need?

Ps suggest what to do first and how to continue. Who agrees? Wh
would do it another way? etc. T intervenes only if necessary.

Solution: e.g.
BB: Diagram: 3m60cm [] 20cm
(= 360 cm) 20 cm
4 m 20 cm(= 420 cm)
Plan: (420 x 360) cni = (20 x 20) cn?  (divide by 10)
= (42 x 36) cnt + (2 x 2) cnt (divide by 2)
= (21x 18)cnt + (1 x 1) cn¥ 18 x 21
= 378 cm + 1cnt = 378 (times)  *360
378

Answer: We would need 378 tiles.

Whole class activity

ionT repeats slowly to give Ps
antime to think and discuss.

Involve several Ps.
Extra praise for good ideas.

o

Ps do necessary calculations
at side of BB.

If Ps start to do difficult
calculations, e.g.

420 x 360 = 4200x 36

= 151 200,
T gives hint about the easier
method of calculation shown

Agree that dividing dividend
and divisor by the same

amount does not change the
quotient.)

26 min

© CIMT, University of Plymouth
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Activity
5

Book 5, page 55
Q.2 Read: Write a plan and calculate the result. Write the answer

as a sentence.

Set a time limit or deal with one part at a time. Ps read
questions themselves, write a plan, do the calculatioBxin
Bksif they need more space) and write the answer.

Review with whole class. Ps could show results on scrap pap
or slates on command. Ps answering correctly come to BB t
explain their solution. Who agrees? Who did it another way?
etc. Mistakes discussed and corrected.

Solution: e.g.

The cost of hiring a 45-seater coach for a tour is £3780.

a) How much would it cost per person if 42 people go on the
tour? 90 (£)

Plan: £3780+ 42 C:
Answer: It would cost £90 per person. 00

b) How much would it cost each person if 45 people go on th
tour?

Plan: £3780+ 45

Answer: It would cost each person £84.

er Reasoning, agreement, self-

e

Notes
Individual work, monitored,

helped

Differentiation by time limit

correction, praising

or
C: 3780+ 42 (divide by 2)
1890+ 21 (divide by 3)
630+ 7 =90

or
C: 3780+ 45 (divide by 3)
1260+ 15 (divide by 3)
420+ 5 =84

Accept any valid method.

Book 5, page 55
Q.3 Read: Solve this problem in your exercise book.

31 min

T chooses a P to read out the problem while the other Ps
visualise the story in their heads and think how to solve it.

Last year Uncle Alex planted cabbages in a field which was
15 m wide and 40 m long.

This year he wants to plant cabbages in a new field but has 1
decided whether to use the 5 m wide field, the 24 m wide fiel
or the 30 m wide field.

If he plants the same amount of cabbages as last year, what
lengths will each of these fields have to be?

Who has an idea what to do? Ps make suggestions and clas
agrees or suggests better ways. Let's see if you can solve it!

Set a time limit. Review with whole class. Ps come to BB to
show solutions, explaining reasoning. Who did the same?
Who did it a different way? etc. Mistakes discussed/correcte

Solution: e.g.

Last year, area of cabbages: 15xn40 m =600 n?

This year, area of cabbage®00 nt (the same as last year)

5 m wide field: Plan: 600 nt + 5m =120m

24 m wide field: Plan: 600 ni + 24 m =25m

30 m wide field: Plan: 600 n% + 30m = 60+ 3m=20m

Answer: The 5 m wide field would have be to 120 m long, th
24 m field 25 m long and the 30 m field 20 m long.

ot

1%

35 min

Whole class discussion to
start, then individual (or
paired) work inEx. BKs,
monitored, helped

(Or Ps could show lengths on
scrap paper or slates in
unison on command.)

Discussion, reasoning,
agreement, self-correction,
praising

25
24600 Or Ps might notice:
-48 X6<5ma120 s
120

o (inverse proportion

© CIMT, University of Plymouth
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Activity
7

Book 5, page 55
Q.4 Read: Solve this problem in your exercise book. Write the

answer here.

We have 48 cards and want to put them into envelopes

so that there is the same number of cards in each
envelope and none are left over.

How many envelopes could we use?

Ps can choose to work individually or in pairs. Allow 3 minutes.

Who has an answer? Come and tell us what you did. Who di

the same? Who did it a different way? etc.
Solution: e.g.

Listing: 48 cards per envelope, 1
24 -2
16 - 3
12 g 4’1

envelope

etc.

Or drawing a table:

No. of cards
perenvelop* 1|2|3|4a]6]|8]|12|16]24]48]

No.of | agl2a[16]12[ 86 [afs]2] 1]
envelopes

Or number of envelopes possible must be the factors of 48:
1,2,3,4,6,8,12, 16, 24, 48

Answer: We could use 1, 2, 3, 4, 6, 8, 12, 16, 24 or 48 envelop
40 min

Notes

Individual or paired work,
monitored, helped

Ps read problem themselves
discuss with their neighbours
and try out solutions iEx.
Bks

(T could hint about drawing &
table if Ps have no ideas.)

Discussion, reasoning,
agreement, self-correction,
praising

Use enlarged copy master o
OHT for review

Extra praise if Ps think of this
without prompting from T

Book 5, page 55
Q.5 Read: A strange clock whistles every 8 minutes, clicks every

3 minutes and chings every 12 minutes.
When it is turned on, after how many minutes will it
whistle, click and ching at the same time?

I will give you 3 minutes to work out the answer. Discuss it w
your neighbour if you wish and try to solve it in ydx. Bks.
Start . .. now! ... Stop!

If you have an answer, show me . .. now! Ps with correct
solution come to BB to explain reasoning. Who did the same
Who did it a different way? etc. If no P responded correctly,
gives hint aboutommon multiples and class solve it together.

Solution: e.g.

Multiples of 8: 8, 16 32, 40,48, 56, ...

Underline those which are also multiples of 3.
Circle the first of these which is also a multiple of 12.

Answer: The clock will whistle, click and ching at the same tin
after 24 minutes.

Elicit thatevery 24 minutes after that the same thing will happen.

(after 48 minutes, 72 minutes, etc., i.e. the multiples of 24)

Let's demonstrate what the clock does! T divides class into 3
groups: one to whistle, one to click their fingers and one to sa
‘ching'. Ps count from zero in relay round class but instead of
saying the relevant multiples, they make the appropriate nois

ith

vy

Individual (paired) trial,
monitored, helped

Responses shown on scrap
paper or slates in unison.

Discussion, reasoning,
agreement, self-correction,
praising

Extra praise for Ps who
thought of common multiples
without help from T;

and a round of applause for
Ps who point out that
multiples of 12 are also
multiples of 3, so underlining
is not necessary!

Whole class activity
At speed. In good humour!

45 min
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R: Calculations
C: Word problems
E: Combinatorics, logic, sets, etc.

Lesson Plan

56

)

Notes

Whole class activity

Written on BB or SB or OHT
Tses Ps at random.

At a good pace

Agreement, correcting,
praising

Accept any rule which is
reasoned correctly.

T might allow Ps to use
calculators for difficult
numbers in b) and d).

Feedback for T

Activity
1 Sequences
T writes first few terms of a sequence on BB. Ps think of a rule and
dictate the following terms. Ps can do necessary calculatidbs in
Bks.or on slates if they cannot do them mentally. Class points out
errors. T decides when to stop and final P gives the rule.
BB:
a) 0, -3, -6, -9, (12, —15, -18, —21, —24, —27, -30, .|..)
Rule Decreasing by 3, or [- 3]
b) -5, —15, —45, (135, —405, — 1215, — 3645, —100935, ...
Rule Decreasing by 3 times, okp]
¢) —-60, -30, —10, (0, 0, —10, — 30, —60, —100, ...
+30, +20, +10,0,-10, —20, —30, —40, ...
Rule Difference between terms is decreasing by 10.
d) 2, 5, 11, 23, (47, 95, 191, 383, 767, 1535, 3071, 6143, .
Rule Each following term is 1 more than twice the previous tern,
or [x 2,+1]
8 min
2 Find the rule
Study these tables and think what the rule could be. Ps come to B
fill in missing numbers. Class agrees/disagrees. P who completes
column says the rule. Who agrees? Who could write it a different
way? Class checks mentally that the rule is correct by inserting val
from one of the columns in the table.
BB: &) al|s|o|1a| 7|10 13] 29 31 | 28
b|22]3 |16 2320 17] 1 [-1] 2
Rule: a + b= 30, a = 30-b, b=230-a
b) x| 26| 42| 88| 110 66 | 98 |1410-800| 1
y | 13] 2144 |55 |33 49| 705|-40d 0.5
Rule: x +y= 2, X =y Xx2 y =x+2
15 min
3 Problem 1

3 to
IasP

uesAt a good pace

Whole class activity

rawn on BB or use enlarged
copy master or OHP

Reasoning, agreement,
checking, praising

Bold numbers missing

Feedback for T

or x = 2, y+x:%,
5 = 2, X = l
y X 2

Listen carefully, note the data, and think about how you would work|
out the answer.

A lift is limited to carrying a maximum of 500 kg. John is 76 kg and
his friends weigh much the same as John but not less than John.
How many people, including John, can take the lift in safety?
A, what do you think we should do? Who agrees? Who would do i
different way? T directs Ps thinking if Ps have no ideas.
Solution: e.g.
If each person weighed 76 kg, then:  76%ag < 500 kg
n< 500 kg + 76 kg
=6 (times), r 44 kg

SO

Answer: John and 5 of his friends can take the lift together in safety.

[a

15 min

Whole class activity

T repeats slowly and asks Ps
to repeat in own words to giv
Ps time to think and discuss
with neighbours.

Discussion, reasoning,
agreement, praising

[¢)

Accept trial and error too, e.g.
76+76+76+76+76+76
= 456 (kg), s® people

or try different values fon.

BB:

© CIMT, University of Plymouth



BK5

Lesson Plamé

Activity
4

Problem 2

Listen carefully, note the data and think about how you would work
out the answer.

Charlie lives 810 m from his school. If the length of Charlie's step is
60 cm, how many steps does he take to walk from his house to his
school?

Who thinks that they know what to do? Come and explain to us.
Who agrees? Who would do it a different way? T draws sketch on
BB to help Ps visualise the problem. Ps write solutioBxnBks

Solution: e.g.

BB: 810 m

810 m = 81 000 cm

Plan: 81 000 cm+ 60 cm
= 8100 cm+ 6 cm
= 1350 (times)

Ht
H
60 cm

Answer: He takes 1350 steps.

18 min

D

Notes

Whole class activity

T repeats slowly to give Ps
time to think.

Discussion, reasoning,
agreement, praising

c: 1350

6 EZBJéOO

Book 5, page 56

Q.1 Read: Write plans and do the calculations in your exercise
book. Write the answer here.

Set a time limit. Ps read problems themselves and solve the

Review with whole class. P reads out the question, then ask
class to show results on scrap paper or slates on command.
P answering correctly explains solution on BB to Ps who wer
wrong. Who agrees? Who did it another way? etc. How ca
we check it? Mistakes discussed and corrected.

Solution:

a) How many 60 cm lengths can be cut from a ribbon which
8 m 90 cm long?

Plan: 8 m 90 cm+ 60 cm = 890 cm+ 60 cm
= 14 (times), r 50 cm
Answer: 14 lengths of 60 cm can be cut from the ribbon.
(and 50 cm will be left over)
b) 12 litres 50 cl of milk is poured into glasses which can hol
30 cl when full. How many glasses are needed?
Plan: 12 litres 50 cl+ 30 cl = 1250 ck 30 cl
= 41 (times), r 20 cl
Answer: 42 glasses are needed.
(41 full glasses and one holding only 20 cl)

12

11

=)

25 min

m.

Individual work, monitored,
helped

Discussion, reasoning,
agreement, checking, self-
correction, praising

14 r50
60/890
~60
290

BB:

14 x 60 cm + 50 cm

= 840cm+50cm = 8900

41r20
30/1250
-120
50
-30

Check:
41 x 30 cl+ 20 cl
= 1230cl+20cl = 1250cl

BB:

© CIMT, University of Plymouth
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Lesson Plam6

Notes

Individual work, monitored,
helped

Written/drawn on BB or SB
or OHT

Discussion, reasoning,

" agreement, self-correction,
praising

Demonstrate with 6 Ps at
front of class if necessary.
Or

Each of the 6 friends shakes
hands with the other 5, but
e.g. A-B and B-A are the
same handshake, so the
calculation is:
6x5+2=30+2 =15
Extra praise for Ps who think
of this.

Activity
6 Book 5, page 56
Q.2 Read: At a birthday party, 6 friends shook hands with one
another. How many handshakes were there?
Complete the diagram and list all the possibilities.
Set a time limit. Review with whole class. Ps could show
number of handshakes on scrap paper or slates on command.
Ps responding incorrectly come to BB to complete diagram and
list the possibilities. Class points out errors or omissions.
Who can think of another way to solve it?
Solution: B c
AB BC CD DE EF
AC BD CE DF
AD BE CF A D
AE BF
AF F E
5+4+3+2+1 45
Answer: There wergs handshakes.
30 min
7 Book 5, page 56

Q.3 Read: From the entrance to a park, there are 3 different paths
the fountain. From the fountain there are 4 different pa
to the play area. From the play area there are 5 differe
paths to the bandstand.

How many different ways are there to get to the bands
from the entrance? Draw a diagram to show it.
Discuss how to how to draw the diagram first (write initial lett
for the places and draw lines between them to show the path

Set a time limit. Review with whole class.
How many routes are possible? Show me . .. now! (60)
Ps answering correctly come to BB to draw diagram and exp

reasoning. Who did the same? Who drew a different diagram?

Mistakes discussed and corrected.

Solution: ©) (4) (5)

Diagram: e.g. E@F@@ B

Reasoning: e.g.

For each of the 3 possible paths from E to F there are 4 poss

paths from F to P, and for each of these there are 5 possible

from P to B, so number of possible paths is

BB: 3x4x5=12x5 =60

Answer: There are 60 different ways to get to the bandstan
from the entrance.

to Individual work, monitored,
thshelped
nt

and

ers

s)

Discussion, reasoning,
agreement, self-correction,
praising

. (Ps might suggest labelling
aMihe routes witta, b, ¢, etc.
and then listing all the
possibilities, or drawing a tre
diagram. Praise them but as
whether any P used a quicke
method.)

ibleT repeats reasoning more
patlfearly if necessary.

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

1=

= X (D

35 min
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Lesson Plan 56

Read: In a class of 29 pupils, 15 pupils play volleyball and 17 pupils

play football. Each pupil plays at least one of the two games.

Ps suggest what to do first and how to continue. Ps come to BB to
the two sub-sets and label them, then discuss how to work out whig

14+1+16 = 31 > 29
13+2+15 =30 > 29
291

17-3 =14

Ask Ps to explain in words what each area in the set diagram meal

Activity
8 Book 5, page 56, Q.4
How is it possible? Draw a set diagram to show it.
numbers should go where. T helps only if necessary.
Accept trial and error: e.qg.
12+3+14 =
but also ask for logical reasoning. T shows it if no P thinks of it.
BB: (15+17)—-29 = 32-29 38
So 3 Ps must play two games, i.e. are inntersection of V and F.
So number playing: only volleyball: 15 -3 =12
only football:

e 12 Ps play volleyball but not football.
e 3 Ps play volleyball and football
e 14 Ps play football but not volleyball.
e There are no Ps who play neither volleyball nor football.

9 Book 5, page 56

drayraising

h

Notes

Whole class activity
Drawn on BB or SB or OHT

Discussion involving several
Ps, reasoning, agreement,

BB:

(29)

Class

)

T explains the difference

between, e.g., the number 12

being an element in a set an
the number 12 showing that
there are 12 elements in the

set (latter written in brackets).
T could show correct notation

for no elements in a set:

BB: [:_empty set

)

40 min

Q.5 Read: ihabag there are 3 red, 4 white and 5 green marbles
What is the least number of marbles that we must take
of the bag (with our eyes closed) so that we are certai
getting:

a) at least one of each colour
b) at least one white marble

c) 2 marbles of the same colour?

I will give you 2 minutes to think of the answers.
Then T reads out each question and Ps show number on scrap

their reasoning. Demonstrate if there is disagreement!

Solution:

a) 10 as the first 9 could bedseenand 4white marbles but
the 10th marblenust bered.

b) 9 as the first 8 could berdd and 5greenmarbles, but
the 9th marblenust bewhite.
c) 4 as the first 3 could berad, a whiteand agreenmarble

but the 4thmust be anothegreen orwhite or red
marble.

45 min

outvhole class review and
y of demonstration

paﬁgsponses shown in unison
or slates on command. T asks Ps with different answers to explairReasoning, agreement, self-

Individual trial first, then

T should have a real bag of
marbles already prepared.

correction, praising

In good humour!

Stand up if you worked out
the correct answer to all

3 questions. Let's give them
clap!

[Note to Ts: This type of
problem is known as a
'pigeon-hole’ problem.]

[}
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R: Logic expressions and operations: and/or Lesson Plan
B kS C: Sets of points. Distance between shapes. Circle. Sphere 5 7
E: Sets of points with given properties
Activity Notes
1 Distance from a point Ps have sheets of plain pape
a) Draw a dot in the middle of a sheet of paper and label it O. rulers and compasses on des
. . . T has BB ruler and compasses.
Use your ruler to measure and mark different points which are -
3 cm away from O. Draw as many as you can in 1 minute. Whole class activity but
Join up all your dots with a curved line. What have you drawn? | individual drawing, monitored
(a circle) Study it carefully. Do you think it is an exact circle? helped
Is every point on the line exactly 3 cm from O? (Ps might agree | €.9.
that there are some wobbles, or that their centre dots are too thick.)
b) How could we draw a circle arqund a point more accyrately? Discussion, agreement,
(e.g. draw around a circular object, or Ps might mention using praising
compasses. If no P does so, T suggests it and explains their usg.
. 99 P i BB: compasses
On a new sheet, mark a new point O more accurately by drawing a
cross and labelling the point where the lines cross O. circumference
T demonstrates on BB, using BB compasses and BB ruler, how to set radius
the compasses to 3 cm and draw a circle around O. Now you try it. Cgm{e
Encourage Ps to keep practising until they draw a perfect circle. P o
c) Who remembers the name of the line around the edge of a circle? Extra praise if Ps remember
(circumference) We call point O tleentre point of the circle and we circumference, otherwise T te
say that the the circle we have drawn has centre point @édius it. T labels appropriate parts
3 cm. The radius of a circle is the distance from the centre point tocircle as above and Ps repea
the circumference. (T refers to circle on BB.) each new name in unison.
6 min
2 Book 5, page 57 o .
Q.1 Read: Join up points A and B amdeasure the distance betwdaem. Individual work, monitored
| will give you 1 minute! Drawn on BB or SB or OHT
Show me the distance . . . now! (32 mm) (On slates / scrap [)a;?é‘?)xy< B
Ps with wildly inaccurate results tell class how they got them! A
Agree that the distance between 2 points is the length of the AB = 32mm
straight line between them. Ps who did not draw a straight line, Agreement, correcting,
do so now using a ruler and check that the distance is 32 mm. praising
8 min
3 Book 5, page 57

Q.2

Read: Colour the points on the straight line in:

a) red if they are 3 cm from P

b) blue if they are more than 3 cm from P

c) yellow if they are less than 3 cm from P.
Ps may use rulers or compasses to mark the points which ar
on either side of P before colouring.

Set a time limit. Review with whole class. Ps come to BB to
show which parts of the line are which colour. Class points 0
errrors. Mistakes corrected. Agree that the pointylisw.

If we label the twaed points A and B, what is the length of
AB? (6 cm) T writesonBB: AB = AP+PB = 6cm

Do you agree that the setldfie points are twgays, one from
A and one from B, but without their start points? (Yes, as the
start point A and the start point B aesl.)

Who can describe the setyallowpoints? (e.g. the line
segment AB without its start and end points)

Individual work, monitored,
less able Ps helped

Drawn on BB or SB or OHT
BB:

. ed
\/e\\o\N
b 3« P

plue

Agreement, correcting,
yt praising

Ps shout out in unison.
Discussion, agreement, prais

T reminds Ps whaty is if
they have forgotten. (A line
starting from a point and
extending to infinity in one
direction)

ks.

[

s
o

12 min
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Lesson Plarg7

Activity
4

Extension

Book 5, page 57
Q.3 Read:a) Draw the set of points in the frame which are 2 cm
from point O.
b) Colour red the points which are less than 2 cm from
point O.
c) Colour blue the points which are more than 2 cm
from point O.

If necessary, T reminds Ps by demonstration how to set their
compasses to 2 cm and use them to measure. Set a time lin|

Review with whole class. T has circle already drawn inside the

rectangular frame. Ps come to BB to show the different sets

points and say what colour they should be. Class agrees/disagrd¥&ising
T asks Ps to describe each set of points. After Ps' descriptions, BB:

T repeats in a clear, precise way:

a) This set of points forms the circumference of a circle, with
centre O and radius 2 cm.

b) The set ofed points forms a circular plane shape with cent
O and radius 2 cm, butithout the points oits circumference

¢) The set oblue points forms a rectangular plane shape but
without thered circle.

If we were not limited to the rectangular frame, how could
describe the set of blymints?

(The set oblue points forms a planeithout the rectircle.)
Elicit that theblue points would extend in all directions to
infinity (i.e. they would be never ending or infinite).

20 min

Notes

Individual work, monitored
helped, corrected

Drawn on BB or SB or OHT

2cm
\3“‘“““i“““““z““ ‘3\

it.
Discussion, reasoning,
of agreement, self-correction,

X 4 4

blue

¥ l X

we
T uses correct vocabulary as

an example for Ps to follow.

Agreement, praising

Sphere
Ps each have a circular piece of card (e.g. radius 3 cm) with a strav
stuck along its diameter. T has large model for demonstration.

Where is the surface of your circle? Where is its centre point? Wh
is its circumference? What length is its radius? Ps measure. (3 cn

Rotate your circle around its vertical axis (i.e. on the bottom of the
straw) like this. T demonstrates and Ps copy.

What solid shape does the circular card form in the air? (e.g. a ball
asphere) T reminds Ps of the mathematical name if necessary.

Every point in the air which the circular card touches when it is
rotated is part of our imaginary sphere. What point is at its centre?
(O) What is its radius? (3 cm)

T: We say that it forms gphere wittcentre O andadius 3 cm.

What part of the sphere is formed by tireumference of the circle
when we rotate the card? (#grface) Elicit that all points on the
surface of the sphere are 3 cm from the centre point, O.

T has different spherical objects to show to class. (e.g. marble,
football, hamster's ball, cricket ball, etc.) Which of these is a solid
sphere? (i.e. with all its inner points) (e.g. marble, cricket ball)
How would you describe, e.g the hamster's ball? (the surface of a
spherewithout the inner points) We cannot see its centre point but v
can imagine where it is.

Whole class activity but

individual manipulation of
prepared models.

ore

) Models cut from card or use

enlarged copy
master

orOHP <, q.
or

BB: sphere

Agreement, praising

T sets an example of

vocabulary for Ps to follow,
indicating the relevant parts ¢
the model.

—h

Ps come to front of class to
choose appropriate objects, or
suggest other objects of their
own. Class agrees/disagrees.

ve T helps Ps to use correct
vocabulary. Praising only

24 min
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Lesson Plarg7

Activity
6

Missing words

T has sentences written on BB or SB or OHT, with underlined word
missing (or covered up).

Study these sentences. Which words do you think are missing?

Ps come to BB to say and write the missing words. Class agrees/
disagrees. (Or Ps say the words, class agrees/disagrees, and Ps
uncover the words to confirm.) After agreement, class reads out the
sentence together. T asks Ps to show the relevant part or model.

BB:
a) Thecircumference of a circle is the set of points in a plane which
are a given distance (not zero) from a given point irpthee.

b) A circle is the set of points in a plane which are equal tessr
than a given distance from a point in the plane.

¢) The surface of a sphere is the set of poingpate which are a
givendistance (not zero) from a given point in space.

d) A sphere is the set of points in space which are equal to or less
than a given distance fromgévenpoint in space.

29 min

D

Notes

Whole class activity

Or T has missing words
written on card and stuck
randomly to side of BB and F
choose correct cards for eac
sentence,

or use enlarged copy master
OHP, with boxes covered up

At a good pace

Agreement, demonstrating,
praising

T could also choose individu
Psto read each definition.

(T could tell Ps that aexact
explanation of something in
mathematics is called a
definition, and taefine some
thing is to explain it exactly.)

or

=

Circle vocabulary
Let's join up the names to the corresponding parts of the circle.

Ps come to BB to choose a name, say it, find where it is in the diag
and draw a joining line. Tell us in your own words what it means.

T explains the meaning if Ps do not know. Ps repeat unknown nam
in unison and T chooses one or two Ps to try to repeat T's explanat

BB:

a) circumference (c)
centre (O)

radius (r)
diameter (d)

arc (a)

chord (ch)
tangent (t)
tangent point (T)

b)

LN

circumference  curved line around the edge of the circle

radius  straight line joining a point on the circumference to the ce
point, (i.e. distance between centre point and circumferen

diameter straight line joining 2 points on the circumference and
passing through the centre point. (twice length of radius)

sector
segment
semi-circle

arc part of the circumference of a circle

chord straight line joining 2 points on the circumferencenlotit
passing through the centre point.

tangent straight line drawn outside the circle but which touches th

circumference of the circle at a point.

tangentpoint  point at which the tangent touches the circle
(or common point of tangent and circle)

semicircle half a circle
segment part of a circle bordered by a chord and an arc
sector part of a circle bordered by two radii and an arc

e

e

Whole class activity

amPrawn/written on BB or use

enlarged copy master or OHE
(or names written on cards

on.stuck to side of BB)

At a good pace

Agreement, reasoning,
praising

Ps could copy the diagrams
and write the names iBx. Bks

ntre

ce) Do not expect Ps to learn the

meaning of all the words yet
— this is just an introduction t
the vocabulary

T tells Ps that we talk about
oneradius but two or more
radii.

U

35 min
© CIMT, University of Plymouth
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Activity
8

Measuring distance

Show me the distance between your desk and your head. How did
choose the path to show through the dirasks 2 oB Ps to explain.
(Ps might use words such as closer, closest, straight line, perpendig
etc.)

T chooses two objects (or two Ps) in the classroom and asks Ps to
show how they would measure the distance between them. Elicit th
when we say the distance between two things, we usually mean the
shortest distancleetween them.

T draws two sets of points on the BB. How would you measure the
distance between them®ould you measure from here to here? (T
draws line (1)) or here to here? (T draws line (2)) or here to here?
draws line (3)) Ps agree that the 3rd line is correct, as it joins the ty
nearest points in each set, i.e. is the shortest distetaeen them.

Book 5, page 57

Q.4 Read: Whatis the shitest distance between the twasbs? Draw a
measuring line, measure it and write its length beside it.

Ps measure with rulers, or compasses and rulers, in mm.
Review with whole class. Ps come to BB to draw measuring

lines and write lengths. Class agrees/disagrees. T asks Ps wh

each length is in cm. Who measured in a different place? W
drew the correct measuring line but read the wrong length?

Ps correct their mistakes.

Solution:
M@

A8 mm
A2
8 mm
d) 9
8 mm

40 min

UJ

YOUr hotes whether Ps show the

ulagjosest points (i.e. from chin

at Discussion, agreement

@ =

0 Agreement, praising

a%orrection, praising
ho Elicit that the shortest distang

Notes

Whole class activity to start

distance between the two

to nearest edge of desk)

BB: e.g.
g (1)
(30

&

Individual work, monitored,
helped, corrected

Drawn on BB or use enlargec
copy master or OHP

Discussion, agreement, self-

between a point and a line,
and between two lines is the
perpendicular distance
between them

Inf), accept 3to 4 mm but T
points out that a line extends
in both directions to infinity.
If the two lines are extended,
they have a common point, s
their distance is really 0 mm.

)

e

Book 5, page 57, Q.5
Read: Draw all the poitts on the plane kich are:
a) an equal distance from the two lines.

b) 1 cm from line segment AB
c) 1cm from line e and from point A.

Deal with one at a time. Ps come to BB to mark different points ang
then agree on the set. After agreement, Ps draw the set of pddtts. in
In ¢), T suggests drawing set of points 1 cm from dirfiest (parallel

line), then the set of points 1 cm from point A (circle, radius 1 cm).
What do you notice? (They have two common points.) Let's label t
B and C. Only points B and C are 1 cm from krgnd from point A.

Solution:

e

i)

1 cm“‘: (semicircles at each
B / end joined by
2 parallel lines)

herfB ruler and compasses.
Ps use compasses and rulers

45 min

Whole class activity

(or individual trial first if Ps
wish and there is time,
reviewed with whole class)
Drawn on BB or use enlargec
copy master or OHP
Discussion, reasoning,
agreement, praising

T helps Ps at BB to use the

to draw in Pbs

Extension for c):

Which set of points are 1 cm
from line e or from point A?
(All points on dashed line and
all points on circumference of
the circle, i.e. thenion of the
line and the circle.)

)

D
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R: Circles. Ordering triangles by length of sides
C: Sets of points with given properties. Construction of triangles
E: Distance between shapes (objects)

Lesson Plan

58

Activity Notes
1 Distance Whole class activity
Ps have copy of a national or county or city map, rulers and compagsefUt individual or paired
on desks. T has large copy for demonstration only. measuring with rulers and
. ) . compasses

Discuss and agree on the scale of the map first and write on BB. U hical

) i se any geographical map
e.g. BB:Scale: 1cm- 10 km which is clearly marked.
T (Ps) suggests two places and Ps measure the distance between them.
T asks several Ps what they measured. Allow some slight variations Agreement, correcting
but ask Ps with wildly inaccurate results to measure again more praising ' '
carefully. After Ps agree on measurement, ask what the distance
would be in real life. _
Measure the distance between, e.g. Ps could write the map and

real-life distances ikx. Bks.
a) Exeter and London . Cm- . km)
b) Devon and Yorkshire (...cm- . km)
c) The River Thames and the sea  (0) (As the river flows into the s€
d) Exeter and Devon (0) and Exeter is in Devon.)
Review how to measure distances between two shapes or objects. _ .
(straight line joining th@earest points of each shape or object) Discussion, agreement
T draws some random shapes on BB and Ps come to BB to show Feedback for T
where they would measure the shortest distance between them.
5 min
2 Drawing circles

Ps have rulers, compasses and plain sheets of paper on desks.

a) Mark a point O with a small cross, then draw a circle with centre |O

and radius 4 cm. T shows Ps how to set their compasses to 4 cn
their ruler, to stick the pointed arm on point O and rotate the
compasses by a whole turn.

b) Colourred the set of points which are not less than 3 cm from O.

(Ps draw a 3 cm circle around O and colour appropriately. Elicit
that the 3 cm circumference should be drawn ovezdnasnot
less than 3 cm means more thargual to 3 cm)

c¢) Colourbluethe set of points which are not more than 1 cm from Q.

(Ps draw a 1 cm circle around O and colour appropriately. Elicit
that the 1 cm circumference should be drawn ovetug asnot more
than 3 cm means less thanegual to 1 cm.)

d) What is the common property of the points whichrextecoloured?
T asks several Ps what they think, then T confirms that:

Thewhite points are those points on the plane which are more than

1 cm but less than 3 cm from point O.

e) How could we write the distances of the 3 sets of points
mathematically?

Ps come to BB or dictate what T should write.

Individual construction but
class kept together on tasks

h o demonstrates with BB rule
and compasses.

BB:

blue

Discussion, reasoning,
agreement, praising

Let distance from O ba.
BB:

Red 3cm <
Blue Ocm< d < 1cm
White 1cm <d < 3cm

4 cm

IN

d
d

10 min
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Lesson Plams

Activity
3

True or false?

Think of all the points in a plane. Are these statements true or false?

Write T if you think it is true and F if you think it is false.

T reads statement and Ps show appropriate letter on command. T
chooses Ps with different responses to explain their reasoning.

a) If point A'is 3 cm away from point P, then A is on the circumferen
of a circle with radius 3 cm and centre P. (M

If point A is on the circumference of a circle with radius 3 cm ang
centre P, then A is 3 cm away from P. (M

Point A is on the circumference of a circle with radius 3 cm and
centre Ponly if A is 3 cm away from P. (M

Draw a diagram on BB to show that all 3 statements are true.

b)

c)

13 min

2

ce

Notes

Whole class activity
Written on BB or SB or OHT

Responses shown on scrap
paper or slates in unison
(or use pre-agreed actions)

Discussion, reasoning,
agreement, praising

BB:

Sets of points

| will describe a set of points and you must tell me in a sentence wh
their distance is from point P.

a) The points on the circumference of a circle with radius 4 cm and
centre P.

(P: Their distance from P is 4 cm.) dE 4cm]

b) The points in a circle with radius 4 cm and centre P, including the

points on the circumference.

(P: Their distance from P is equal to or less than 4 coh)<[4 cm]
¢) The points in a circle with radius 4 cm and centre P, but without

the points on the circumference.

(P: Their distance from P is less than 4 cm. d g 4cmj

d) The points in the planeutsidethe circle with radius 4 cm and

centre P.
(P: Their distance from P is more than 4 cm.) d X 4cm]

18 min

at

Whole class activity
Written on BB or SB or OHT
Ps explain their answers on
diagram drawn on BB.

BB:

Reasoning, agreement,
praising

[T asks Ps to write their answ
as an equation or inequality,

letting d be the distance of the
set of points from P.]

Missing words
T has sentences written on BB with underlined words covered up.

Show me the word you think is missing ... now! T confirms by
uncovering the word and class reads the whole sentence in unison.

BB:

a) The length of the diameter of a circlegugce the length of the
radius.

b) The length of the radius of a circlehalf the length of the diameter.
Who can write the statements in a mathematical way? Ps come to
or dictate to T. Class agrees/disagrees. Ps write equationBks
Would these equations also be true for a sphere? (Yes)

BB the radius.

21 min

Whole class activity
Written on BB or SB or OHT

Written on scrap paper or slat
and shown on command in
unison.

Agreement, praising
Let dbe the diameter ancbe

BB:d =2xr
r=d=+2

© CIMT, University of Plymouth
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Activity
6

Book 5, page 58

Q.1 Read: Complete the sentegs.
Deal with one at a time or set a time limit. Ps read sentences
themselves and write the missing words.

Review with whole class. Ps read out the whole sentence.
Who agrees? Who wrote something else? Deal with all case
Mistakes discussed and corrected. Accept any valid form of wg

Solution:

a) Thecircumferenceof a circle is the set of points in a plane
which are an equal distance from tbentie point of the
circle.

b) Theradiusof a circle is astraightline which connects the
centre of the circle with a point on the circumference.

c) Asphereis the set of points which are mabre than a
given distance from a point in space, as long as the given
distance is not zero.

25 min

S.

ords .
Ps draw diagrams on BB as

Notes

Individual work, monitored

Written on BB or use enlarge
copy master or OHP

Discussion, agreement, self-
correction, praising

part of their explanations, or
use a model in c).

b) accept 'line segment’

c) accept 'further'

Feedback for T

Triangles 1

T has various types of triangles stuck to BB and, if possible, Ps hay,
copies on desks too.

How could we group these triangles? Ps suggest ways.
(e.g. according to size of angles:
right-angled ©0°), acute-angled (<€0°), obtuse-angled (*90°);
or according to length of sides:
3 different sides, at least 2 equal sides, 3 equal sides)

Who remembers the names for triangles with 2 (3) equal sides?
T reminds Ps if nobody remembers.

BB: atleast 2 equal sidegsosceles triangle
3 equal sidesequilateral triangle

Let's use the lengths of sides
to group the triangles and  BB:
show it in a Venn diagram.
T draws it on BB as directed
by Ps and Ps come to BB to
stick the triangles in the
corresponding set.

Class points out errors.

[Equiatera /] B

29 min

[¢]

Whole class activity

Triangles cut from coloured
paper or use enlarged copy
master or OHP

Involve several Ps.

Ps check right angles and
lengths of sides with rulers.

T writes on BB any names
that Ps have forgotten.

At a good pace

Ps describe their triangles
before they stick them in the
diagram.

Elicit that equilateral triangles

are also isosceles triangles.
Agreement, praising
Feedback for T

Triangles 2
Ps have 2 cm, 3 cm, 4 cm, 5 cm and 6 cm straws on desks.
Use your straws to form a triangle with these side lengths:

a) 3cm,4cm,5cm  (right-angled triangle)”E i’
4

(impossible, as straws do not meet up)

AN
4

b) 2cm,4cm 7 cm
c) 3cm,3cm,5cm  (isosceles) 35&

d) 4cm,4cm,4cm  (equilateral)

32 min

Individual work, monitored

Ps say what they know abou
the triangles that they have
made.

Discussion, agreement, praisi

Agree that the sum of the

lengths of the 2 shortest side
of a triangle must be more th
the length of the longest side

ng

an
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Activity
9

Book 5, page58

Q.2 Read: Paints A, B an@ are in the same plane but do not form a
straight line. Join up the points and measure the connec
line segments.

| will give you 2 minutes! Ps draw lines and measure with
rulers, then write lengths in mm Rbs.

Review with whole class. What shape have you drawn?
(triangle) Ps dictate lengths of sides and T writes on BB.
Class agrees/disagrees. Mistakes corrected.

What kind of triangle have you drawn? ( obtuse-angled)

Solution: B

35 mm
15 mm

A

41 mm

C

10

Notes

Individual work, monitored

tingDrawn on BB or SB or OHT
for demonstration only

Agreement, praising

Accept small variations,
depending on whether Ps
measure from edge or centre
of dots.

Ps with wildly inaccurate
lengths measure again.

Elicit lengths of sides in cm.
(3.5cm, 41cm, 1.5cm)

35 min
Book 5, page 58

Q.3 Read: In a park garden there is a monumantl a well. Thepark
gardeners were asked to plant some rose bushes that were

e 2 m from the monument, and also
e 2 m from the well.
Show on the diagrams where the rose bushes should &

planted if the distance between the well and the monumen{or demonstration only

is: a) 3metres b) 4 metres c) 5 metres.

First ask Ps to explain what a monument and a well are. Rel
to local parks or monuments if possible.

What do you notice about the diagrams? (They have been
drawn in cm, not metres.) What scale has been used? (BB)

T demonstrates in a) how to use a ruler and compasses to dr
two arcs (parts of circumference of a circle) with radius 2 cm,
one with centre M and the other with centre W. Ps coibm
Elicit that the points ointersection (or common points) are
where rose bushes should be planted. Agree that in a), two 1
bushes could be planted.

Now let's see if you can do parts b) and c) on your own.

Set a time limit. Review with whole class. Ps come to BB to
set compasses and draw arcs, then explain the results. Clas
agrees/disagrees. Mistakes discussed and corrected.

Solution:

5 metres

)/
T

no rosebushes!

a)

rosebu%
M WM
rosebush

3 metres b) 4 metres C)

rosebbﬁ/

bothWhole class demonstration
a), then individual work,
monitored, helped

e Drawn on BB or SB or OHT

Ps tell class of monuments
ate and wells that they know or
have seen.

BB: Scale:1cm- 1m

aw Involve Ps where possible, ¢
allow Ps to dictate what T
should do if they can.

BB: arc intersection
ose

Discussion, reasoning,

agreement, self-correction,

praising

Agree that in ¢):
2cm+2cm < 5cm

so the conditions of planting
are impossible!

40 min

© CIMT, University of Plymouth
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Activity
11

Book 5, page 58
Q.4 Read: Draw accurately tatriangle which has these sides:

a=2cm, b=4cm, c = 4cm
Follow the order of construction.

Who can explain the diagram? (Circled numbers show the steps$:jeehand sketcdrawn on BB

T works on BB and Ps iRbs. Ps dictate what class should do
at each step (with T's help where necessary) e.g.

(1) Draw line segment BC, using ruler or ruler and compasses.

(length 2 cm)

(2) Set compasses to 4 cm and draw arc with centre B and
radius 4 cm.

(3) Check that arms of compasses are still 4 cm apart and draw

arc with centre C and radius 4 cm.
(4) Label the point of intersection of the 2 arcs A.
(5) Join up AB and AC.

T explains that when drawing triangles, it is usual to label the
side opposite point A as lower cagehe side opposite point B
as lower casb, etc.

What kind of triangle have we drawndsceles triangle, as
two sides are of equal length; agute-angled triangle, as all the
angles are less tha0°)

Actual triangle: A

45 min

Notes

Whole class activity, with
individual construction, and
class kept together on each
step.

or use enlarged copy master
or OHP

Discussion, demonstration,
agreement, praising

BB: Freehand _A ®
sketch ®

c b

B a@C

Extra praise if Ps point out
that there here are two
possible positions for A
(above and below BC), but T
explains that the freehand
sketch only shows the triangl
with A above BC so that is
what we should draw.

In such a case, elicit that:

A ABC would becongruent
to A A'BC (i.e. exactly the
same size and shape)

BB: AABC O ABC

Extra praise for Ps who
remember the word and the
notation.

)
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R: Rectangles
C: Perpendicular lines
E: Sets of points. Problems

Lesson Plan

59

Activity
1 Vocabulary
T has BB or SB or OHT already. Ps come to BB to say and write th
name for each diagram. Class agrees/disagrees.
T tells Ps that we usually label points with capital letters and lines
with lower case letters.
BB: a) «x b) c)
e
point straight line A
(endless in both  half-line or ray
directions) (endless in 1 direction)
B
line segment  circumference  centre point radius of
(part of a line) of a circle of a circle acircle
4 min
2 Book 5, page 59
Q.1 Read: Inyour exercise book, construct triangles which have
these sides.

Notes

Whole class activity

Or use enlarged copy maste
or OHT

At a good pace

Agreement, praising

Elicit/tell that theradius is the
distance from the centre of the
circle to a point on the
circumference.

Sketch the triangle first, with Ps dictating what T should draw
or coming to BB and writing the order of the steps on diagran

In &), agree that it does not matter which side is used as the
base of the triangle.

In b), T advises Ps to measure the line segments using a rulg
or ruler and compasses, and to write the lengtRbmbefore
drawing the triangle.

Set a time limit. Review with whole class. T has enlarged
triangles drawn on BB or SB or OHT for discussion. T
chooses Ps to say what they did and asks Ps to say if they h
any difficulties.

=

18

Solution: (reduced to scale)
A
a) ~— b) A
¢ =30 mm b =28 mm
c =48 mm b =42 mm
a =38 mm
a =24 mm
10 min

Individual work, monitored
closely, helped, corrected

Discussion on method, using
sketch on BB or SB or OHT:

Freehand ®
sketch ®
¢ b
@ ®
a @

Agreement, self-correction,
praising

What is the perimeter of each
triangle?

a) 24 + 42 + 48 =114 (mm)
b) 38 + 28 + 30 =96 (mm)
How could we label the
vertices? Ps dictate to T.

(A opposite side, B opposite
sideb, C opposite side)

Praising

© CIMT, University of Plymouth
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Lesson Plan 59

Activity
3

Extension

Book 5, page 59
Read: In your exercise book, construct the triangle which has:

Q.2

a) perimeter of 12 cm and sides of equal length;
b) a perimeter of 15 cm, two sides of equal length and
third side half as long as the others.

Deal with one at a time. Set a time limit. Ps draw a freehana
sketch and do calculationskx. Bksto find the lengths od, b
andc.

Review lengths with whole class before Ps start drawing the
triangles. Ps come to BB to expain reasoning and draw a
freehand sketch on BB. Who did the same? Who did it
another way? etc. Mistakes discussed and corrected.

Now draw the triangle using your ruler and compasses.

Solution:

a)a=b=c soP =3xa
a =

12cm @ a
4cm
Elicit that it is anequilateraltriangle.

b) b=c =2a soP =a+2a+2a=15cm 2a 2a
5a = 15¢cm
a =3cm a

Soa =3cm,b=6cmanad = 6 cm.
Elicit that it is anisoscelegriangle.

c) Atriangle has perimeter 12 cm. The difference between t
longest and shortest side is 2 cm and the third side is 1 cn
longer than the shortest side. What is the length of its sid

Ps suggest what to do and how to continue, with hints from

T if necessary. Class agrees/disagrees. e.g.
BB: a<b<c,c—-a=2o0rc=a+2,b=a+l
P=a+b+c =12cm
C
b a+t@+1l)+@+2) = 12cm a*z ari
a 3xa+3 =12cm a
3xa=9cm
So b=4cm,c =5cm
3cm
Once the lengths have been determined, Ps could draw the

triangle accurately in theEEx. Bks What do you notice about
it? (Itis a right-angled triangle.)

Notes

Individual work, monitored,
helped

D.

(or whole class actovity in
itsdetermining the lengths of th

Discussion, reasoning,
agreement, self-correction,
praising

Accept trial and error but T
should lead Ps through the
solutions opposite if no P has
used them.

T monitors, helps, corrects P
in drawing accurate triangles

Check: 6 +6+3 = 15(cm)

he Whole class activity

N (or individual drial first if Ps
es? .
wish)

Written on BB or SB or OHT
Discussion, reasoning,
agreement, checking, praisin
Accept 'trial and error' too.
Only rough sketches are
required.

Involve several Ps.

Check: 3+4+5 = 12 (cm)
Individual work, monitored,

helped, corrected (or drawing
can be set as homework)

sides, then individual drawing

~

)

18 min
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Activity Notes
4 Shortesf route Whole class activity
T has diagrams drawn on BB or SB or OHT. How could we get: Drwn on BB or SB or OHT
a p - ¢ beg ) p - ¢
~
! ! 1 1 1
A - B A < B A - B
At a good pace
from CtoB fromBto C from Ato C? .
_ . Agreement, praising
Ps come to BB to show the different routes by drawing arrows and
lisitng the letters passed through. Note to Ts:
a) CDAB or CB b) BAC orBC c¢) ABC or ADC Usual labelling of sides in
Which is the shortest route? Ps come to BB to underline it. Agree thate rectangles:ais AB,bis
in ¢) both routes are the same length but elicit that the shortest route is BC, etc. moving in anti-
the diagonal, AC. clockwise direction
Agree that the shortest distance between two points is a straight ling. * triangles:ais opposite A,
] ) ] _etc. (as has already been
Ps think of (_)the_r questions to ask about the shapes. (e.g_. What is their mentioned)
name? Which lines are parallel (perpendicular)? What kind of angles _ _
do they have? How would we label the sides? etc.) Extra praise for clever questions.
22 min
5 Shortest distance
T has straight line and point A drawn on BB. Whole class activity
a) If we think of the point as being Ann's house and thecliag Drawn on BB or SB or OHT
being the road, in how many ways can Ann get from her house to At a good pace
the road? A N -
o reement, praisin
Ps come to BB to draw some. Agree that there anafiaite g P g
number of ways.
b) Which is the shortest way? Is it this route? (T deliberately points toDiscussion, agreement,
longer distances to make Ps think.) Elicit that the shortest route is praising
the perp.endlcuIa.r dlgtance from Ato Ilegl.e. the line drawn from Extra praise if Ps think of a
A to point B on lineeis perpenticular to line. perpendicular line without
BB: ﬁ\ prompting from T.
T\ T: The distance between point A
and linee is the length of AB.
25 min
6 Drawing perpendicular lines

Each P has a ruler and a set square on desk and T has BB version

This is called aet square. We can use it to draw perpendicular lines

What is special about it?right-angled triangle, so 2 sides perpendicul3

a) Draw a straight line in youlEx. Bk.(or on a plain sheet of paper) a
label ite. Mark a point P on the liree

Let's draw a line from point P whichpgrpendicular to line.
T demonstrates on BB and Ps cop¥in Bks

(Lay ruler along linee as in diagram, then place set square above
ruler, with bottom LH corner lined up with point P. Draw a line d
the edge of the set square to P. Mark the angle with a square to

that it is aright angle.

5 tod/hole class demonstration b
individual drawing, monitored

r yhelped, corrected

1d If set squares are not availab
Ps can use two rulers.

ut

i
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Activity
6

(Continued)

b) Draw another straight line in yolx. BK.(or on a plain sheet of
paper) and label ft Mark a point Q somewhere above the line.

Let's draw gerpendicular line from point Q to lirie
T demonstrates on BB and Ps cop¥in Bks

(Lay ruler below lind as in diagram, then place set square above
the ruler so that its LH edge is lined up with point Q. Draw a line
down the edge of the set square from Q tofline

Mark the angle with a square to show that it is a right angle.

Book 5, pge 59

Q.3 Read: Draw a line which is perpendicular to the given line an
passes through the given point.

Set a time limit. Ps finished first could help other Ps to comp
their drawings. Ps suggest labels for the new lines. and t)

Review with whole class. Ps come to BB to explain and
demonstrate what they did. Is it correct to extend the $iaesl

t below the horizontal lines? (Yes, as lines extend to infinity.)
T shows Ps how to do it using ruler or ruler and set square.

Who can write a mathematical statement about the two lines
Solution: i)y s sle i) Byt tLf

A e f
Elicit that liness andt areparallel to one another. Ps come to
to mark them with arrowheads and to mark all the right angle

34 min

Notes

BB:

d Individual work, monitored,
helped, corrected

eteLines drawn on BB or SB or
OHT

Quick discussion and review
Praising

Discuss notation for showing
perpendicular (parallel) lines

s| e
or on diagram:
b

BB Ps mark own diagrams in Pb
S. too.

~

listing: s || t,

Book 5, page 59,Q.4
Read: In a fieldhereare two patls, a and b, as shown in the diagram.

What is the shortest route from path a to path b? Draw and
then measure it.

What kind of line should we draw to be sure that it is the shortest
possible route? (Line which erpendicular to each of the two given
lines. How could we do it? Ps make suggestions or come to BB to
demonnstrate and explain (with T's help if necessary).

(e.g. Lay a ruler below the bottom line, place the set square above
ruler and draw a line down the edge of the set square frora tme
lineb.) Ps work irPbs at the same time. Let's label the newfline
Ps check that the two angles formed are right angles and then meal
line f. What is its length? (12 mm = 1.2 cm)

T marks points A, B and P on diagram. How could we draw the sha
route from linea to lineb which passes through point A (B, P)?

Ps come to BB to draw and measure them. Class points out errors
What do you notice? All the drawn lines are the same length.
What does this tell us about linesind ¥ (They argarallel.)

Whole class activity, but
individual drawing inPbs too
Lines drawn on BB or SB or
OHT (12 units apart when
measured by BB ruler)

Discussion, reasoning,
agreement, praising

he T repeats steps suggested b
Ps more clearly if necessary
and Ps follow them ibs.

SUSs check right angles with
corner of ruler, set square, et
rtest

Discussion, reasoning
agreement, praising

Who can write mathematical
statements about the diagran

BB: al| b

fla f| b

~

40 min
© CIMT, University of Plymouth



BK5

Lesson Plam9

Activity
8

Extension

Book 5, pge 59
Q.5 Read: Mark on the diagrams, or list by their letters, the

perpendicular and parallel lines.

Revise the notation for indicating sets of parallel lines. (1st s¢
1 arrowhead; 2nd set: 2 arrowheads, etc.) Set a time limit.

Review with whole class. Ps come to BB to explain, draw or
write. Class agrees/disagrees. Mistakes discussed and corr

Accept either method of notation (marking on diagram or listi
Solution:

a) c b) c) d) e
[ c
d b - L b g
d b c a b o
O O
a a a
or allc, d L a, or allc, blld, oral c or alld,
dlc alb ald, ale dle
clbcld
e) t f) e
e
(N i f
f
¢]
h g h
or ellglli, fllh, or
ellf, gllh,
f, h,
fi :i el g el nh,
) i,
g f1gflh
gl h hli

What other information do you know about the shapes?

[e.g. names of shapes: plane shapes (trapezium, rectangle, 1
angled triangle, pentagon) and line shapes; types of angles;
convex or concave, symmetrical or not symmetrical, etc.]

Notes

Individual work, monitored,
helped

Drawn on BB or use enlarge
copy master or OHP

== |

ECtOreement, self-correction,
Ng).praising

hfe

—

- Whole class activity activity
IghEﬁgreement, praising
Extra praise for unexpected
properties

45 min
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R:  Shapes. Sets of points with common properties Lesson Plan
B kS C: Parallel lines 6 0
E: Parallel and perpendicular lines
Activity Notes
1 Parallel lines 1 Whole class activity
Ps each have a sheet of paper and T has large sheet for demonstratioriscussion, agreement,
Fold the sheet in half like this, then fold it again. Now unfold it. praising
— Feedback for T
= sl L]
- fold
Elicit/stress that:
Let's find lines which arparallel. Ps come to front of class to show | * Parallel lines stay the sam
them on the large sheet of paper. Class agrees/disagrees. Elicitthat  distance apart along their
there are 3 horizontal parallel lines and 3 vertical parallel lines. lengths.
Let's find lines which arperpendicular. Ps come to front of class to | * Rerpendicular lines form a
show them on the large sheet of paper. Class agrees/disagrees. Elicit ~ fight angle (or an angle of
that each vertical parallel line is perpendicular to each horizontal 90°) where they meet.
parallel line and vice versa.
5 min
2 Parallel lines 2 Individual drawing,
Draw a straight line on your sheet of paper and laleel it monitored, helped, corrected
Now draw dots which are 2 cm from your line. T allows 1 minute. then whole class discussion
How many dots can be drawn? (infinite number) BB:
What shape would the dots form? ( 2 straight lines) f
Draw the 2 lines with your ruler and label théandg. T chooses a P %2 cm
to work on BB at the same time. 2cm €
We can say thdtis parallel tcg, g is parallel to e antlis parallel to g 9
Who can write it mathematically? Who agrees? ell Tl g
9 min
3 Book 5, page 60

Q.1 Read: Draw the set of points which are exactly 2 cm away
from the straight line e.

How could we do it accurately? Ps suggest what to do first a
how to continue. If no P mentions using a set square, T
suggests it. Agree on the following steps.

1) Lay set square so that its base is resting along the.line
2) Draw a perpendicular line down its LH edge.

3) Measure 2 cm from linealong the perpendicular line
using a ruler (mark with a dot) or compasses (mark with a
arc)

Ps repeat steps 1) to 3) to mark other dots which are 2 cm
above linee, then draw a line through them using a ruler.

Extra praise for Ps who realise that:
a) only 2 points are needed to draw a straight line

b) the same procedure should be doeew linee ( or the
perpendicular lines can be extended 2 cm beloweljas
shown in diagram).

Solution:

>

14 min

Whole class discussion to
start, then individual work,
monitored, helped, corrected

Why use a set square? (Ith
2 sides which arperpendicula
to one another.)

T could demonstrate how to
draw the first point on BB
using BB ruler and compass
while Ps work inPbs.

(It is easier if the two points
are as far away from each
other as possible.)

What can you tell me about
the 3 lines? (They aparallel
to one another.)
Who can write it
mathematically?

BB:e|| f|lg

11
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Activity
4

Extension

Book 5, page 60
Q.2 Read: a)Draw a setof x and y axes in your exercise book.
b) Draw the set of points which are 2 units from the
X axis.
c) Draw the set of points which are 3 units from the
y axis.
d) Give the coordinates of the points which staisfy bot
conditions.

=

Set a time limit. (Less able Ps could have copies of copy
master on desks.)

Review with whole class. Ps come to BB to draw lines,
explaining reasoning. Class agrees/disagrees. Mistakes
discussed and corrected.

Let's label the lineg, b, c and d Ps label their own lines Ex.
Bks too What can you tell me about the lines? (Liaesdb
are parallel to the x axis and lineandd are parallel to the sxis;
linesc,y andd are perpendicular to each of liregs< andb)

What is the general rule for each line? Ps come to BB or dictat

to T. Class agrees/disagrees.
Solution: c A d
3
d) (-3,2), 5 a
(_ 31 - 2)1 1
(31 - 2)1 2 X

-2 -1 0 1 2 3 4

(31 2) -1

1. Colourredthe set of points which are not more than 2 units fxom

2. Colourbluethe set of points which are not more than 3 units from y.

3. Did you colour any pointed andblue? (Yes, they form a
rectangle.)

Notes

Individual work, monitored,
helped

Deal with one part at a time if

Ps are unsure what to do.

Grid drawn on BB or use

enlarged copy master or OHP

Discussion, reasoning,
agreement, self-correction,
praising

BB: a|| x| b, c|[y]l d
a | ca | y,a_| detc

eRules
linea: y = 2
lineb: y = -2
linec: x = -3
lined: x = 3

(T should write the rules
beside corresponding lines in
diagram if there is room.)

Individual work, monitored,
helped, reviewed with whole
‘class.

Agreement, praising

20 min
Book 5, page 60, Q.3
Read: Draw three lines which are parallel to line e.

How could we do it? Ps suggest what to do first and how to continue T demonstrates each step or

(with hints and help frort where necessary). T demonstrates first
vertical line on BB and Ps follow iRbs.

1) Lay a set quare with its LH edge on lme

2) Place a ruler along bottom edge of set square and hold it firmly.

3) Move set square to left along ruler and draw a line down its LH e¢dge.
Then Ps draw the other two lines in a similar way if they are confident pg suggests names for the

about what to do, otherwise continue as a whole class activity.
Solution: €

NN
l |

ruler

g h

NN

l

25 min

Whole class activity

BB and Ps follow irPbs.

T monitors, helps, corrects

3 lines (e.gf,gand h and
write a mathematical stateme
about them. e.g.

BB: e f[l gl h

(or e|| f, e]] g etc.)

2Nt
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Activity Notes
6 Lines
Ps each have two straws on desks. W(;‘,O!g C'T‘SS ac;nv:ty,_ but f
Place your straws according to my instructions and think of them as individual manipu ation o
X . ; T L straws, monitored, corrected
straight lines extending to infinity in both directions.
a) Place one straw so that it crosses over the other straw. BB:
What is their distance apart? (0) T confirms on BB.
b) Lay one straw on your desk at any angle. Now place the 2nd straw
on your desk so that is a distance of 4 cm from the 1st straw. | .-
How many positions are possible? (2) /
Hold one straw in the air, and hold the 2nd straw 4 cm away from or "
it, keeping the 2 straws parallel. How many positions of the 2nd .
straw are possible? (endlessrdinite number of positions) Agreement, praising
c) Place the two straws on your desk something like this. (T draws a
2 lines on BB.) If we think of the straws as endless lines, will thgy \
have any common points? (Yes, 1) What would be their distande e
apart? (0) P (or T) extends the lines on the BB to show that they b
will cross each other eventually.
. . . . Extra praise if a P thinks of
How many common points could two straight lines in the same plange trap aisenar thinks o
. ) S the last idea, but if nobody
have? ( if they are parallell if they arenot parallelinfinte number of . )
mmon points if the lines are touching all along their length does so, T asks If two lines
common points € lines are touching all along their length) could have an infinite numbe
Let's draw the 3 different cases. T draws on BB and Ps drEw. iBks. of common points.
BB —a e 9= h Ps manipulate their straws
— b >< Auivalent 10) and agree that it occurs whep
©) @ ~f () the two lines are touching
T : Two different straight lines agearallel if they are in the same plang ~ @long their length, i.e. they
but have no common point. have arinfinite number )
We usually think of any straight line as being parallel to itself. of common pomts'. In effect,
they are thesame line.
30 min
7 Lines in space

a) T has a diagram, similar to the one shown, drawn on BB, or
preferably has a model road with toy cars for demonstration.

What can you tell me about the two roads? BB:

(e.g. not parallel, in different planes,

traffic on one does not interfere with\
the traffic on the other; they will

never meet each other)

Hold your 2 straws in the air so that
they will never meet each other,

e.g \
however far they are extended. T quickly checks each P, correcting /\

where necessary.

b) Ps have cubes on desks, and/or T has large cube for demonstr
Hold up the cube and show me two different edges which are nat
parallel and will never meet each other.

What is the distance between the two edges? Where should we

measure? P comes to front of class to show on large cube. Agree g’;

the distance is the length of the vertical edge. i.ep#neendicular

distance between then. T draws diagram on BB and Ps measurg theie.g.
grees.

cubes (or the large cube) and dictate length to T. Class agrees/di

35 min

I01F chooses a P who is correct

Whole class activity

Involve several Ps in the
discussion.

Agreement, praising

(one held
high above
the other)

come to front of class to
demonstrate on the large cuk

3cm -

© CIMT, University of Plymouth
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Activity Notes
8 Parallel planes If possible, Ps have rods and
Stand some 3 cm Cuisennaire rods (or 3-unit strips of plastic cubesg) Sheets of card on desks,
upright on your desk and lay the sheet of card over them. What capn OtherwiseT demonstrates in
you say about the position of the card compared with the surface of ~ front of class.
your desk?
Elicit that the surface of the desk and the sheet of paper can be thqught U U U o
of as two different planes which are paraitebne another, i.e. they (
will never meet, however far and in whatever direction they are ] ]
extended. What is their distance apart? (3 cm) . :
Discussion, agreement,
Book 5, page60 praising
Q.4 Read: Do the calculation in your exeise book and write the
answer here. o .
Imagine a block of flats which has 6 storeys, all equal in|  Individual work, monitored,
height. helped
Where are the points which are an equal distance fron] (orlcpntllpge asa \;]vhole class
the floor level of the 2nd storey and the floor level of the 2CtiVity if time is short)
6th storey?
Make sure that Ps understand what a storey is. Set a time
limit. Ps read question again themselves and draw a diagram
first to help them. Then they write answer as a senteriiasin
Review with whole class. T asks several Ps to read their|  Discussion, reasoning,
answers to the class. Class decides whether or not they are agreement, self-correction,
correct. T chooses P with correct answer to draw a diagram praising
on BB and explain their reasoning (with T's help if necessary). 6th
Solution: t | s5th
e.g. 6th—2nd = 4 (storeys), 4 storey® = 2 storeys or BB: | gtz
6th — 2 storeys =th storey or 2nd + 2 storeys4th storey Zrnd
Answer: The points are on the floor of the 4th storey. o 1st
40 min
9 Book 5, page 60. 0.5 o o
Read: Construct the rectangle which has these adjacent sides: Short_mdl\,”dual trial in
planning first, then whole
a=4cm, b= 2cm. class discussion
Make a freehand sketch to show the order of construction. Ref_is_oning, agreement,
Allow Ps a minute to think about it and to draw a rough sket&xin praising
Bksor on scrap paper. Ps tell class what they think should be done firstBB:
and the order of the following tasks. When agreement has been freehand sketch
reached on the order of construction and correct alabelling on diagtam (2 @ ©)
on BB, Ps draw their sketchesRibs revising if necessary. D1 c X C
Let's draw the rectangle accuratelydictates each step and works on d b= 2cm
BB. Ps follow instructions ifPbs. -
(1) Draw line segment AB, using ruler or ruler and compasses. (4/cm) A a= 4cm B
(2) Lay set square on AB with LH edge at A and draw a line along itZ? @)
LH edge. Set compasses to 2 cm and draw arc with centre A an C
radius 2 cm (or measure with a ruler). Label vertex D.
(3) Repeat the procedure to draw vertical line BC.
(4) Join up points D and C.
Extension What can you say about the rectangle ABCD? (AB = DC, AD = B%

AB||DC, AD|| BC, AD | AB, AD | DC, BC | AB, BC | CD)

Praising

45 min
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R: Parallel and perpendicular lines
C: Special quadrilaterals (trapezium, parallelogram, deltoid, rhombus)

E: Sets and properties. Definitions. Logic statements

Lesson Plan

61

Notes

Whole class activity

copy master or OHT

(or Ps show the different steps
on an OHP, or T has OHT's @
the various stages already
prepared and Ps lay one on top
of the other in the correct
order)

—h

At a good pace

Agreement, praising

T asks 2 or 3 Ps which method
of consrtuction they like best
and why.

Agree that all the methods are
valid.

Activity
1 Constructing rectangles
Each sketch shows a different plan for contructing the same rectangle. Drawn on BB or use enlarged
Who can explain how each was drawn?
Ps come to BB to say each step in their own words, demonstrating
(with T's help) where necessary. Class points out errors.
BB:
a5 c @ c b) @ c ® ¢
@ ® ® @
d b d b
®
[ ] [ [
A @ a B A @ a B
c) @ p,® c c 9 p®@ c C
J @ Ho
d b d
® @ °
[ [
A @ a B A ® a B
5 min
2 Constructing a square
Choose one of these methods to construct a square with perimeter
16 cm in yourEx. Bks. Set a time limit.
As Ps finish, T asks them to explain the method that they used. Agfeehelped, corrected
that: P = 4x a,soa = 16cm+ 4 = 4cm
10 min
3 Grouping shapes

Ps have rulers, compasses and
set squares on desks.

Individual work, monitored,

T has various plane shapes stuck on BB (different types of polygons arghapes already prepared by|T.
shapes with curved lines) (If possible, Ps have smaller version on des'ﬁ?&wn (stuck) on BB or use

e.g.
BB:

AN
Qﬁ(@
&QDS
Ol ™
@DDQ

a) How could we put the shapes into 2 groups? (Ps will probably

suggest polygons and not polygons). Ps come to BB to group the

and Ps group their shapes on desks too.

b) Lets put the polygons into groupdow could we do it? Who agrees
Who canthink of another way to do it? (e.g. bymber of sides; or
convex and concave shapes; or has/has no parallel pairs of sidgs
(perpendicular sides, equal sides), etc.

Ps choose the criteria and group the shapes (on BB and on desks)

15 min

> agreement, praising

Whole class activity

enlarged copy master or OHP

(Or T could label the shapes
with numbers or letters and Fs
list the various shapes in eagh
set inEx. Bks)

(If possible, Ps have sheet o
cut-out shapes on desks too))

At a good pace
m g p

Discussion, reasoning,

Extra praise for unexpected
criteria (e.g. symmetrical and
not symmetrical)

© CIMT, University of Plymouth
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Activity Notes
4 Book 5, page 61 Individual work, monitored,
Q.1 Read:a) Write the number of the polygons in the correct plage ihelped
the set diagram if: Drawn on BB or use enlarged
A = {lIt has at least 1 pair of parallel sides} copy master or OHP
B = {ltis a quadrilateral} (or shapes stuck on BB)
b) Write O in the area where there are no numbers. Deal with one part at a time if
c) Colour red the area where the polygons have Ps are not very able.
parallel sidesand are quadrilaterals.
What is a polygon? (plane shape with many straight sides) Agreement, praising
What is a quadrilateral? (polygon with 4 sides)
T explains that in bthe symbold means agmpty set. BB: 0O: empty set
Set a time limit. Review with whole class. Bsme to BB to Discussion, reasoning,
choose a shape, say it s name, mark the parallel sides and write in29reement, self-correction,
the correct place in the Venn diagram. Class agrees/disagrees, Praising
Solution: 1), 5) and 12): hexagons
Polygon] ) ) . ) i J .
a) @ 2\ A = 2): trapezium 3): deltoid
4): rectangle  6): square
(s) [¢] A H 7): triangle (acute-angled)
8) and 9): parallelograms
<10>
‘ @ @ 10): rhombus
b) There is no empty set! red 11): pentagon
¢) Intersection of AandB BB: A B
Extension Which part of the diagram shows the polygons which have Whole class discussion
parallel sidegr are quadrilaterals? BB: AND - intersection ()
Elicit that it is A + B, i.e. thaunion of sets Aand B. BB: Al B OR - union @)
20 min
5 Trapezium

Draw a horizontal line across your page with a ruler. Label it e.

Now draw a parallel line below it (using ruler and set square). Laheg
Mark two points, A and B, on linkand 2 points, D and C, on lire
Join up AD and CD.

What shape have you drawn? T asks one or two Ps to describe thg

What is special about all these quadrilaterals? (They have at least
of parallel sides,) What name do we give such a shapa®efium)

T has diagram already prepared on BB. T: Each of these quadrilaterals is
called a trapezium because it has at least 1 pair of opposite sides parallel.

BB e

ARG

Which of them is a special trapezium? Ps come to BB to point, say
name and explain the special property. [e.g. parallelogram: (1, 5, 6,
rhombus: (6, 8); rectangle: (5, 6); square: (6)]

Ps draw all the different types of trapeziums on their lines too.

t paﬁltra P has drawn, e.g.

Whole class activity, but
it individual drawing irEx. Bks,
to start, monitored

(] D

>

show it on BB and elicit that
it is not a quadrilateral, but
two triangles with a commorn
its vertex. (A polygon has only
8); 2 sides meeting at a vertex.

T gives hints about any not
mentioned. Praising

© CIMT, University of Plymouth

ir Discussion, agreement, praising
shapes. What name can we give to all your shapes? (quadrilaterals) BB: trapezium



BK5

Lesson Plars!

—~ Q

Activity Notes
5 (Continued) Ask Ps to answer in a senterce.
Let's describe the different types of shapes exactly. Class agrees/disagrees.
. . 5
Whatis e.g—uadrllf';\teral. ) . ) T repeats Ps' descriptions more
(A quadrilateral is a plane shape which Hastraight sides.) clearly and precisely if
When do we call a quadrilateratrapezium? necessary.
(A quadrilateral is called a trapezium when it has at least 1 pair of Refer to relevant shape in
parallel sides.) diagram.
When do we call a trapeziunparallelogram? Ps come to BB to mark the
(A trapezium is called a parallelogram when it has 2 pairs of paralle| parallel', perpendicular f”‘”d
sides.) equal sides as appropriate.
When do we call a parallelogranrectangle?
(A parallelogram is called a rectangle when it has only right angles;
or when its adjacent sides are perpendicular to one another.)
T: We could also say that a parallelogramigdaangle if its angles are , )
equal. T reminds Ps if necessary
about the notation for showin

When do we call a parallelograntfiombus? equal sides. (1 'tick' for 1st set;
(We call a parallelogram a rhombus when its sides are equal.) 2 'ticks' for 2nd set, etc.
What is asquare? BB: | i |
(A square is a rectangle which has equal sides; or a square is a "
parallelogram which has equal sides and angles.) ]

! . Reasoning, agreement,
T:. We could also say that a square is@ular parallelogram. praising

28 min
6 Book 5, page 61

Q.2 Read: List the numbers of the quadrilaterals which belong in
each set.

Ask Ps to mark the parallel, perpendicular and equal sides on the
diagrams. Set a time limit Deal with one set at a time if Ps are At @ good pace

not very able.

Review with whole class. Ps come to BB to list the shapes and @dreement, praising

mark the relevant criteria. Class agrees/disagrees. Mistakes

discussed and corrected. Elicit the notation to show an empty setelevant.

Solution:

< ] [N L/l
So= 0 N\ =/

Whole class activity

Drawn on BB or use enlarge
copy master or OHP

o

Discussion, reasoning,
Ps name the shapes where

A: Trapezium
B, C, F, I. Parallelogram
D: Rhombus

Criteria for H and J are
impossible, so no match!

= {It has a pair of parallel sides}: 1, 2, 3,4,6,9

{Its opposite sides are equal in length} 1, 2, 6,9

{All its sides are equal in length}: 2, 9

{It has a pair of perpendicular sides}: 1, 3,9, 11

A
B
C = {lts opposite sides are parallel}: 1, 2, 6, 9
D
E
F

{It has a pair of parallel sides and its opposite sides are e
1,2,6,9

®

1,3,4,6

uaBgual but not parallel}

= {It has a pair of parallel sides but not all its sides are equaland a pair of perpendicular

H = {Allits sides are equal
but it has no pair of parallel

sides}: O (empty set)
I = {lts opposite sides are
equal and parallel}: 1, 2,6, 9

J = {Its opposite sides are

K = {It has a pair of parallel

sides}: 1, 3,9

35 min
© CIMT, University of Plymouth



BK5

Lesson Plars!

Activity
7

Deltoids

What do these quadrilaterals have in common? (e.g.They have 2 p
of adjacent sides equal.)

BB:

a)

D), A4 O

a a a a

Who remembers the mathematical name for such a shape? (deltoi
T tells it if no P remembers.

T. A quadrilateral which has 2 pairs of adjacent equal sides is calle
deltoid.

I will give you 2 minutes to draw an accurate deltoid in yBxirBks
using your rulers and compasses.

Is a rhombus a deltoid? (Yes, as it has 2 pairs of adjacent equal sid
but the pairs are also equal to each other.)

Is a square a deltoid? (Yes, as a square is also a rhombus.)

Notes

airdVhole class activity

Drawn on BB or use enlarge
copy master or OHP

1) BB: deltoid

4 a Reasoning, agreement,
praising

Individual work, monitored,
helped, corrected

es,

What else can you tell me about the deltoids in the diagram? (LH and Revise meaning of convex a

middle deltoids are convex and RH deltoid is concave.)

40 min

concave if necessary.

nd

Book 5, page 61, Q.3

Read: Decide whether the statements &mue or false.
Write a tick or a cross.

Give Ps a couple of minutes to read the the criteria by themselves f
and write ticks or crosses Rbs

Review with whole class. T reads statement and Ps put their hands
their heads if they think it is true and knock on the desk if they think
is false. T chooses Ps with different views to give example or count
example by drawing diagrams on BB. (Only one counter example i
needed to prove that it is false.) Mistakes corrected.

Solution:

a) Every rectangle is a trapezium. (M
b) Every trapezium is a rectangle. (3]
c) Every rhombus is a parallelogram. (M
d) Every parallelogram is a rhombus. (3]
e) A parallelogram can be a trapezium. (T) [In fact,all are!]
f) All parallelograms are trapeziums. (M

g) Not all parallelograms are trapeziums. (F)
h) A trapezium can be concave. (3]
i) A trapezium need not be a quadrilaterg]F)
J) There is no rhombus which is concave(T)
k) All rhombi are convex. (M)
I) Not every parallelogram is a rhombus. (T)

[negative of f)]
[example impossible]

[negative of d)]

Whole class activity
(or individual trial first, then

. StWhole class review)

0NOr Ps show T and F, or ticks
It and crosses, on slates or scr|
€l paper, or Ps choose the

® actions to be used.

Responses shown in unison.
At a good pace
In good humour!

Discussion, reasoning,
agreement, praising

Feedback for T

45 min
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R: Perimeter and area of rectangles
B kS C: Special quadrilaterals
E: Sets, definitions, logic statements
Activity
1 Special quadrilaterals
T has various quadrilaterals drawn (stuck) on BB. T asks Ps to con
to BB to select certain shapes and to say the criteria that they used
choose them. Class agrees/disagrees, or points out important
properties not mentioned.
e trapeziums: (quadrilaterals with at least 1 pair of parallel sides
e parallelograms (opposite sides parallel)
e rectangles (opposite sides equal and parallel and adjacent si
perpendicular)
e rhombi (equal sides and opposite sides parallel)
e deltoids (2 pairs of adjacent equal sides)
e squares (equal sides, opposite sides parallel and adjacent
sides perpendicular)
5 min
2 Sets
T draws one set in a Vlenn diagram on BB and gradually builds it up.
This is the set afectangles. BB:
Who can draw some shapes in it?
Ps come to BB. Class agrees/disagrees.
Extra praise for P who draws a square.
This is the set afhombi.
Who can draw some shapes in it? B Rectangleg
Where should the square go? Why
Ps rub out square and redraw in a
better position if necessary.
Where should we draw the set farallelograms? Ps come to BB or te
T how to draw it. Who can draw some shapes in it?
BB: e.g. Who can think of a true
statement about the
diagram? e.g.
e Every rectangle is a
parallelogram.
* Not every parallelogran
Y @ is a rhombus. etc.
T points to different areas in the diagram and asks Ps to describe th
type of shapes which belong there. e.g. areas indicated in diagram
1) Rectangles with different sides. Rectangles whiclmarsquares.
2) Parallelograms which ammt rectangles anaot rhombi.
Extension Could we extend the set diagram even further? (Yes, for trapezium

ne
to

Notes

Whole class activity
Drawn/stuck on BB
At a good pace

Reasoning, agreement,
praising

Extra praise if Ps give correc

jesdefinitions — but do not

expect it!

T repeats reasoning in a mor
concise, clearer way where
necessary.

t

Ps come to BB or dictate how T should draw it. etc.
BB: e.g.

(G
Fapedid QLT >
£ [Fanieigand ~J e

(Paraltogrard J
th e n g Rhombi
()

GGk

Sk
)

cJ/

D

e

5)

Whole class activity

(Or T has shapes stuck to sig
of BB and Ps stick them in th
correct set)

Only 2 or 3 shapes need be
drawn in each set.

Elicit that a square is also a
rectangleand a rhombus.

If necessary, T says the first
statement as a model for Ps
follow.

Class agrees/disagrees.

Extra praise for creativity!

Encourage the use pbt, and,
or. Praising, encourage only

Extra praise if Ps suggest
quadrilaterals as the next
wider set (then polygons, the
plane shapes) but there is n
need to draw them all!

)

i

15 min
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Activity Notes
3 Trapeziums Whole class activity
Study these 3 shapes. Whatdsnmon to them all? (They are all Drawn on BB or use enlarge
trapeziums, i.e. quadrilaterals with at least 1 pair of parallel sides.) copy master or OHP
BB: C C C
B
To\ b o\ o o\
0
a a a

What isdifferent about each one? Elicit that: Discussion, agreement,
(1) has two right angles. (2) has two equal sides.= () praising
(3) has all its sides of different lengths. (general trapezium)
What is theperimeter of each trapezium? Who can write a generalplan BB: P = a+b+c+d
for it? Ps come to BB or dictate to T. Class agrees/disagrees.
T: Sidea or sidec (i.e. the parallel sides) can be thought of apése of After agreement, T d“’?‘WS

. . . measuring arrow on diagram
the trapezium. Where would we measurehsight of the trapeziums? .

o ) . with BB ruler and labels h.
Agree that it is the shortest distance betwaemdc, i.e. the o _
perpendicular distance between them. Elicit thatin (D h = d
In your Ex. Bksdraw a rough sketch of the 3 types of trapezium, Individual work, monitored,
marking any parallel or equal sides and right angles and showing where helped, corrected
you would measure its height. Praising, encouragement onl
20 min
4 Parallelograms

What can you say about the quadrilateral ABCD? (lparallelogram,

i.e. its opposite sides are parallel) Ps come to BB to mark on diagran

Where should we measure tieight of the parallelogram? Elicit that
two height measurements are possible: the perpendicular distance
betweera andc or between landd.

If we think of sidea as the baseline, we can draw a perpendicular line
fromatoc. T demonstrates on BB by extending linemdb and using
a set square to draw a line perpendicular todinket's label it .

If we think of sideb as the baseline, we can draw a perpendicular line
frombtod. T demonstrates on BB by extending libesdd and using

a set square to draw a line perpendicular todineet's label ity . — |

What is special about these parallelograms? (LH parallelogram is a
rhombus, middle parallelogram isextangle and RH parallelogram is a
square) How could we measure their heights? Ps come to BB to sh
on diagrams, with T's help if ncessary. Class agrees/disagrees.

(] 7
a a h b
A | []
a B A a B A a B
R rhombus rectangle square

Elicit that in the:
rhombus: there only one heiglit, but it can be measured in 2 places.
rectangle:h, = b andh = a  square: only 1 heighth = a

How could we calculate the perimeter of each type of parallelogram?
Ps come to BB or dictate to T. Class agrees/disagrees.

25 min

—

DW

I

Whole class activity
Drawn on BB or SB or OHT

BB: D C C Ps:
d b allc
blld

A a B
P=a+b+c+d

T demonstrates and Ps could
copy inEx. Bks.

BB: D C C

Drawn on BB or SB or OHT

(or Ps could have small shap
on desks)

At a good pace

Discussion, reasoning,
agreement, praising

Elicit that:
P =P

parallelogram rectangle
=2x(a+bh) = 22+

rhombus rsquare

= 4x a = 4a

)

© CIMT, University of Plymouth
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Activity
5

Book 5, page 62
Q.1 Read: Write theumbers of the ti@eziums in the correct set.

Set a time limit of 1 minute. Review with whole class. Ps come
to BB to write the numbers, explaining reasoning. Class agree
disagrees. Mistakes discussed and corrected.

Solution:
4N

i
Trapezmm%

Parallelogramg

[E

Read: List in your exercise book the common properties of thege

trapeziums:
a) 2,3and5 b) 3,4,5and7 c¢) 3,56and7.

Deal with one set at a time. Ps come to BB to point to relevant

shapes and say what they have in common. Who agrees? WhD Cg#§iscussion reasoning

think of something else? etc.
Solution:
a) 2, 3,5: They have at least 2 right angles.

b) 3, 4, 5 and 7They have 2 pairs of parallel sides. (parallelograms)

c) 3,5,6and 7: They asgmmetrical. Elicit what symmetrical

means, then Ps come to BB to draw the lines of symmetry (or

mirror lines). Ps do the same on diagrani3bin

Is there &oncave trapezium among these shapes? (No) Who
can draw one on the BB? (Agree that it is impossible, as a

trapezium has at least 1 pair of opposite sides which are paralle¢
to one another, sl trapeziums areonvex.)

30 min

U7
~

Notes

Individual work, monitored,
helped

Drawn on BB or use enlarged
copy master or OHP

Agreement, self-correction,
praising

(Dashed lines are lines of
symmetry — see below)

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

At a good pace

agreement, praising

BB: symmetrical
(one half is the mirror image
of the other half)

Allow Ps to try it if they think
such a shape exists!

Agreement, praising

Book 5, page 62
Q.2 Read: Make a set diagram for these parallelograms. Write th

numbers of the parallelograms in the correct set.

Set a time limit of 2 minutes. Review at BB with whole class.
Ps come to BB to draw sets, label them and and write the
numbers in the correct places. Class agrees/disagrees.
Mistakes discussed and corrected.

Solution:
2 5

[ [2]
N[

Square

4

Individual work, monitored,
helped, corrected

Drawn on BB or use enlarge
copy master or OHP

Reasoning, agreement, self-
correction, praising

Feedback for T
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Lesson Plars2

Activity
6

(Continued)

Read: List in your exercise book the common properties of these

trapeziums:
a) 1,4and6 b) 3,4and7 <c¢) 1,3,4,6and?7.

Deal with one part at a time. Ps come to BB to point to relevant

shapes and say what they have in common. Class agrees/disagreddSCussion, reasoning,

Solution:
a) 1,4 nd 6: They have equal sides. (i.e. rhombi)

b) 3,4 and 7: They have 4 right (equal) angles; their adjacent
sides are perpendicular to one another. (i.e. rectangles)

c) 1,3,4,6and7: Parallelograms which have equal sides
which have equal angles. (i.e. rhombusgectangle)

35 min

Extension

Notes

Whole class activity

(or individual trial first if Ps
wish)

At a good pace

agreement, praising

Extension
Draw lines of symmetry

where relevant [Only 2 and 5
are not symmetrical.]

Missing words

Copy and complete these sentences in FauBks so that they are true
and make sense. Set a time limit.

[Ps finished quickly write their own sentences about quadrilaterals andl
underline words they want the class to guess.]

Review with whole class. T chooses Ps to read the whole sentence,
stressing their own words. Who did the same? Who wrote something

else? etc. Deal with all cases. Class decides which words are not valid.

Mistakes corrected.

BB:
a ..... parallelogram is a trapezium. e.g. (Every)
b) Atrapezium ..... 4 equal sides. e.g. (canhave

c) A parallelogram which has 4 equal sides is called a

d) Arhombus which has equal angles is called a (square

Ps who wrote their own sentences come to front of class to read them

aloud, saying 'something’ instead of their underlined words. Class has to Agreement, praising

think of words which make the sentence true.
40 min

)

(rhombus) a) and b)

Individual work, monitored
Written BB or SB or OHT

Make sure that Ps realise th
the sets of 5 dots agllipses
and show only that somethin
is missing; they daot stand
for single 5-letter words!

Agreement, self-correction,
praising
Accept any suitable words in

In good humour!

Extra praise for creativity!
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Activity
8

Extension

Book 5, page 62
Q.3 Read: a) Label the sides with letters, using the same letter for

equal sides.

b) Below each shape, write a plan for its perimeter.

c) Measure the sides, then calculate the perimeters in
your exercise book.

First revise the usual practice for labelling sides of quadrilateral
(Start with aon the bottom and move in a clockwise direction
around the shape.) Set a time limit or deal with one part at a tir

Review with whole class. Ps come to BB or dictate to T, explai
reasoning. Class agrees/disagrees. Mistakes discussed/corre

Solution:
c b a
i) ii) iii)
a a a
P=a+b+c+d P=a+a+c+d P=2x@+h)
=21+14+9+12 = 15+15+6+12 = 2x (25+12)
= 56 (mm) = 48 (mm) = 2x 37 = 74 (mm)
a c a
iv) V) Vi)
a a a
P =2x@+h) P=a+2xb+c P =2x@+b)
=2x (16 +12) =28+2x 15+9 = 2x (30+12)

2x 28 = 56 (mm) =28+30+9 = 67(mm) = 2x 42 = 84 (mm)

Where would you measure their heights? Ps draw measurin
lines and label therh.

S. Accept other letters too, of

ne.of equation.

NiNReasoning, agreement, self-
Cte@orrection, praising

45 min

Notes

Individual work, monitored,
helped

Drawn on BB or use enlargec
copy master or OHP

course, and any correct form

Accept small variations in
lengths. Ps with wildly
inaccurate lengths measure
the sides again.

(Can be completed for
homework if necessary.)

What name can we give to all
the shapes? (trapeziums)

Whole class activity or extra
individual work for quicker Ps.

)
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R: Trapeziums

C: Perpendicular/parallel lines. Reading axonometric diagrams

Lesson Plan

63

E: Drawing axonometric diagrams of solids. lllustrating 3 views
Activity Notes
1 Parallel and perpendicular lines Ps have rulers and set squargs.
1. InyourEx. Bksdraw a straight line and labekit Individual drawing, closely
2. Construct a line which igerpendicular to lina and label it b monitored, helped, corrected
(T demonstrates on BB using BB ruler and set square if necessary.)BB: e.g. p d
3. Construct a line which garallel to linea and label it c. -
What is the position of link in relation to linec? (b | c) Agr.efament, - a
4. Draw a lined so that a rectangle is formed. praising ¢
Wat can you say aboutlim® (d|| b d | a d | c) Feedback for T
5 min
2 Book 5, page 63
Q.1 Read: The diagram shows part of a map. Individual work, monitored,
Who can explain what the scale means? Ask several Ps what helllped_ ,
they think. Elicit that the distance on the diagram compared | Nitial discussion on scale anf
with the real-life distance is in thatio of 1 to 50 000. how to measure distances.
If we use 1 mm as the unit of measure in the diagram, what | nvolve several Ps.
length would it represent in real life? (50 000 mm) BB:
Let's write the scale another way. Ps dictate what T should writeScale: 1 mm - 50 000 mm
Now let's measure the distances asked for. Where should we or 1mm- 50m
measure? (In a straight line between the 2 closest points, or (as 1000 mm = 1 m)
the perpendicular distance between a point and a line) .
X ) ) Necessary calculations can bhe
Deal with one part at a time. Ps read the question, measure t0 yone inEx. Bks
the nearest mm, write lengthbs, then calculate the distance
in real life. Discussion, reasoning,
Review with whole class. Ps dictate measures, explaining agrggment, self-correction,
reasoning. Class agrees/disagrees. Mistakes corrected. praising
Solution: Accept slight variations in
How far away is: measures but wildly inaccurj]te
lengths should be done again.
a) the waterfall from the statue:
i) on the map: 15 mm BB:
Ly e _ statue
ii) inreal life: 15x 50 m =750 m o A
b) the waterfall from the road o
i) on the map: 12 mm 12 mm road
ii) in real life: 12 x 50 m =600m Scale:1: 50 00
c) the statue from the forest:
i) onthe map: 16 mm e.q.
ii) in real life: 16 x 50 m =800 m StoR' 16 mm- 800 m
Extension Ps think of other questions too, e.g. the distance of the statu¢ Fto R: 8 mm - 400 m

(forest) from the road, the waterfall from the forest, etc.

10 min

WtoF: 34 mm - 1700 m
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Lesson Plars3

Activity
3

Plane shapes

In your Ex. Bks draw freehand sketches of the shapes | describe an
mark the important information on your diagram.

Can you tell me anything else about the shape you have drawn?
a) atriangle with 2 equal sides & (isosceles
b) aright-angled trapezium with all its sides equ (square)
¢) aright-angled parallelogram with unequal sidg;’:lr (rectang
d) atrapezium which has exactly two right anglﬂ

Ps can describe some shapes too if there is time.

15 min

Notes

Individual drawing but class
d kept together on the tasks,
monitored, helped

T advises Ps to imagine it in

their heads first, then draw th
) :

rough shape. There is no ne

for rulers or measuring!

€) Discussion, agreement self-
correction, praising

Solids
T has various solids on desk in front of class (or drawn on BB)
a) How could we group these solids. Ps suggest various ways .

(% />O8N O

e.g. only plane faces, both plane and curved faces, only curved

b) Here are the frames of some of the solids. Which frames match
which solids? Ps come to front of class to match them up (or dr

joining lines if using copy master). Class agrees/disagrees.

T holds up one solid at a time and Ps say what they know about

<)

(e.g. name; number of faces, edges, vertices; parallel/perpendicul

faces and edges; symmetry; equal edges (faces), convex, etc.

20 min

Whole class activity

Use real models and frames
possible, otherwise draw

(stick) on BB or use enlarged
copy master or OHP and Ps

join up the matching shapes.
faces

Lw At a good pace
Agreement, praising
T notes Ps having difficulty.

it. . .

T gives prompts if necessary|
ular, " . .

Praising, encouragement onl

if

Different views 1

T has a large square of paper and an object tor demonstration. Ps
smaller squares and objects. (e.g. wooden house, car, animal, etc.)

T explains how to fold the square into quarters, unfold, cut (or tear)
along a fold line to the centre and fold one quarter below the other,
in diagram, to make a 3-plane screen for recording different views.

T demonstrates how to draw around the object's base to obtain the
view, hold the object agains the back square and draw around it to ¢
the front view, and similarly against the side square fda view

€.g. front side

A
Il

top

top |

side

front

When you have drawn the 3 views, unfold your sheet. Find parallel

and perpendicular lines in your drawings and note where they are in

the original object. (parallel/perpendicular edges or faces)
T chooses 2 or 3 Ps to explain their findings to class.

haygdividual folding and drawin
but T demonstrates and keef
class ogether at each step

as (Ps might remember a simila
task inYear 4)

btais hould draw in pencil, so
that mistakes can be rubbed
out easily

T monitors, helps, corrects,
praises

[To Ts:

This device is known as a
3—plane (Monge) projection.]

Whole class review

Reasoning, agreement,
praising only

topUse simple objects or models.

L

25 min
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Ps make other 3—D screens and use them to draw front, side and top .
views of other objects or geometric solids. [e.g. sphere (ball or markle)€VIEW.
cylinder, pencil, cuboid, egg, cone, pyramid, various prisms, etc.]

(T could have a selection laid out at various points in the classroom
T chooses some Ps to draw their 3 views on the BB and Ps have tg g

Activity
6 Different views 2
what the real object is.
7 Book 5, page 63
and from above. Calculate its volume,
Deal with one part at a time, or set a time limit.
Who agrees? Who drew something different? etc.
Pbs for Ps to draw another grid.)
Extension What is the surface area of each solid?

Q.2 Read: Each solid was cut from a cube with edges 3 units lon

)

Notes

Individual work, monitored,
helped, then whole class

Ps choose objects from the

collections or use objects of
utehseslr own. N

In good humour! Praising

30 min

Draw how you would see it from the front, from the sid

Review with whole class. Ps come to BB to draw their views

If disagreement, confirm on a large model. Mistakes correcte

In b), Ps might point out that the LH and RH side views are
different, so 2 side views should be given. (There is room in

Solution:

a) Front view Side view  Top view

Volume = 3x 3 x 3—-2x%x 3 = 27 -6 =21 (unit cubes)

Area = 2x 9 + 2x 7 + 2x (5% 3)
(sides)  (front/back) (top/bottom)
= 18 + 14 + 30 B2 (unit squares)

b) Front view Side view Side view Top view

or

(LHS)
Volume = 5x 3 = 15 (unit cubes) (5 columns of 3 cubes
Area = 2x5 + 2x9 + 2x9
(top/bottom) (sides) (front/back)
= 10+ 18 + 18 46 (unit squares)

(RHS)

[

38 min

d.

Individual work, monitored,
helped, corrected

Drawn on BB or use enlarge
copy master or OHP

T could have large models o
both solids already prepared.
Differentiation by time limit
and extra task

Reasoning, agreement, self-
correction, praising

Ps point out parallel and
perpendicular lines, faces an
edges.

What name can we give to
both solids? golyhedrons)

(i.e. a solid with many plane
faces)
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Lesson Plars3

Activity
8

Extension

Book 5, page 63
Q.3 Read: Draw a copy of each solid on the grid. Name the solid

and count how many vertices, edges and faces it has.
Deal with one shape at a time or set a time limit.

Review with whole class. Ps come to BB or dictate to T. Cla
agrees/disagrees. Confirm on models if there is disagreeme
Mistakes discussed and corrected.

Solution:
a Name: Cuboid

v=[8] e=[12 f=[g
b) Name: Cube

v=[g] e=[12 f=[¢]

¢ Name: Cuboid

% : e : f= E
4 ’/\ Name: Pyramld

v=[5] e=[8] f=

Let's draw 3 views of the pyramid. Ps come to BB. Class
agrees/ disgrees.

[Extra praise if a P points out that, e.g. in b), the cube's base
should be 4 unit squares but in the diagram it is shown as co
2 unit squares. Discuss the need to shorten depth when
representing 3-D shapes in 2 dimensions, otherwise the diag
would not look like a cube. (T could redraw the cube with a k
of 4 unit squares to show how wrong it looks.)]

SS

vering

ranfTo Ts:
ase&such diagrams are known as

45 min

Notes

Individual work, monitored,
helped, (corrected)

Drawn on BB or use enlarged
copy master or OHP

If possible, T has already
prepared models of the solid

Reasoning, agreement, self-
correction, praising

o

What do you notice about the
results?

(All the cuboids, whatever the
size or shape, have the same
number of vertices, edges and
faces.)

=

Which faces (edges) are
parallel (perpendicular)?

Ps come to BB to show them
on diagram.

BB:  front side

AN
X

top

axonometric diagrams.]
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R: Revision
C: Practice: trapeziums, triangles; parallel, perpendicular
E: Sets of points

Lesson Plan

64

4

Notes

Whole class activity

Drawn on BB or use enlarge
copy master or OHP

Discussion, reasoning,
agreement, paising

Ps could draw other triangles
in each set.

(Shown by dotted lines in the
diagram)

NO Discussion, agreement,
t atpraising

)

Activity
1 Sets of triangles
What could the labels of each set mean? Ask several Ps what they
think and why. Ps come to BB to explain.
BB: A] e.g.
D > k A = {Triangles}
8] B = {Isosceles triangles]}
E & = [ [
@ C = {Equilateral triangle
(D) (B) (F)
Could we have grouped the triangles in another way?
(D = {acute-angled triangles}, E = {right-angled triangles},
F = {obtuse-angled triangles})
Where would we put a triangle which has parallel sides? (There is
such triangle!) Agree that each pair of sides in a triangle must mee
a point, so thegannot be parallel.
5 min
2 Polygons

How could we put the polygons into two groups? T asks several P$
€S Drawn or stuck on BB or use

what they think. Ps come to BB to explain reasoning (moving shap
into appropriate groups if stuck on BB). Class agrees/disagrees.

BB:

e.g. Triangles or quadrilaterals
Equal sides or No equal sides
Parallel sides or No parallel sides
Perpendicular sides or No perpendicular sides
Symmetrical or Not symmetrical (asymmetrica

How could we put the quadrilaterals into groups?
Trapeziums: 1,4,5,6,7 (atleast1 pRifioés)
Parallelograms: 1, 4,5, 6 (2 pairg|dines)

e.g. by name:

D

Rectangles: 1, 4 Rhombi: 1,5
Square: 1  Deltoids: 1, 3,5
10 min

Whole class activity

enlarged copy master or OH

Involve several Ps.

Reasoning, agreement,
praising

If symmetry is suggested, Ps
come to BB to draw the lines
of symmetry.

T gives hint if necessary.
Elicit the properties of each.

Extension

Ps draw a set diagram in
Ex. Bks.
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Activity Notes
3 Solids Whole class activity
T has diagrams drawn on BB and models of solids on desk. Drawn on BB or use enlarged
BB: Vv copy master or OHP
. ’ S ‘ a If models are not possible, usg
i1 h 4 RN frames instead.
: b a I ’ a
a 4 a a
a a a
cuboid pyramid triangular-based square-based cube
prism cuboid o
_ . | Agreement, praising
T. holds up one quel at atime and Ps say its name and show which T helps with vocabulary wherg
diagram matches it. They also say the main properties that they know‘necessary
T reminds Ps about the name of solid 3 if Ps have forgotten it and _
explains what g@rism is. (A prism is a polyhedron which has at leas{ 2 BB: polyhedron
faces which are equal and parallel.) Which of the other solids are (solid with many plane faces )
prisms? (1, 4, 5) prism
How could we group them? Ps suggest ways. e.g. (polyhedron with at least two
Cuboids: 1, 4,5 Square-based : 2, 4,5 faces equal and parallel)
Prisms: 1,3,4,5 Pyramid: 2
Who can think of other questions to ask about the solids? (e.g. numbeExtra praise for creativity!
of faces, edges, vertices; type of faces; finding parallel/perpendicular (cunoids: 8 vertices, 6 faces
edges or faces; etc.) 12 edges)
T elicits or points out that in a cuboid:
e any two adjacent edges are perpendicular - Demonstrate on large cube.
e at any vertex, any two of the three edges are perpendicular.
15 min
4 Book 5, page 64 Individual work, monitored

Q.1 Read: Draw lines throgh the two parallelines to make
different trapeziums.

Make one of the shapes a special trapezium.

Set a time limit. Ask Ps to write the name of any special
trapezium inside the shape if they know it.

Review with whole class. T has a sample already prepared t
show to class and elicits the name of each special trapezium

BB:
rectangl% trapezium rhombL%apeziuNaralIelogrQ\trapezm?/

(right-angled) (general) (equal legs)

squarg

Who drew all these trapeziums? Let's give them a clap! T as
one or two Ps which types they did not draw.

Who can say a true statement about trapeziums? T gives firs
one as an example if Ps cannot think of any. (e.g. Every squa
is a rectangle. Not all trapeziums are rectangles. etc.)

(helped)

Ps should use rulers.

0 Or Ps finished first show thei
€.@rapeziums on BB and Ps po
out the types that they have
missed.

Agreement, praising
5ks

st At speed. T chooses Ps at
'€ random. Class points out
incorrect statements. Praisin

D

[
nt

20 min
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Activity Notes
5 Book 5, page 64 Individual work, monitored,
Q.2 Read: Draw the set of @ints on the samglane which ag 2 cm helped with use of compasse
from: a) thisray b) this lie segment.
) ) ) Or encourage more able Ps {
T advises Pg to'measure Wll:h a rulgr at different pl'aces and try to visualise the shape in
mark lots of individual dots first until they have an idea of the|  1air heads first.
shape to draw. Then they use ruler and compasses to draw the
lines accurately. Set a time limit. _ . _
Review with whole class. Ps come to BB to draw the lines Discussion, reﬁsonlng, .
using BB instruments, or tell T what to draw. Class agrees/ agrggment, seli-correction,
disagrees. Mistakes discussed and corrected. praising _
Solution: (reduced to scale) (Or T has diagrams already
prepared and uncovers each
a) b) part as Ps describe it.)
-
2cm 2cm
| | 2cm
a T
b
2cm 2cm
2cm 2cm
A 4 A
Extension Imagine the set of points in space. What shapes would they forri®ain, ask Ps to imagine it in
a) circular tube with radius 2 cm, joined to the surface of a th'elr he{f‘ds'
semi-sphere with radius 2 cm at one end and stretching to ~ Discussion, agreement,
infinity at the other. praising
b) a'capsule' shape, i.e. as a) but the surface of a semi-sphere ltpossible, T has real modelg
each end. prepared to show to class.
26 min
6 Sets of points Whole cl fivitv. but
. . . ole class activity, bu
Draw a 5 cm square in the middle of a page in ¥ourBks. T draws individual drawing irEx. Bks
a larger version on BB. BE:
Now let's draw the set of points in the same plane which are 2 cm '
away from the square. ="
First Ps measure lots of dots 2 cm away from different sides of the
square to get an idea of the shape of the set of points. 2cm
If Ps suggest drawing a larger square around the smaller one, do so but sem
then elicit/point out that the corner points are more than 2 cm from the
original square. What should we do? (Draw straight lines equal and 5cm
parallel to each side, then use compasses to draw arcs with radius 2 cm
and centres at each corner point to join up. the straight Ilnes..) Discussion, demonstration,
T (P) works on BB anq Ps vvprk iEx Bks Elicit that each arc is agreement, praising
1 quarter of a circle with radius 2 cm.
Are any other points possible? (No, as we are thinking of the square
as being the points on its perimeter and all the points inside it) BB:
Extension If I asked you to draw the set of points which are 2 cm from the N
perimeter of the 5 cm square, are any other points possible?
2cm
(Pointsinside the 5 cm square) T shows a diagram already prepared. 2em 2em
Do you think that this is correct? Some Ps might think that the inner 5em
square should have curved corners too but T shows thsitdlntest

distance of any point on the perimeter of the inner square is 2 cm
away from the 5 cm perimeter. P measure and mark dots to confirn

33 min
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Activity
7

PbY4a, pag#4
Read: a) Can this net be folded to make a cube?
b) Complete each net so that it can be folded to make|a

Q.3

Set a time limit. If possible, Ps have large grids and scissors
desks so that they can check their drawings by cutting and fg

Review at BB with whole class.
Stand up if you think the net in a) makes a cube! (Challenge

a)

b)

solid.

Ps who stand to fold the net — they will have to agree that
can't be done!)

A, come and show us your nes. holds up net and complete
the drawing on BB. Who drew the same? Who drew a
different net? Ps confirm that their nets are correct by folg

Solution: e.qg.
N[

(pyramid)

or <]§%

etc.

r ii)

it

S

on . .
IdirPrepared and various solids ¢n

1ingl?eal with all cases.

Notes

Individual work, monitored

(or whole class activity if Ps
cannot make their own nets)

T has large nets already

sk.
Drawn on BB or SB or OHT

BB: j

Demonstration, agreement,
self-correction, praising

Which of these solids do the
nets represent? Ps choose
from those on T's desk.

What can you say about them?
(name, number of vertices,
faces, edges etc.)

Extension

Book 5, page 64

Q4 a)

b)

<)

38 min

Read: A thick black line has been drawn on the surface of
transparent glass cube. Draw the 3 views of the lin

First elicit meaning of transparent. T could have a glass @
plastic cube to show to class. Imagine that you are lookin
the cube from the front, side and top. Draw what you see

Set a time limit. Review with whole class. Ps come to BB
to draw the different views. Class agrees/disagrees. If
possible, T confirms by showing a prepared model.
Mistakes corrected.

Solution:
e.g.

Front view Side view  Top view

,,,,,,,,,,

Read:Draw a line on the surface of the glass cube to
match the 3 views shown below.

Set a time limit. Review with whole class. Ps come to BB

to draw lines on diagram. Who agrees? Who drew the

lines in another position? T confirms on pre-prepared cub

(or Ps demonstrate solution by drawing lines on large cub

in front of class.) Mistakes corrected.

Solution: :
e.g. :

Front view Side view Top view

Who can draw the line on this cube? (Very difficult!)
e.g.

Front view Side view Top view

(RH
side
view)

a
e.

r

)

g afopPY master or OHP

Individual work, monitored,
helped, corrected

Drawn on BB or use enlarged

If possible, Ps have plastic
cubes for trials.

Discussion, agreement, self-
correction, praising

(Side view from RHS)

Or b) done as a whole class
activity

Encourage Ps to visualise the
cube in their heads and

imagine how it would look
from the 3 directions.

Extra praise for Ps who drew
correct line without needing
to use a model

(Side view from RHS)

Whole class activity

(or extra optional task as
individual work for the more
able Ps)

Ps draw cube/views iBx. Bks

45 min
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