Varied Fluency, Reasoning
and Problem solving —
How mastery in Maths allows
us to investigate with numbers

January 2020




Maths teaching and learning has changed
such a lot since we were at school!!

Methods have changed, as have the
expectations of what children will learn, and
there’s a whole new range of mathematical
vocabulary to get used to too...such as part
whole model, bar modelling, partitioning,
the grid method, the bus stop

method, BODMAS and chunking. The
Important thing is that there’s consistency
between home and school to maximise

—  understanding.

There’s a good glossary on the Maths page of
our website.



https://roundwoodprimary.herts.sch.uk/mathematics/

Nowadays it is about progressive learning

Back in the day: We often worked from textbooks, moving from lesson
to lesson in order with little regard for how well we'd grasped a concept.

Now: ‘There’s a very clear progression in maths teaching, with a careful
build-up across the years, starting with the simplest methods and moving
on to more complex operations like long division or calculating fractions.

For example, in Reception and Year 1, children use number lines and
objects to represent numbers.

In Year 2, they begin to use empty number lines, and get to grips
with counting on and counting back in Years 3 and 4.

Once they’ve mastered these skills, they can begin to use more formal
written procedures across KS2.

Progressive Learning




Maths Mastery is being rolled out across primary schools.

It focuses on fluency, reasoning and problem-solving.The
idea is that we develop children’s core understanding first,
then build in opportunities for investigation once they've
mastered the basics.

Children use objects and pictures (such as bricks then as
dots on a page) to represent the numbers they're
manipulating, and then once they’re secure in their
knowledge, the props can be removed.

This i1s known as the concrete-pictorial-abstract approach.

-::; y Why do we wdd "



This is fundamental
to EYFS and KS1
teaching but
actually goes
through the whole
school now to help
embed concepts.
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Tl,mes Tables@  Times tables

Back in the day: We learnt times tables by
rote until we were able to recite them by
heart.

 Now: Teaching times tables by rote is still a
valid approach, but it's also vital that children
2 x 10 = 120 also learn individual number facts as well.’

« This means they need to learn times tables
out of sequence, so they can — for example —
solve 7x5 without having to recite the five
times table from the beginning.

 They're also encouraged to use their existing
knowledge of number facts to identify further
facts.

=\ « For example, if they know 10x, then can find
| 5x by halving it.

= « You can drop in opportunities to practise this
—= at home by asking them to solve quick-fire
=3 times table facts whilst cooking dinner or
shopping.
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What are Number facts?

Children are expected to
memorise a number of different
number facts in primary school,
Including number bonds to 20
(+and-) and the multiplication
and division facts for tables up to
the twelve times tables.



In Year 1 children learn and use the addition
and subtraction facts to 10 and move
onto number bonds to 20.

It is not enough that they can just ‘say’ the
numbers to 20... do they understand what
that number means?

This means they will become familiar with
and practise all the different combinations of
adding and subtracting numbers to a total of
10 and 20.

For example,2+8=10, 10-6=4
1/7-5=12, 5+3=8, 20-9=11

part part part

5 2 2 whole B :‘.
000 \"*.,/ \
7 3 , % <

whole



* In Year 2 children consolidate their knowledge of
number facts to 20 and develop fluency when
recalling the facts (learn them off by heart) There
are games on the computer to help keep this
fun.

 Children also learn to use the number bonds to
20 to derive related facts up to 100;

* For example, if they know that
2 +3 = 5 then they can understand that

N W %g@
20 + 30 = 50.
B o The C P A approach is reinforced
P here... seeing the resources, using

jottings as representations of the
— numbers AND then the written sums.




Also, multiplication and related division facts
for the 2, 5 and 10 times tables are learned In
Year 2.

For example, for the 2x table:

X means lots of -+ means shared between

1x2=2 and 2+2=1

2X2=4 and 4+2=2

3X2=6 and 6+2=3

A4x2=8 and 8+2=4 e XD
able is the

5x2=10 and 10+-2=5 easiest

ox2=12 and 12+2=6 Then the

7x2=14 and 14+2=7 ChX.5S

ildren
8x2=16 and 16+2=8 usually find

Ox2=18 and 18+2=20 the x2 table

10x2=20 and 20+2=10 hthe
ardest.

11x2=22 and 22+2=11

12x2=24 and 24+2=12



* Year 3
In Y3 children
learn multiplication and related
division facts for the 3, 4 and 8
times tables. Children will also be
taught the connection between
the 2, 4 and 8 times tables
through doubling and halving (so
f2x3=6then4x3=12).

~ \Ns

doubled doubled



e Year 4

In Year 4 children learn multiplication and
related division facts for the 6, 7, 9, 11 and
12 times tables so that they know them all.
From this year, there is a multiplication tables
check test at the end of Year 4.
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4 We are )
practising
at school

but you
can too
using the
link on the
website.

Maths
frame


https://roundwoodprimary.herts.sch.uk/mathematics/

i Yy |
9 times table trick
Hold both hands up in front of you. Whatever you're
multiplying by (for example 9), hold down that that finger.
The fingers to the left of the bent finger are the tens (in
this case 80), and the fingers to the right the ones (in this
case 1) 9 x 9 =81.

All times tables
Make up rhymes and mnemonics, for example: Eight
times eight fell on the floor, pick it up it's sixty four.




Year 5 and Year 6

In the last two years of KS2 children practise
and improve their mental recall of
multiplication and division facts up to 12 x 12.
They will also use and apply these facts In
more complex calculations.

6 x4 = 24
60 x40 = 2400
O06x4 = 24

% 0.6x04 = 0.24



Mental Math

Mental maths

Back in the day: We were expected to have a
sound grasp of the four operations (add,
subtract, multiply and divide) and be able to work
out calculations in our head as well as on paper.

Now: A firm knowledge of number bonds and
multiplication and division facts are essential,
especially as calculators are no longer allowed
In Year 6 SATs. We do still use calculators in
class to check answers, and teach how to use
them, but there’s no calculator paper in KS2
maths SATSs.

We start with physical props in the classroom so
children can visualise the numbers they're
working with, and this helps embed the
knowledge so they can then solve problems
mentally, even in UKS2.

The key is ...



Use what you know to help with what you don’t:

Teachers tell children this from Year 1 onwards, but it’s really
Important to remember it, even when doing maths at secondary
school (and beyond). When working with numbers there are often
patterns to be found which can really help you to work out
calculations.

For example: 2.30 + 5.70 Note the number bond to 10 in the
decimals, so that makes 1  Add 1 to the two whole numbers:
2+5+1=8

Checking answers — does that look right?

When you've completed a calculation, take a moment to look at it
and the answer. Ask, does that look right?

For example, you can help to check answers by getting into the
habit of doing rough calculations prior to completing the answer
and seeing if they are approximately right or by using the inverse
operation (so addition to check subtraction and vice versa and
multiplication to check division).



Technology

Back in the day: Calculators were about
as sophisticated as it got in terms of
technology in my school's maths
classroom.

Now: There’'s an endless supply of
technological resources to help children
master maths.

Teachers routinely demonstrate concepts
using the interactive whiteboard, and many
schools use websites and apps to set
homework that will help children develop
their maths skills, like our My Maths.

There are also lots of great interactive
resources that you can use at home; never
underestimate the value of an online game
to practise fluency. The children are
always surprised by the number of
guestions we cover in a lesson when
playing games!


https://www.sheppardsoftware.com/mathgames/placevalue/FSCompareNumbers.htm

The value of playing games in Maths

People of all ages love to play games that are fun and motivating.

Games give students opportunities to explore fundamental number concepts, and
can also encourage students to explore number combinations, place value,
patterns, and other important mathematical concepts. Further, they afford
opportunities for students to deepen their mathematical understanding and
reasoning. Children should be provided with repeated opportunities to play games,
to let the mathematical ideas emerge as students notice new patterns,
relationships, and strategies. Games are an important tool for learning mathematics:

« Playing games encourages strategic mathematical thinking as students find
different strategies for solving problems and deepen their understanding of
numbers.

 When played repeatedly, games support students’ development of
computational fluency.

« Games present opportunities for practice, often without the need for others to
provide the problems.

« Games have the potential to allow students to develop familiarity with the
number system and with “benchmark numbers” (such as 10s, 100s, and 1000s) and
¥ engage in computation practice, building a deeper understanding of operations.
« Games support a school-to-home connection. Parents can learn about their
children’s mathematical thinking by playing games with them at home.




So let’'s get back to those 4
areas of Maths...

*Varied Fluency,
*Reasoning,

*Problem solving and
*Investigation

Fluency of
facts,

concepts, _
procedures Mathematical
and Reasoning

mathematical
language



What is fluency in maths?

Mathematical fluency is a fairly broad
concept. The basics — as defined by the
National Curriculum — involve knowing key
mathematical number facts and being
able to recall them quickly and accurately.

But true fluency in maths (at least up to
Key Stage 2) means being able to apply
the same skill to multiple contexts, and
being able to choose the most appropriate
method for a particular task.

Fluency in maths lessons means we teach
the content using a range of
representations, to ensure that all pupils
understand and have sufficient time to
practise what is taught.



4 N

KS1 varied fluency




Add Three 1-Digit Numbers 6

Add each set of three numbers, putting a ring around
the number bonds to 10 to speed up your working.

Add Three 1-Digit Numbers

True or false?

A
3+7+6=17

5+4+5=14

9+3+2®12
1+8+2®15

6+8+5®5+5+7

8+5+@8+1+2
6+4+7®3+4+5




Place Value Place Value

W GES N DES 2, 4, 6, ().
*." 10+ 5 =15 What are the next 3

numbers in this
How many leaves are there? sequence?

. RBeveal answer
Revea ! « nswer

° Place Value

Reveal answer Reveo | inswer

Which number is theNse



To be able to represent numbers up to 100

Match the representation to the correct number...

O
O
O

Y

two tens and
three ones




To be able to represent numbers up to 100
Activity 2

Match the representation to the correct number...

four tens
and four
ones




To be able to represent numbers up to 100

Talking Time:

Show the number 16 on the number lines...




To be able to represent numbers up to 100

Activity 1.
Looking at the length of the bead string below, complete the sentences below...
2]

There aretens and ones. The total is

Il Looking at-he length of the bead string below, complete the sentences below...

There are tens and ones. The total is




Numeral Words PV grid Diennes
Partitioning PV counters |Bead string,j Part whole

 _

B

£




Numeral

143

Partitioning

+ +

Words

PV grid

Hundreds

Tens

Ones

PV counters

Bead string. /

10

"

Diennes'//

Part whole
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bd

&a. Use partitioning to efficiently multiply
34 x 8.

I = & =

m = & =

I = & =

4 x 8 =
So, 4 x 8 =
W

&b. Use partitioning to efficiently multiply

I x7,
10 =x 7 =
10 =x 7 =
10 =x 7 =
g X 7 =
S0, 37 x 7 =
i

7a. Match the mulliplication to the
efficient calculation and work out the
answer.

7b. Match the multiplication to the
efficient calculation and work out the
QANswWer.

a. 2l x & [ A x?-2x9 |ﬂ.3lxﬂ L Wxb&-3Ixb
b. 29 x 4 [ Wx4-1x4 [b 27 x b [ 50x7-1x7
c.38x9 [ 0xb+1xb [.: 49x7 [ W0xB+1x8

e

]
]
]

Bar Charts

i
! l““\!\
\

Fruit

Number of Children

Orange

(X X

Apple

Pear

X

Lemon

g

1 piece of fruit = 10 children

40
35
30
25
20
15
10

5

0

4a. Uze the information to complete the pictogram and the bar chart.

Orange Apple

Pear

Lemon




To be able to calculate the perimeter of a rectilinear shape

Starter:
Thinking about perimeters, which one doesn't belong? 2cm

7 cm

10 cm




To be able to calculate the perimeter of a rectilinear shape

Talking Time:
Find the perimeter for the shape below.

5> cm




Recognisc Right Angles in Shapes m g

Look at this picture.

How many
right angles
can you spot
in it?

t : \ twinkicom




Recognise Right Angles in Shapes m g

Three children have drawn a shape each.
Can you match the child to their shape from their descriptions?

My shape has half the number of
right angles that Joseph's has.

My shape has as least double the
number of right angles that
Joseph's shape has.

My shape has the same number
of right angles as a square.

i o f ekl o os
[ | 1




Answer these questiens in your maths books, Use the short bus-

Ha — stop metheod,
W many Ti ) _
does # go into 57 57 +3:=19
It gu::dmhiﬂ GRCE erw e
7 does ? go inte 277
remainder of 2, < 90
1 9 It goes inte 27
none times and has
3 5 27’4,;_':_,’———1 no remasnder,

Challenging More challenging E;Efgf:’;r
8 12+3= 3h+H= 66 =6 =
44 - 4 - 27+ 3= 84+ 4=
34:2:= | 65+5= 48 -6 =
28:2= 48+ 2= 987 =
33:3= | 36+6= 87:3=
E5=5= B4 =3 = O + 4 =
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Eeflection

Reflection

1a. are the reflected images comect or
incomect?

1b. are the reflected imoges comect or
incommect?

A

¢

NEEESEE,

3aq. Reflect the points in the mimor line.
write the coordinates of the reflected

poinis.

., -
&y

e Y

c

o = K W k&

3b. kReflect the points in the mimoer ine.
wirite the coordinates of the reflected
points.

=
i
L]

L

44a. Tick the image showing the comect
reflection.

A, B. I
|
|
|
1

! 1

7

4b. Tick the image showing the comect
reflection.
A B.




1) Solve the following calculations by remembering the rules of BODMAS/BIDMAS:

a) Sg+g-3=

3 &
d) 2ig+1g*3=

1 2
b) 43+3+3=

c) K+Ee2=

1 2
f) 3e-3=4=




1) a) Place the following fractions on the

number line.

0 1
1| 12| 5 | 0 |6
8 16 20 8 12

b) Find three more fractions, with different
denomunators, that can be placed on this number

line.

2) Draw your own number line and place the following
fractions.

M| =
=

1
3




To be able to multiply by 10, 100 and 1,000

Starter:

If the following are the 2" and 3™ steps in a sequence, what would come before
and what would come after what is shown below?

Explain your answer.




rarayiapnn LATavviny LLIILITIY

To be able to multiply by 10, 100 and 1,000

Activity 2:

Use a place value chart and counters / digits to help you calculate the following:

-

14 x 1,000 = 7104 x 100 =

L.

-

741 x 100 = 4,071 x 10 x 10 =

o

-

1,470 x 10 = 7,401 x 10 =

L

-

1,074 x 100 = 704 x 1,000 =

L.




What Am I?

I have seven faces, five of which are rectangles, all of which are joined side to side.

My other 2 faces have five sides and are at opposite ends.

I have ten vertices and fifteen edges. I have ten shorter edges that are all the same
length, and five longer edges that are all the same length.

face edge

vertex

Choose your own 3D shape and write a “What am I?" description.

Hide
Answers



Division Worksheet

1a. 1b. 1c.

71914 N5177 2)76 46
2a. 2b. 2c.

7)1 436 8)6 365 6)6 0 7 8
3a. 3b. dc.

992229 2)7 989 3)4178




< means is less than

> means is more than

The arrow
always
points to the
smaller
number!

o

§=

Put the correct sign into the statements below. You will have
to work out the sums first, remembering BODMAS

1.

2
3.
4.

5.

6.

6+4x3

8x8-20
2x32+46

8+8x6
120-6x7

140 +4 x7

3x4+6
6x6+20
62+4x9
6+8x8
6x7+40

32x5+5




 What Is reasoning in maths?

« Mathematical reasoning is the
process of applying logical thinking
to a situation to derive the correct
problem solving strategy for a given
guestion, and using this method to
develop and describe a solution.

* Put more simply, reasoning is the
bridge between fluency and problem
solving. It allows pupils to use the
former to accurately carry out the
latter.



KS1 Reasoning




— ——— —— —

| / IfIcuuntun\

( from 8 in twos, I |
will say the

- number 16

-~
-

| 34, 35,37, 38 |

How a"o'"y(TU‘R'r'i'SV\fi‘:m

What number has
Alison missed out?
Reasoning 1 2 4\ Reasoning
leaves. .* * * ‘* .*
’H.I“"-Huve 5 | g m 0‘ '* ,
. more leaves | = /I count 14,
hﬁthan Henry_;,,f" am : \ tractors.

How many leaves does Alison have?

Is Henry correct? Explain why.

B Is Henry correct? Explain why.




Maths Mastery Number Bonds within 20 Challenge Cards Maths Mastery Number Bonds within 20 Challenge Cards

2. What can you see? 3. What can you see?

How do you know?

How do you know?
Draw a picture to show another way that the .

mermaids could sit on the rocks. Draw a picture or use cubes to prove it to a friend.

Maths Mastery Number Bonds within 20 Challenge Cards Maths Mastery Number Bonds within 20 Challenge Cards

4. What can you see? 5. What can you see?

How do you know?
How do you know?
How else could you share the fish between the two buckets?

Write a number sentence to show what you can see. Can you find all the ways? Prove it to a friend.Use cubes,

Show it to a friend and explain your strategy. drawings or number sentences to help you.




Check Calculations

4b. Spot the odd one out.

OnO,
13+3=16 o

16
13 3

3+13=16

Explain why.

|

S5b. Daisy says,

| know that 7+ 9 =18
because 18 -10=8.

Is her method correct? Convince me.

Y




LKS2 Reasoning




9b. A number divided by 10 and by 10
again equals this:

-

2 tens and 28 ones

-

Dylan thinks the calculation must be:
4800+10+10=48

Is he correct? Prove it.

7b. Ollie has 5,400 football cards. He puts
them into ten piles. He then shares the
piles between 10 friends.

Ollie says,

Each of my friends will
get 560 football cards.

C

li b

&
e

4

Is he correct? Explain your answer.




Which answer?
Which numberis 10 more than 396?

(Q) 496
(b) 386 Explain your choice
(c) 406
~ Which answer?
\'f‘%ﬁ'\; Ten more than a number is 2 696.
— What is the number?
2 (a) 2706

Explain your choice
(b) 2686



Explain the mistakes
What is 245 rounded to the nearest 107

Mistake 1: 50
Mistake 2: 2,0
Mistake 3: 200

1l | KnOw... SO...
Y 678 rounded to the nearest ____is 680
\’% — 678 rounded to the nearest 100 is

295 rounded to the nearest 10 is

295 rounded to the nearest 100 is



UKS2 Reasoning




2.4cm

Twao rectangles each have the same area.

5x 2.4 tells me A's
area ... 12cm?

B’s area is also
12cm? so the
missing side must
be 2cmas6x2=12

Rectangle A

Rectangle B | 2¢M

5cm

(not to scale)

B6cm

Which shape has got the largest perimeter?

Explain your answer.

So the perimeter of A=(5+2.4)x2 =

14.8cm

Perimeterof B=(6 +2) x2=16 cm
Rectangle B has the largest perimeter.




In each group, which is the odd one cpp
out and why?

»3,6,9 ...

»3x10=30, 31x10=310, 423 x10=4230,
03x10=3, 1111 x10=11,110

Uy, Ble, °l3a, Oy




. 16 of these plastic bottles just fit in the small box.

How many of the bottles will fit in
the bigger box?

Explain how you worked this out...

bottles




 What do we mean by problem
solving in maths?

First off, problem solving should not be seen
as something that some pupils can do and

some cannot. . #

\é v 4 ‘m
Every single person is born with an mnate level
of problem-solving ability. Early on in life we
solved problems like recognising faces we
Know, protecting ourselves, and as babies the
oroblem of getting food Is one of the first bits of
oroblem solving we ever do, by crying
relentlessly until we were fed! This inbuilt
— ability should make problem solving easier.




Problem Solving isn’t just Word problems

Then: Word problems were done a Friday after you had
spent all week learning a skill — and add on task.

Now: Word problems have become a lot more widely
used in the classroom, such as:

‘Longton’s Secondary School had a trip to Funsville
Theme Park. 4/5 of the children went on the trip and
the rest stayed in school. If 127 stayed in school, how
many went on the trip?’

The idea Is, that children are able to break the problem
down to find the numbers and calculations they need to
use, to get to an answer.

Using calculations in word problems also helps children
see how maths is applied in the real world and develops
their ‘cultural capital’ with their experiences of the world..



So what Is the best method of teaching problem
solving?

Our ability to successfully problem solve Maths, requires
us to have a deep understanding of content and
specialised vocabulary, along with fluency of facts and
mathematical procedures.

The very processes that teachers care about most—
critical thinking processes such as reasoning and problem
solving—are interlinked with factual knowledge that is
stored in long-term memory, not information just found in
the environment.

For the teaching of Maths, mathematical reasoning
and problem solving are taught as 2 separate things
and fluency is not something to be rushed through to
get to the ‘problem solving’ stage but is rather the
foundations of problem solving.



Having good fluency will help with improving
logical reasoning skills, which will then lend
themselves to solving mathematical problems —
but only If it is truly learnt and there is systematic
retrieval of this information carefully planned
across the curriculum.

Mathematical
Reasoning




Teaching to “cover the curriculum” can
hinder development of strong problem
solving sKkills if topics aren’t revisited.

« We have so much content that in some

B

——

circumstances, it may not be timetabled to
be looked at again until the following year
(and with new objectives). So, recapping
and revisiting over the year is crucial,
hence the homework book style of mixed
guestions and our latest introduction of
progressive mental Maths quizzes
(popcorn) that again recap and revisit
previously taught topics.



We use the My maths to reinforce the current

topics and concepits.
Do you know that there are lessons on the
topic to be worked on that you can access with

the children?

My maths

A — MyMaths.co.u



https://www.mymaths.co.uk/

KS1 Problem Solving




Problem Solving

OAOVO
>v. 0 @

How many circles are there?

Fevea: answer

Problem Solving

@;-ﬂ

Pl
. - 4"‘
o

» T

Write an addition sentence

If there were 6 hedgehogs in a field
and another 5 arrived, how many
would there be altogether?

Problem Solving

Put the missing numbers on
the number line.

Problem Solving

[ [
(AL
w ) e

Write an addition sentence
about this picture.



If you had 10 glass bottles and 3 plastic bottles, If you had 5 milkshakes and 2 fizzy drinks, how
how many bottles are there altogether? many drinks do you have in total?

5b. Which shape is the odd one out? 4b. Circle 3 numbers or Numicon which
could be used to make a number
A sentence.

B.
C. . D. I 2
Usze them to make 4 fact family number
sentences.

Lo | %Y
; : Fi

b=

Find 2 possible answers.




LKS2 Problem Solving




————————————————————————————————

. Edward buys a drink and a packet of crisps for £1.45. He pays with a £2 coin. What change

does he recerve?

. A flower market hos 432 tulips. A florist buys 155 tulips. How many ore Left?

. i sweret shop hos 523 boiled sweets in jors. One jor contoining 164 swerts = sold.

|1 r f
How many are left? LSE A |

. & schoal has a target of raising £275 for a local charity. So
for, they howve raised £149. How much more is there to raise to
reach the torget?




Bar Charts

Bar Charts

la. Here is a bar chart to show Year 3's
favourite fruits.
7

=T I E R

Apple Banana Orange  Fear

Zrapes
More children like apples than pears, but
fewer like pears than grapes. Complete
the bar chart showing how many children
could like apple: and pears.

1b. Here iz a bar chart to show Year 3's
favourite pets.

14
12

10
8

&
4
: =1
0

Dog Cat Rabbit Fish Tortoise
Fewer children have dogs than cats, but
more children have dogs than fish.
Complete the bar chart showing how
many children could have dogs or cats.

T

a

\

|

b —

!
l

\:

=
=




Three squirrels ate a total of 25 nuts,

Each of them ate a different odd number of nuts, /Q_
How many nuts did each of the squirrels eat? w \w"‘z
7

Find as many different ways to do it as you can.

Children are encouraged to
think about how to record their
thinking as this can help them

spot patterns and “use what
they know to help them with
what they don't.”

Pirate Island Challenge

Four pirates want to sail to an island. There are
two female pirates and two male pirates.

The boat will only hold two
women or one man.

Seating Knights Challenge
J

The King sits at a Round Table.

There are 3 empty seats.

In how many different ways

can 3 knights sit in them?

What if there are 4 empty seats?
In how many different ways
can 4 knights sit in them?

™y
(1'.'»'-"




UKS2 Problem Solving




Maths Mastery Addition and Subtraction Multistep Problems Challenge Cards

Alisha has £18.35 in her purse. Her father gives her
£5 pocket money. She buys a book for £799 and a
bag for £13.49. How much will she have left?

Naomi says Alisha has £1.87 left.
Jack says Alisha has £3.13 left.
Who is correct and what
mistakes have been made?

What other errors might be made?

Maths Mastery Addition and Subtraction Multistep Probléms Challenge Cards

6

Write a word problem for which this calculation
is used to find the answer.

456 + 237 - 598 = 95

Check your problem with a partner.
What mistakes might someone make when trying
to solve the problem?

4

Maths Mastery Addition and Subtraction Multistep Problems Challenge Cards

5
A pizza shop makes 176 pizza bases before opening.
Over the evening, they sell 247 pizzas. During the
evening, they make another 80 pizza bases. How
many pizza bases will be left at the end of the

g evening?
\ Bailey says they have 151 pizza bases left.

Ashleigh says they have 9 pizza bases left.
Who is correct and what mistakes have been

" made? What other errors might be made?

Maths Mastery Addition and Sabtraction Multistep Problems Challenge Cards

7

Write a word problem for which this calculation
is used to find the answer.

£9.67 + £8.22 = £17.89
£3.49 + £575 = £9.24
£17.89 - £9.24 = £8.65

Check your problem with a partner.
What mistakes might someone make when trying
to solve the problem?




Two-Step Multiplication Word Problems All Multiplication

4. In adance competition, there are 32 teams. Each team has
8 dancers. Each dancer has five pairs of dancing shoes.
How many pairs of shoes will there be at the competition?

Two-Step Multiplication Word Problems All Multiplication

6. Satsumas are sold in bags of 15. A box of satsumas
contains 9 bags, and they are shipped in crates of 28 boxes.
How many satsumas are in one crate?

Two-Step Multiplication Word Problems All Multiplication

5. Each car leaving a factory has 4 new tyres. 29 car
transporters leave with 11 cars on each transporter. How
many tyres are needed for all the cars?

Two-Step Multiplication Word Problems All Multiplication

7. A group of school children travel by train. The children
are in compartments of 6 children. Each carriage has 13
compartments and there are 14 carriages on the train.
How many children are on the train?

IV




é6a. Gabriel is thinking of a number.

His number is between 60 and 80.

% of his number is a multiple of 7

between 24 and é5.

What could Gabriel's number be?

|

5a. Fill in the blanks vsing any 2-digit
number so that each answer iz between 1
and 5.

AL 17+ =
B. -13 + =
c. -18 + =

ba. Usze the digit cards to create a
calculation which equals -18.

2 /80|13

You can only use each digit card once
per calculation, but do not need to uze all
of them.

Iz there more than one poszible answer?

W




What are investigations?

* Investigations are challenges
where the children really get to
‘play’ with numbers and their
understanding. It is about trying
out different methods, different
answers and seeing what works
and just as importantly what
doesn’t work.

* Sometimes a final answer Is
difficult to find but the process Is
what the investigation is all about.



* Methodical working and systematic
recording methods are key to
Investigations so that important
work Is not lost in a chaos of
thoughts and ideas.

* Drawing tables and spotting
patterns are essential.

https://www.youtube.com/watch?v=hWHRKU ibm0 KS1

https://www.youtube.com/watch?v=PSLViMfAXol KS2

www.mathinvestigations.co



https://www.youtube.com/watch?v=hWHRKU_ibm0
https://www.youtube.com/watch?v=PSLViMfAXoI

KS1 Investigations




Add Three 1-Digit Numbers g

I have 3 party bags to
fill and 10 balloons.
Each bag must have at
least 1 balloon.

Find the different ways of sharing the 10
balloons between the 3 bags.




Dice Investigation

Take 2 spotted dice. Throw the dice sensibly. How
many spots are on the top sides of the dice?

‘ Q These dice show 6 spots.

What are the different totals that can be made
with 2 dice?

What are the largest and smallest totals?

What are the different totals that can be made
with 3 dice?

) What are the largest and smallest totals?

\ % Challenge
Can you predict what the largest

and smallest totals would be with
4 or 5 dice?




Coloured Square Investigation

Can you arrange these small squares into one large square so that no small

square of the same colour are next to each other? Here is an example:

Challenge: Can you complete a square where there is only one coloured small
square in each row and column?




Coins Investigation

Here is a 5p, 2p and 1p coin.

What amounts of money can be made using these coins?

Write down the amounts and which coins are used.

Here are 4 coins: 10p, 5p, 2p, 1p

What amounts of money can be made using these coins?

Write down the amounts and which coins are used.




LKS2 Investigations




Puzzling squares
Use the 0 to 7 digit cords You may ute each one only once.
Arrange the cards so that the total of eoch side i 10.
Lock at the squore below
Onece you have found o way. copy your arrangement of cords into your book.
Now try ond find o o farent woy
What hoppens If you put the big numbers on the comen?

What happens ¥ you put 0, 2. 4 and 6 on the corners?
What hoppens if you put 1, 3, 5 ond 7 on the comers?
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I can apply my knowledge of place value. 13.9.16
| can practise using investigation skills.

No Zero
The Ancient Greeks and the Romans had no symbofl for zero. If was fhe
w-um.whm.ummm\-bmw

‘M:m Europe.

1. Write the numbers 1-50
2 How many of these have a 0 in them?

3 How many numbers between | and 100 have a zero in them?

- 4 Mmmmlmdlooomouronm7
S ———
- : Work out how many numbers between | and 10.000 have a zero in them.

e/~
\e" Can you demonstrate to someone else that you have found them ol?




An Amazing Fact a Day

Ice Cream Maths

Amazing Fact
The ice cream cons was invented at the 1904 World's Fair in 5% Lowiz. Prwi-uu-nlg, iGa Sredm
had only bean aoten with bowls and spoons but the invention of the cone enabled peopls to et

ice cream on the move.

Challenge

Try this ice creem maths challsnge.

Ths ice cream stoll sells chocolate, peoch, mint, lemon, strowberry and vanille floveur.
What combingtions son be created for o doubls cone?

Be sure to swork &g:l:-nm-u:l:imlll_.p and recard your solutione in an order. Howe waill you know oncoe
you howe found cll the possibilities? Use the space balow for your working out.

You could clso try to find out:

«  how the ﬁr-:r ice cremm cone was mode;

*  how big the biggest aver ice creom cone was;

= what the most popular flavour of ice cream is;
= what some of the strangest flovours thet hove been made are.




An Amazing Fact a Day

Making Pyramids

The Eguptians rmoede their pyramids by cutting stone inta blacks and placing them in lagers in
o square arrangerment, one layer on Lop of ancther, getting smaller and smaller gs they got ta
the top. They would need to predict how many blocks they would need to moke puramlds of
different sizes.

[:Z:} A
I LT L
| r._ -~ - 1
Npgs!

You might find it helpful to use cubes to make these pyramids first,
Questions
1. Inmthe pyramid which is 3 blocks high, how maony blocks are needed all together?

Answer

2. How many blocks would you need to make a pyramid that was & blocks kigh?

A s

3. How many would be needed to moke the pyramid 5 blocks high?

Answer

4. Flllin the toble below.

Height of 2 3 is 5 & 7 8 4 10
pyramid blecks | blocks | blacks | blacks | blocks | blocks | blocks | blocks | Blocks
Total namber

of blocks
needed

Extra Challenges
Can you work out how maony blocks would be needed to make o pyromid 20 blocks high?
Check your answer by drawing o diagrom like the ones chove or making it with cubes,

What nbout 30 blocks high?




UKS2 Investigations




Perimeter Fence Investigation

Alm: I can caloulote the perimeter of composite rectilinear shopes,

& gardener hos o square garden, which is 3m square. She has 12 ans metre lengths of fence,
which she wants te use to divide the garden so there is & plece of grass surrounded by the 12m
of fence, Any other part of the gperden left over will be wsed to grow flowers and vegetables.

Draw all the possible ways te fence the garden on the following grids, Solutions should not be
ratated. Think carefully chout a system you can wuse to ensure you droe them all




Box of Chocolate Maths Investigations

Choose cne of these suggestions to work through or think of your own investigation and complete it. Plan carefully to help you decide how to complete your investigation
and be ready to demonstrate, explain and prove your findings

4 N
One box of chocolates = infinite mathematical possibilities. What will you investigate?

Draw a bar chart to
show how many of each
type there are. Draw a bar
chart to show what people’s
fawourite chocolate is.

How many teaspoons of
sugar are in the box? How

does it compare to 2 lires of
fizzy drink?

How many calories are there
in total n the whole box?
How for would you need to

Find

How many chocelates would
Quk

Yol need to make a stock as

How

q.Ul':le high as the Eiffel Tawer? How ] ::‘ch run ko burn them -ujj:? Heow
could you eat about a line one mile long? s e most many slices of pizza would be
therm all? common letter on : a
} equivalent
packaging.
. J

Phastn iwsartery of Aadrea Wi BB b o] - gramied unides oedias rarvrans Barmar - anriladien




Time

Cut out these cards and place them in erder of length of time.

A year 1000 days The month of January A weak's worth of moths lezzons

Satyrdq Y 16 Tugsday 3™

WQdMSdag Sa MoMﬂy 2]1

100 months &0 minutes
July October
August
November
February

The

mathematical
talk used is

amazing.

The women's marathon world record

A professional football match
M
iy

Time taken for the moon to rotate

&

Tima token for o horse chestnut tras to
groww 25m high

Tima takan to run o bath




So... Those are the 4 sections we teach
maths in now:

*Varied Fluency,

*Reasoning,

*Problem Solving and

*Investigations.
| hope this has helped you get more of a grip
on these new structures within Maths lessons.

* Any guestions?

= _Thank you for your time:



Parents! 5 Top tips to engage
your children with KS1 maths

Is maths really that important at home?

As a parent you have a great opportunity to develop your child’s mathematical skills at home by involving
them in everyday activities, such as supermarket trips and restaurant deals, Don’t underestimate yourself, or
the power of parental engagement - Ofsted stress the importance of parental engagement in raising pupil
achievement. So here's some tips and ideas to show how you can improve your child's K51 maths skills at
home,

What can | actually do at home to help support my child in KS1 maths?

o Start with a positive mindset
Do your ever hesar yoursell saying T really bad at maths® o) just didn't get maths in school®?

I chifficuslt e understand just how much childnen will pick up on any negativity towards particular subjects from their
parents, Unfortunately, this can be a real barvier to their learming, We advise parents to try and use positive kanguage aound
your chiledren such as don’t worry, it's OK to make mistakes, we all do® and also be as patient as possible with them when
they ‘e dhaing their homewaork,

Yau iy not mean to be negative, but your children may take it o heart. Positivity can go a kong wary in improving theis
attituce towards maths!

@ Use maths talk every day

\ Talking about maths is really important for your child's mathematical development. As your child is at K51 level, you want to
start off with the basics - don't overwhelm them.

Whenever you have the opportunity, try to indhude maths talk in their lives; this is easily done when they are playing with
physical ohjects as you can reinforce their counting skills. How many pennies are you holding? What shape is that object?
ete. When counting, reinforce the last number they counted as this can help their mathematical development further, for
example "one, two three.., three cars” bust like children's TV shows do!

Two easy concepts to develop with your children are doubling/halving and adding/subtracting. Again, you could
use physical ohjects such as food to reinforce this,

It's as simple as asking your child to count the number of chicken nuggets or peas (or any other food!) on their plate at
dhinmer time. You can then ask them things like:

“If | doubled the number of chicken nuggets on your plate right now, how many would you have ™
“If | ate half the peas on your plate for you, how many would you have left?
W added all of my chicken nuggets to your chicken nuggets, how many would we have altogether ™

Even better if you can tumn this into a game to engage your children at mealtimes!




@ Develop their memory skills

One problem that parents across the UK have started to recogmise is that the younger generation now have litthe
nead to memonise things such as phone numbers any more. Though this seems small, it can be can be detrimental
to our children's memaorny skills.

Ty encouraging your children to memarise your phone number and their grandparents’/best friend'’s phone number, then
test them on the numbers cccasionally. This can easily be tumed into a game or reward system. This not only helps develop
their memory skills, but also helps keep them safer when they're away from you. Once they've mastered phone numbers,
encourage them to memorise other things such as nursery rhymes, a quote from a book or TV show they like, or pravers to
extend their memorny skills.

@ Play maths games together

Games are a great way to bond with your children, but many of them alse use mathematical and logical skills that your
children will need in later e, Even a smiple game such as a jigsaw puzze helps children to develop logical and spatial
awareness skills. Another example is snakes and ladders, which enables children to count the rolls of the dice, helping to
develop their counting skills.

@ Watch out for shapes

Wihen you look around, everything is made out of shapes, so why not encoursge your children o leam the names of shapes
wiheen you're out and about to entertain them? They could identify car wheels as circles, windows a5 rectanghes and even tiles

a5 hexagons or whatever shape they may bel

@ Bonus tip

Give your child the chance to have some one-to-one online maths support from an expert tutor. All Matr tutors are trained
toteach fun and engaging maths kessons that build confidence, develop dhildren's problem-solving skills and challenge:
them further as appropriate.




Parents! 10 Top tips to engage

your children with KS2 maths

Is maths really that important at home?

Getting your child involved with everyday activities is an effective way of developing their maths skills at
home. Whether it's working out the best deal for your holiday insurance or measuring ingredients whilst
cooking, putting maths into real-life contexts is crucial to improving their basic maths and problem-solving
skills - which are both really important in the UK Primary curriculum.

What can | actually do at home to help support my child in KS2 maths?

@ Start with a positive mindset

= Do you ever hear yoursell saying T really bad at maths? It's only small, bat your children can pick up on negativity
tewands subjects and, enfortunately, this can be a real barries to their learming. We sdvise parents o try using positive
language around your chddren when talking about maths. You may mot mean to be negative, but your children can take it to
heart, Your positivity may well improve thelr maths attitude!

) Play maths games together

S Many games use mat atical and logical skills that your children will need in later ife - plus they're fun! Games like jigsms
puzzles help children to develop logical and spatial swareness skills. Board games with dice develop children's counting
skills. Other games that may help develop your child's maths skills are darts, scrabble and chess. Get playing and keaming!

@ Learn their maths methods

=" You can also support your child's ksaming by getting to grips with the maths they learn, such as the grid method and bar
maodelling. Sometimes parents try to help by teaching their children methods they leamed in school. This can confuse
childran. Try instead to learn the method that youwr child uses, by asking to see the school's Calculation Policy (usually on
the school website), speaking to their teacher or Googling it. This ensures cortinuity between school and home learming for
your child and genuinely improves thear learning!

) Practise reading the time

¥ hs the world becomes more and more digital, many children are growing up not reading analog clocks. Make sure your child
practises reading analog clocks in everyday life, as this is part of the maths cumiculum. it's as simple s reading the clock you
may walk past on the side of a building, otherwise how will they ever be able to read the iconic Big Ben?

(5 ) Challenge their kil
" yaths canbe ing for children when they're just repeatedly practising what they already know, i you find that your child
needs a challenge or gets bormd sasily, explone websites such as NIRICH (i oocdumathe o) or Trarsum (o e

LEansLm.ong).

fppt.com



@ Use fractions in daily life

Fractions can be simple for you to practise with your child. Simple common fractions can be retnforced at home even f you're not
too confident with fractions yourself. Stick to fractions you know such as ¥ or Y. See a window split into four coloured panels? Ask
your chiki “what fraction of the window is coloured in blue? You don't have to use rounded shapes such as cakes and plzzas to
practice fractions, just make sure the separate parts of the shape are all the same sz,

Times tables: Practice, Practice, Practice!

As everybody knows, it's essential for children to leam their times tables in order to access harder maths questions. This is
an easy thing for parents to practise with their children - sneak it in when they're bored! Make car journeys go by faster, or
mdeumwmmmmmMmewmwmwtmgc
bored of reciting t

@ Involve them with problem solvin

The KS2 maths curriculum requires children to be able to solve in maths. As parents, you can help your children
practise these skills every day. You can ask your child to tell you which is the best deal at the supermarket or how much a
paumummwonhﬁmmuamdoonmacbthumocmmmhuﬂnbmddm
you to switch,

o Use open questions

Sometimes it's just plain hard not to work out the correct answer for your child's homework without simply giving it to
them. Unfortunately, just giving children the answer to their homework means they don't leam to work the answer out
for themselves. This means they'll get stuck without you, Next time your child needs help with their homework, try asking
prompting questions such as:

“Why did you write that down?* "How did you get that answer?* *What method did you use?™
This will help your child fully understand the maths methods they're using and reinforce independent leaming.

@ Play to their love of technolo
There's no substitute for personal support with your maths, but when you're busy - or even just for a change -
giving children short bursts of online practice can be really helpful

Wer're spolled for choice when it comes to maths apps on the market and most of them really engage children. There's
definitely no need to spend lots of money. Many are free or economically priced. if you want to know where to start, two of
our favourites are Mr Thorme's Maths and DoodleMaths, But there's plenty more so have a look!

Bonus ti

@ Give your child the chance to have some one-to-one online maths support from an expert tutor. All Matr tutors are trained
to teach fun and engaging maths lessons that build confidence, develop children's problem: solving skills and challenge
them further as appropriate.




