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I don't like maths when...
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If I need help

| ask afriend

®Don't know

™ Use a strategy myself

W Tell a parent

W Ask another adult
 Ask the teacher

laskafriend Don't know Use a strategy Tell a parent Ask another Ask the
myself adult teacher

A worrying
trend in
school was a
stubbornly
large group of
lower
achievers.

I learn most in maths when...




Leading on from developing self-
assessment to reasoning in Maths and

explaining.
I'M ONLY

“Is like....when you....." RESPUNS'BLE
FOR WHAT | SAY

NOT FOR WHAT
YOU UNDERSTAND
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After many years ing and ics lessons, it has become
clear to me that most of the ion is on ' getting', not on imp.
the quality of the reasoning.

As soon as pupils get the answer, they are moved onto a fresh problem, they
don't reflect much on the process they went through.

Reasoning is not improved because it does not become the object of attention.

Most reasoning remains invisible it stays inside people's heads.

In order for students to improve their reasoning, it needs to be made visible and
audible through oral or written explanations.

Malcolm Swan, NRICH, Cambridge University.

What is ?

Why is it ?

Freak out!

The great Reasoning movement began...

YOU ARE ABSOLUTELY CORRECT.

WELL DONE. NOW, WHY ARE YOU CORRECT?

OR

WHY IS SHE CORRECT?

Okay, prove it!

n Write in the missing numbers.

| don’t care what the answer is, just
tell me how to go about getting it...

No, no. Tell me what to do!




« Before I remove the box
to show what the SATS
question is, let's find out
everything we can first
4 about this table.

Here are the start and finish times of some children doing a sponsored walk.

Start time Finish time
Claire 9:30 10:55
Ruth 9:35 11.05
Dan 9:40 11:08
Tim 9:45 11:05
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Tip Time!

person to read out.

File Edt View Insen Format Tools Add-ons Help

B umﬁm”ﬁ@aﬁ‘
1]

" oen® xomewa. g

RAMRNCEE

2l 7

This chart shows the favourite snacks of some boys and girls.
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Number
f

of 10
children

nuts raisins banana  fruit cereal
b: ar

Snack

In a problem:

* Reasoning is necessary when:
— The route through the problem is not clear

— There are some conflicts in what you are
given or know

— There are some things you don’t know

— There is no structure to what you're given
— There are different possible solutions

— All of which require mental work....
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B With your partners, write down 10
=/ facts about the chart.
&
| | Task 2:
Come up with 3 questions about the
“ | chart to challenge the class.
|
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Reasoning is...

A critical skill to knowing and doing maths

» Enabling — it allows children to make use of all
the other mathematical skills — it’s the glue that
helps maths to make sense.
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Progression in reasoning Scaffold for staff

Time for some Reasoning:
Step 1: Describing

Explain your thinking:

The time is 10:35 am.

Jack says that the time is closer to 11:00am than to 10:00am.
Is Jack right? Explain why.

Step 2: Explaining

Step 3: Convincing

Step 4: Justifying e
Remember: 'The answer is just the beginning!' prucyﬁc: e
Step 5. PrOVing reasoning?
ms» - D8 j ***

Let’s look at some activities. ‘The search for pattern’

Buying a Balloon

Stage: 2 %

* Try using only 1p or 5p coins — what
combinations do you come up with.

Lolla bought a balloon at the circus. She gave the clown

six coins to pay for it. * Now try using only 1p and 10p coins — do you
What could Lolla have paid for the balloon? see a pattern?

Which of your answers seems a reasonable amount to
pay for a balloon?

Pupil premium parent group

NRICH exposes the same weaknesses amongst the parents as we see
in the classroom —

Q ability to reason
Q understanding written English
QO choosing strategies

O simple willingness to have a go
Q fear of failure — trial & improvement
Q confusion

Q following instructions.

NRICH tasks lend themselves wonderfully to English language training
as there is so much to draw out from a problem and discuss.




Using & Applying

Q1. Liam has five coins.
Three of the coins add up to 30p.
Three of the coins add up to 40p.
All five coins add up to £1

What are the coins that Liam has?
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Q2. Ben has 2 types of coin in his pocket

He has 4 coins of one type and 2 coins of another type

0000 OO

Altogether he has £1

What two types of coins does he have?

Ben has 4 E coins and 2 E coins.

Q3. Megan has 7 coins that make one pound
The coins are of only two different kinds.

What are the 7 coins?

LI | | |

1 mark

1 mark

Reasoning - Prove it!

Q4. Here are some sentences about an amount of money.

Mark each sentence with a tick (') if it is correct.
Put a cross (X) if it is not correct.

One has been done for you.

£1.03 can be made with exactly 1 coin.

-,

©  £1.03 can be made with exactly 2 coins.

£1.03 can be made with exactly 3 coins.

]
]
]

£1.03 can be made with exactly 4 coins.

Before & Now

Perseverance
NRICH <rviching mathematics
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Primary

Home Students Teachers i}

Problem
Getting Started
5 ubmit a solution

Reach 100

= Stage: 2 & * *
[Feachers' Resources
Printable page

Here is a grid of four "boxes":

Related Collections

Working Systematically -
short problems

You may also like

Cycling Squares

Full screen version

Cycling Squares F o/
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(5) Can you make 3 circle of the numbers 5o that every
— adjoining pair adds to make a square number?

e e /_\\

(6) ()

(6)

) D

(8 \ )

N )

&, Number
2 Detective
Using & Applying
Q1. Find two square numbers that total 45
< ‘ . ’ ‘ = 45
Q1. 36and 64 are both square numbers.

They have a sum of 100.

Find two square numbers that have a sum of 130.

AN and
1 mark




@D Here are five number cards.

=) 2]

Aand B stand for two different whole numbers.

The sum of all the numbers on all five cards is 30

What could be the values of A and B?

00
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The results.

Maths From 2014-2015
Level 3 28.9% . . L

14% increase in children achieving Level
Level 2B+ 83% 3 in maths.

Level 2C+ 93.2%

Key Stage 2:

Level 4+ 88%

From 2014-2015

Level 4B+ 80%

19% increase in children achieving Level

Fifteen Cards

Stage: 2 *

I have fifteen cards numbered 1 — 15.

I put down seven of them on the table in a row.

DOO0000

The numbers on the first two cards add to 15.

The numbers on the second and third cards add to 20.
The numbers on the third and fourth cards add to 23.
The numbers on the fourth and fifth cards add to 16.
The numbers on the fifth and sixth cards add to 18.
The numbers on the sixth and seventh cards add to 21.

What are my cards?
Can you find any other solutions?

How do you know you've found a// the different solutions?

Shape Times Shape

Stage: 2 *

The coloured shapes stand for eleven of the numbers from 0 to 12. Each shape
is a different number.

Can you work out what they are from the multiplications below?

x:%
Exe = B x W

ExExE =

I

lxe-0 [[x<o-=
Ixm-a <oxe
Axm-0 mxY
ExE- V=x(-=

It
4 <406 m o

4+ in maths.
Level 5 4% Exceeding or equalling national average in
all three.
Parents
Here are five digit cards.
() O [ & [
Use all five digit cards to make this correct.
\[D- - - 00
Using & Applying
Q1. Write the three missing numbers in this multiplication grid.

X 8 5
4 20 | 28
5 40 35




Chocoholics

Stage: 2 & &

George and Jim want to buy a chocolate bar.
George needs 2p more and Jim needs 50p more to buy it.

| When they put their money together, it is still not enough to pay
for the chocolate bar.

How much is the chocolate bar?
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