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Understanding - Maths is a network of linked
ideas. | can connect new mathematical
thinking to what | already know and
understand.

Tools - | have a toolkit that | can choose tools
from to help me solve problems. Practising
using these tools helps me become a better
mathematician.

Problem solving - Problem solving is an
important part of Maths. | can use my
understanding, skills and reasoning to help
me work towards solutions.

Reasoning - Maths is logical. | can convince
myself that my thinking is correct and | can
explain my reasoning to others.

Attitude - Maths makes sense and is worth
spending time on. | can enjoy Maths and

become better at it by persevering. Adapted from Kilpatrick, J. et al (2001) Adding

It Up: Helping Children Learn Mathematics
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In this feature, we showcase several sets of linked activities which can
be used to help develop students' mathematical proficiency. We
1 encourage you to share with your students our model of What Makes a
% Good Mathematician, and help them to self-assess their levels of
mathematical proficiency as they work through the sets of linked tasks.

}ﬁ Nurturing Successful Mathematicians
A

uring Successful Mathematici Maths at Home
Age 11018 + Agetitotn
e 2 model for reflecting on whata Tasks to support remote learning A Maths at Home - 7 From the Particular to the
2 Nurturing Successful General
Mathematicians Age 11 to 18
COB®ad These problems encourage students to move from
This short article for teachers and parents explores the particular to the general
what it means to be a successful mathematician,
B> 5 and suggests how we can support young people at a
Flexible Approaches to Problem Solving Representing and Comparing Quantities time when many are learning at home.
Ageiitoss Agetsto 16+
The problems n this feature challenge students to How do we write numbers in different forms? From Isolation to From Random to
explore diferent ways of arrving 2t a solution. | Collaboration Systematic

Age 11to 16+ Age 11to 16
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' - 1 These problems are designed to encourage students bese problems are designed to help studa

to consider multiple approaches atically

Related Enriching the Secondary Curriculum Nurturing Success!
ing with Cuisenaire Low Threshold High Ceiling Tasks for
16 Secondary Classrooms

How can Cuisenaire rods be used to develop Age t1to18 %
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From Random to Systematic

prosem M, M and M
Getting Started

Students don't always know how to approach a problem systematically and often work in a random and chaotic
Solution  Age 11 to 14 *

manner. This collection of problems provides opportunities to discuss ways of organising and structuring ideas,
and can be used to help draw attention to the benefits of working systematically.

Teachers' Resources ~ There are several sets of five positive whole numbers with the following properties:
Sticky Numbers and 1 Step, 2 Step include solutions that have previously been submitted to NRICH, so students
may wish to try these problems first and then compare their own approaches with the published ones. Then they
could go on to try M, M and M and Counting Factors, which are open for them to submit their own solutions.

« Mean =4
+ Median = 3
« Mode =3

Sticky Numbers TPl 1Step 2 Step
Age 11to 14 Age 11 to 14 #

Can you find all the different sets of five positive whole numbers that satisfy these
conditions?

Can you arrange the numbers 1 to 17 in a Liam's house has a staircase with 12 steps.

row Sothaseacaadiacent pair adds up to He can go down the steps one at a time or
two at time. In how many different ways
can Liam go down the 12 steps?

Ralated Collactions Can you explain how you know you've found them all?
Finding all solutions

M, M and M Counting Factors

Age 11to 14 & Age 11 to 14 * &

If you are given the mean, median and Is there an efficient way to work out how

mode of five positive whole numbers, cai many factors a large number has?
you find the numbers?

% © University of Cambridge

© University of Cambridge

Io
1S

M, Mand M M, Mand M

Can you find other sets of 5 positive
whole numbers with:

Mode = 2 Median = 4 Mean =

4,2,14,8, 2
Mode
Median

Mean How many sets are there altogether?

Post your answer in the chat
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M, Mand M

How might students convince each
other that they have found all the
possible sets?

Feel free to share suggestions in the chat
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Understanding - Maths is a network of linked
ideas. | can connect new mathematical thinking
to what | already know and understand.

Tools - | have a toolkit that | can choose tools (—
from to help me solve problems. Practising \ /
using these tools helps me become a better
mathematician.

Problem solving - Problem solving is an

important part of Maths. | can use my ~ A
understanding, skills and reasoning to help me

work towards solutions.

Reasoning - Maths is logical. | can convince
myself that my thinking is correct and | can
explain my reasoning to others.

Attitude - Maths makes sense and is worth
spending time on. | can enjoy Maths and
become better at it by persevering.

Adapted from Kilpatrick, J. et al (2001) Adding
It Up: Helping Children Learn Mathematics
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From the Particular to the General

Each of the problems in this set offers students an opportunity to explore particular numerical cases which give
rise to patterns that they may be keen to explain. When they are ready, students can make generalisations, and
appreciate the power of algebra to capture the generality in a concise and elegant way,

Multiple Surprises and Square Number Surprises include solutions that have previously been submitted to NRICH,
s0 students may wish to try these problems first and then compare their own approaches with the published ones.
A =d Squares and Difference of Two Squares, which are open for them to submit

Multiple Surprises
Age 1110 16 *

Square Number Surprises
Age 14 to 16 * &

Sequences of multiples keep croppig There are unexpected discoveries to be
made about square numbers...

Difference of Two Squares

Age 11to 14 Age 14t0 16 %%

It's easy to work out the areas of most
squares that we meet, but what if they
were tilted?

What is special about the difference
between squares of numbers adjacent to
multiples of three?
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problem  Multiple Surprises
Solution
Age 1110 16 *

Teachers' Resources
‘Secondary Curriculum Here are some challenges involving consecutive numbers and multiples.
Can you find three consecutive numbers where
the first is a multiple of 2, the second is a multiple
of 3 and the third is a multiple of 42

Can you find several examples?
What do you notice?

h( 150 lik
oumay also fike Can you explain your findings?

Latin Numbers

n you create a Latin
Square from multiples of 3
six digit number

What if the first is a multiple of 3, the second is a
multiple of 4 and the third is a multiple of 57

What if the first is a multiple of 4, the second is a

[ Counting Factors multiple of 5, and the third is a multiple of 62
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Multiple Surprises

Can you find three consecutive
numbers where:

the first is a multiple of 2

the second is a multiple of 3

the third is a multiple of 4?

Can you find more than one set?
Feel free to post a suggestion in the chat
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Multiple Surprises

What if the first is a multiple of 3
the second is a multiple of 4
the third is a multiple of 5?

What if the first is a multiple of 4
the second is a multiple of 5
the third is a multiple of 6?
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Multiple Surprises

Is there a way to find sets of

five consecutive numbers which
are multiples of 2, 3, 4, 5and 6

(in this order)?
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Multiple Surprises

Can you use what you have discovered to

help you find a few sets of ten consecutive
numbers in which:

the first is a multiple of 1
the second is a multiple of 2
the third is a multiple of 3
the fourth is a multiple of 4
the fifth is a multiple of 5

the sixth is a multiple of 6
the seventh is a multiple of 7
the eighth is a multiple of 8
the ninth is a multiple of 9
the tenth is a multiple of 10?

Understanding - Maths is a network of linked
ideas. | can connect new mathematical thinking
to what | already know and understand.

from to help me solve problems. Practising
using these tools helps me become a better
mathematician.

Tools - | have a toolkit that | can choose tools g \-/

Problem solving - Problem solving is an
important part of Maths. | can use my ~ A
understanding, skills and reasoning to help me v

work towards solutions.

Reasoning - Maths is logical. | can convince
myself that my thinking is correct and | can
explain my reasoning to others.

Attitude - Maths makes sense and is worth
spending time on. | can enjoy Maths and
become better at it by persevering.

Adapted from Kilpatrick, J. et al (2001) Adding
It Up: Helping Children Learn Mathematics
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ﬁ Nurturing Successful Mathematicians
) In this feature, we showcase several sets of linked activities which can
¥4 be used to help develop students’ mathematical proficiency. We
o

£} encourage you to share with your students our model of What Makes a

) iy dathematician, and help them to self-assess their levels of
oficiency as they work through the sets of linked tasks

Maths at Home -
Nurturing Successful

Mathematicians
Age Sto 16

lhis short article for teachers and parents explores

at it means to be a successful mathematiciar
ggests how we can support young peg

o ofation to
Collaboration
Age 11to 16

These problems are designed to encourage students

to consider multiple approaches

73 From the Particular to the
General
>, Age 11to 18 *

These problems encourage students to move from
the particular to the general

From Random to
Systematic
Age 11to 16 %

These problems are designed to help students work
systematically
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Adapted from Kilpatrick, J. et al (2001) Adding
It Up: Helping Children Learn Mathematics
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