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A puzzle for you



C

MATHS 
INVESTIGATIONS 

KS2 & KS3



Nice idea but when do I have 
time to use Maths investigations?
 The summer term! It is a great time to consolidate and 
apply pupils’ learning in different contexts.

 Post SATs in Year 6

 Extension tasks – more able pupils

 Homework

 ICT lesson in Maths

 Group projects 

 Lesson starters

 Block out a Maths investigation week!

 Maths display board in the classroom 



Why use Maths investigations?
They can:
• Inspire and engage all pupils (Pupils love them! They are different to the usual

Maths lesson.)

• Be differentiated easily

• Facilitate problem solving, reasoning and fluency (‘new’ curriculum objectives)

• Reinforce prior learning

• Introduce new or harder concepts (e.g. Year 5 summer term before algebra in 
Year 6)

• Allow pupils to apply learning in different contexts

• Encourage collaborative learning and good discussion work

• Expect pupils to use various methods, open ended questions, ‘it’s ok to make 
mistakes’

• Link to other subjects (art, science, D&T, P.E etc)

• Link to topic work 

• Link to time of year / special events (eg. Easter egg hunt problem)



Starters – mini investigations

•Look online – there are so many! 

•Hooks pupils into the lesson, gets 
them thinking and discussing 
Maths.

•* Starter of the Day



HOW MANY SQUARES ARE 
THERE ON A CHESSBOARD?

http://www.google.co.uk/url?sa=i&rct=j&q=+chess+clip+art&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.picgifs.com/clip-art/playing-chess/clip-art-playing-chess-424212-690445/&ei=27uCVfH_KoPu-AHPkIawBw&bvm=bv.96041959,d.cWw&psig=AFQjCNGCidercMPUEaC3DN62L2ui3NKTOA&ust=1434717523033733




Adapt it for your pupils

•Eg. Less able pupils – independent task





Leapfrog Investigation • Online 

demo

http://www.transum.org/Software/Investigations/Leapfrog.asp


Polyominoes & Pentominoes
There 12 different pentomino shapes.

Extension: Which 
can tessellate with 
themselves? With 

each other?



Polyominoes & Pentominoes
There 35 different hexomino shapes.

Extension: 

Which could 

be nets for a 

cube?



Painted cube problem



Reach 100 investigation

Extension: 

More than one 

solution? 

Different target 

number?



Doodles investigation

Intersection

Region

Line

A doodle is drawn when you take your pencil for a walk over the paper.

The pencil must cross the line at least once.

The pencil must end up where it started.



Misfits investigation

A misfit is a picture made with one half of one thing 

and one half of something else.

Imagine the misfit made with the top half of a giraffe 

and the bottom half of an kangaroo!



Pizza investigation
•Show three different ways of cutting pizzas using 2 cuts. 

Do you always have the same number of pieces?

•The cut must go from edge to edge.
The cut must be straight. Try using 3 cuts and then 4 cuts. 



Happy numbers

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100

To find out whether a 

number is happy square 

each of its digits, add the 

answers and repeat. 

If you end up with 1 

the number is happy.

Is 13 is a happy number?

Extension: If 10 is happy, 

what else do I know?



Staircases investigation

•One block is needed to 

make an up-and-down 

staircase, with one step up 

and one step down.

•4 blocks make an up-and-

down staircase 

with 2 steps up and 2 steps 

down.

Number 
of steps 

up

Total 
number 
of cubes

1 1
2 4
3
4
5

6
7
8
9
10



Braille investigation

• • • • • • • • • • • • •

• • • • • • • • •

a b c d e f g h i

• • • • • • • • • • • • •

• • • • • • • • • •

• • • • • • • •

j k l m n o p q r

• • • • • • • • • •

• • • • • • • •

• • • • • • • • • • • • • •

s t u v w x y z capital



Easter egg hunt



Prison cells investigation



Biscuit decorations problem

Andrew decorated 30 biscuits to take to a party.

He lined them up and put icing on every 2nd biscuit.

Then he put a cherry on every 3rd biscuit.

Then he put a chocolate button on every 4th biscuit.

So there was nothing on the first biscuit.

1. Which other biscuits had no decoration?

2. Which biscuits got all three decorations?

3. Why?

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.chocablog.com/reviews/cadbury-caramel-nibbles/&ei=1ZwpVdGYBYT2UoelgLgJ&bvm=bv.90491159,d.d24&psig=AFQjCNH-OB6lq0dqcM5ffGdOwBKQTvG3FA&ust=1428876885415014


Mathematical Mice investigation
•When the dice shows 1 or 2, the small mouse goes 

through the door.

•When the dice shows 3 or 4, the medium-sized mouse 

goes through the door.

•When the dice shows 5 or 6, the large mouse goes 

through the door.



Arithmagons investigation

Change 

numbers in 

the squares, 

how many 

solutions can 

you find?

http://www.active-maths.co.uk/worksheets/2reason/sum51.html
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://freeprintablepuzzles.co.uk/themes/toys/toys-arithmagon/medium/&ei=09iBVYiKLob4Uo7MgIgL&bvm=bv.96041959,d.d24&psig=AFQjCNGdERJZuHo805g7b1W6sbpSGHPnZA&ust=1434659390299263


Write ups
Make a simple table for results

Pupils can write up the investigation 
(similar to science) 

Design a front cover (homework / 
early morning work)

Best investigations go up on display 



Investigation write up

Introduction – What is the investigation all about? 

Include definitions and diagrams.

Aim – What are you hoping to find out?

Method – Explain what you did to collect results.

Results – Show your results in a table.

Conclusion – What did you find out? 

Describe the patterns you can see in the 

results.

Evaluation – Answer the questions about how you did 

the investigation.



Evaluation

• I enjoyed ......

• I am proud of ......

• The most difficult part was ......

• If I was doing the investigation again, I 

would improve it by ......

• I would like to investigate ......

http://middleschool.fefc.com/2007/08/28/labor-day-weekend/


Refer to handout
•Useful websites

•Interesting books linked to Maths

•Any questions or resources you’d like, 

please email: 

•rwang@exwickheights.devon.sch.uk

mailto:rwang@exwickheights.devon.sch.uk

