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Year 1/2 Problems and Investigations 

Autumn 
Week 1 
For this week, there is not an investigation which is suitable for both year groups, but we have included one 

for each year group for you to choose from. You may wish to use the Y2 investigation with the Y2s, and ask 

a TA, if you have one, to work with one or more groups on the Y1 investigation as appropriate. 

 
Year 1 
 

Title: Fill the box Skills practised: 

 Counting accurately to at least 20 

 Estimating up to at least 20 

Children fill a matchbox with items 
and count them accurately. 

Conjecture: It is possible to fit 20 things in a matchbox. 

What to do: 
Children work individually or in pairs. 
 
Children working on this challenge will need a small matchbox and access to small items, e.g. used 
matches, paper clips, Lego™ 2-brick pieces, sunflower seeds, blades of grass as well as some items 
which are too big to fit 20 of them into the matchbox, e.g. pennies, dried chickpeas, acorns, leaves, 6-
brick Lego™ pieces, conkers, marbles. 
 

1. Explain that the challenge is to find 20 IDENTICAL things to fit in a matchbox. Ask children to 
look at the items available and discuss which they think will be possible. 

2. Children choose an item and carefully count out 20, then see if they will fit in the matchbox. 
Can they fit any more in? 

3. Children repeat with a different item. 
 

Which item do they think they will need most of to fill the matchbox? And the least? 
After initial experience, can children make a sensible estimate of how many of an item will fill the 
box? 
  
CHALLENGE! Can children fill their box with 20 DIFFERENT things? 
 

Aims: 
– To make and test predictions 
– To make estimates based on experience 

 

Minimum number of 
calculations expected 

N/A 
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Year 2 
 

Title: Dancing digits Skills practised: 

 Understanding the value of each digit in two-digit 
numbers 

 Using place value to add and subtract 

Children use place value addition and 
subtraction to write chains which 
‘swap’ the 10s and 1s digits. 

Conjecture:  It is possible to add and subtract so that the digits in a two-digit number swap. 

What to do: 
Children work individually or in pairs. 

1. You will need the following place value cards for this challenge. 
 
 
 
Copy this chain of calculations using the place value cards. 
 
 
 
 
 
What has happened to the number? 23 has become___! 
 

2. Write in the missing numbers on the place value cards in this chain of calculations. 
 
 
 
 
 

3. Continue this chain to make the digits swap! 
 
 
 
 
 

4. Now make up your own chains using the cards 20, 30, 40, 2, 3 and 4. 
 

How many different chains can you make? How many can you make beginning with the 20 card? And 
beginning with the 30 card? And with the 40 card? So how many altogether? 
  

Aims: 
– To understand what is necessary to subtract and then add to 

make digits ‘swap’. 
– To consolidate understanding of place value in two-digit 

numbers. 

Minimum number of 
calculations expected 

9 chains 

 

  

2 0 3 0 4 0 2 3 4 

2 0 2 0 3 0 3 3 – + – = 3 0 2 + 2 

4 0 4 0   2 2  – + – = 2 0 4 +  

3 0    4  – + – = 4 0 3 +  
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Week 2  
 

Title: Addition towers Skill practised: 

 Adding single-digit numbers Children find the total number of spots on two dice in 
a game context, and consider why some totals come 
up more frequently than others. 

Conjecture:  There are some totals which occur more often when you roll a pair of dice. 

What to do: 
Children work in pairs. 
You will need six counters, three in each of two colours, a pair of 1-6 dice and lots of cubes. 

1. Copy this track onto a big sheet of paper. 

1 2 3 4 5 6 7 8 9 10 11 12 

 
2. Each choose three numbers and put one of your counters in front of each number, for 

example like this. 

1 2 3 4 5 6 7 8 9 10 11 12 

 
 

3. Take it in turns to roll the pair of dice and find the total, e.g. roll 3 and 2, the total is 5. IF the 
total is one of your numbers, put a cube on it. 

4. Carry on playing until one person has a tower of three cubes on one of their numbers. That 
person is the winner! 

5. Play again, and see if you can do better this time! 
 

Which were poor numbers to choose if you want to win? Why? Which is the worst number to 
choose? Why? 
Which are really good numbers to choose? Why? 
Do the bigger numbers come up more often or not? 

 
HINT: How many ways are there of getting a total of two spots? How many ways are there of getting 
a total of seven spots? How about twelve spots? 
 
You could change this game to use a pair of 0-9 dice. Which numbers will you need on your track? 
Which numbers would be good to choose, and which would be rubbish?! Test out your ideas! 
 

Aims: 
– To know totals of pairs of numbers from 1-6 by heart. 
– To begin to reason, make and test predictions. 

 

Minimum number of 
calculations expected 

20 
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Week 3  
 

Title: Make 20 Skills practised: 

 Recognising the value of each coin 

 Adding single-digit numbers to numbers up to 19 

Children use coins and number 
shapes to make a total of 20. 

Conjecture: There is more than one way to make 20 using coins/number shapes. 
What to do: 
Children work in pairs. 
Each pair working on this problem needs a pot of several 1p, 2p and 5p coins, only two 10p coins, and 
number shapes for 1, 2, 5 and 10 (e.g. Numicon™). 
 

1. Each person places two 10s shapes end to end on a piece of paper and draws round them. 
 
 
 
 

2. Take it in turns to take a coin from the pot and exchange for a number shape with the same 
value, e.g. take a 5p coin and swap for a 5 shape. Place this shape on their outline of 20. 

 
3. Carry on doing this, until one person EXACTLY fills their outline. 
4. This person wins a point. Score an extra point if you can write the matching addition. The 

other person carries on so that they fill their outline, and also score one point if they can 
write the matching addition. 
 

Are the additions the same or different? Can you find a different way to cover your outline with 1, 2, 
5 and 10 shapes? 

 
5. Repeat the game but this time pennies are banned! 

 
CHALLENGE! Can you play the game with the coins hidden in a feely bag rather than visible in a pot? 
 
Y2 CHALLENGE! Work together to fill the outline using only one 10p, and only five other coins of 
your choice. These five coins can be different or the same as each other. Can you find a different way 
to fill the outline? 
 

Aims: 
– To use reasoning to fill the outline, beginning to plan ahead 
– To understand that there are many different solutions to some 

mathematical questions 
– To begin to understand ‘how many more to make…?’ 

 

Minimum number of 
calculations expected 

10 
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Week 4  
 

Title: Make a stick Skill practised: 

 Gaining a sense of the length of one metre 

 Y2: measuring lengths to the nearest 
centimetre 

Children find a collection of items which in 
total measure exactly one metre in length. 

Conjecture: It is possible to find a group of items whose combined length is one metre. 

What to do: 
Children work in pairs on the carpet. 
Each pair working on this investigation need a metre stick, sheets of paper one metre long and access 
to items with lengths less than one metre. It may help Year 2 pairs to have a 30cm ruler to measure 
lengths of items to the nearest centimetre rather than using the metre stick. Children working on the 
Y2 challenge will need a calculator. 
 
Year 1: 

1. Use a metre stick. Find items from around the classroom which are shorter than the one 
metre stick and place them on the carpet. 

2. Next, find a group of items such that when you place them end to end alongside the metre 
stick, they measure one metre in total! When you’ve nearly made your metre stick of things, 
which thing on the carpet do you think might fill the space left? Will this pencil case be too 
long for the gap, too short or just right? 

3. Once you have done this, place your objects in a line along the paper and draw round them. 
Add a few details so that they are recognisable, as a record. 

4. Repeat with another group of items. 
 

After children have carried out the task, ask them to turn their backs on their metre sticks and use 
their hands to show an estimate of the length of a metre above the ground. How close were they? 
 
CHALLENGE! Find a group of items which are half a metre in length. 
 
Year 2: 

1. Use a metre stick. Find items from around the classroom which are shorter than the one 

metre stick and place them on the carpet. 

2. Next, find a group of items such that when you place them end to end alongside the metre 

stick, they measure one metre in total!  

3. Once you have done this, place your objects in a line along the paper and draw round them 

then add a few details so that they are recognisable, as a record. Measure the length of each 

item to the nearest centimetre and write the length on each drawing. Which are of your 

objects are longer than a decimetre rod? Which are shorter?  

4. Now find a group of ten items with a total length of one metre.  

 
After children have carried out the task, ask them to turn their backs on their metre sticks and use 
their hands to show an estimate of the length of a metre above the ground. How close were they? 
 

CHALLENGE! Use a calculator to add the lengths of your items. What should be the total?  
 

Aim: 
– To estimate which items will fill gaps, using trial and 

improvement 
 

Minimum number of 
calculations expected 

N/A  
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Week 5  
 

Title: Spot the difference Skills practised: 

 Y1: Adding 1 or 2 

 Y1: Finding 1 or 2 more 

 Y2: Finding how many more are 
needed to make the next multiple 
of 10 

Y1: Children find dominoes where one side has one more 
spot than the other, and then where one side has two 
more spots than the other. 
Y2: Children make 2-digit numbers using dominoes and 
find which complements to the next 10 are possible 

Conjecture: Y1: It is possible to show that all dominoes with 1 more spot on one side than the other 
(then 2 more spots) have been found. Y2: There are more than 10 pairs of dominoes where the first 
domino represents a 2-digit number, and the second domino represents how many are needed to 
make the next 10.  

What to do: 
Children work in pairs. 
Each pair working on this investigation needs a full set of dominoes. 
 
Year 1: 

1. Find a domino with 2 spots on one side and 3 on the other. What’s different about the two 
sides of this domino? This side has one more spot than the other. 

 

 
 

2. Turn over all the dominoes and spread them out on the table so that you can see their spots. 
Your task is to find all the dominoes which have one more spot on one side then the other. 
 

3. Arrange these in a pattern, e.g. 
 

4. Are any missing? Have you included the domino with no spots on 
one side? 

 
5. Now find all the dominoes where one side has two more spots than 

the other. Can you use a system to make sure you have found them 
all? 
 

What pattern can you see in the dominoes this time? How many dominoes 
did you find? 
 
CHALLENGE!  How many dominoes do you think you could find with three 
more spots on one side than the other? Four spots more on one side? Five 
spots? Six spots? 
 
Year 2:  

1. Choose a domino with spots on both sides.  
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2. Record this as a 2-digit number, e.g. 36.

3. What is the next 10s number? How many are needed to make this number? Find a domino
with this many spots on one side and blank on the other.

4. Record the addition, e.g. 36 + 4 = 40.

5. Your challenge is to make at least 10 additions like this.

Think of a 2-digit number. Find a domino to show this number. Can you find a domino to show any 2-
digit number? Why/why not? 

CHALLENGE! Can you find ALL the possible additions? Can you use a system to make sure you have 
found them all? 

Aims: 
– To use a system to find all possibilities
– To identify and use pattern to spot any missing dominoes
– To begin to understand the concept of difference

Minimum number of 
calculations expected 

11-18 
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Week 6 
For this week, there is not an investigation which is suitable for both year groups, but we have included one 

for each year group for you to choose from. You may wish to use the Y2 investigation with the Y2s, and ask 

a TA, if you have one, to work with one or more groups on the Y1 investigation as appropriate. 

 
Year 1 
 

Title: Tricky tracks Skill practised: 

 Recognising numbers 1–20 on a track Children use reasoning and logic to play ahead 
in playing a game on a 1-20 track. 

Conjecture: There is a way to play the game on a 1-20 track so that one of you gets 11 points and the 
other gets 10. This is the largest number of cubes it is possible to collect. 

What to do: 
Children work in pairs. 
 
Children will need copies of the number tracks – children can use 1-12 or 1-20 as you deem 
appropriate. You also need cubes and crayons for each pair. 
 

1. Children play in pairs. Each child takes one track and puts it in front of them. They need a 
crayon each – the colours must be different!  

2. They take turns to play. 
3. One child colours a number on the track. They must say the number out loud. If you don’t 

know it, ask someone to help so that you can go on playing!  
- If it has NO numbers coloured beside it the child takes 2 cubes 
- If it has 1 number coloured beside it then the child takes 1 cube 
- If it has a coloured number on each side of it, the child takes NO cubes 

4. Now the other player has a turn. 
5. Children keep colouring numbers until all the numbers on the track are coloured or until they 

can see that they can collect no more cubes! 
6. The person with most cubes is the winner. 

 
Children play again!  They think about these questions. 

- What numbers are good to colour to start with? 
- How can you force your partner to take no cubes or only one cube? 
- If you are both playing really well, how many cubes does the winner get? 

 
CHALLENGE!  When children have played several times, they make up a game where both players 
get the most cubes possible. Can you show me that this really is the way for you both to collect the 
MOST cubes? Which numbers are uncoloured at the end? 
 

Aim: 
– To use logic and reasoning to plan ahead in a game 

Minimum number of 
calculations expected 

N/A 
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Year 2 

Title: Guess the starter Skills practised: 

 Doubling numbers up to 20 

 Finding ‘lots of’ 10 

Children use their knowledge of inverse operations to 
work out the ‘starter’ numbers round multiplication 
grids. 

Conjecture:  We can use inverse operations and mathematical reasoning to find the mystery starter 
numbers on grids. 

What to do: 
Children work individually or in pairs. 

 
 7 9 14 

Double    
Lots of 10  90  

 
1. Complete the grid above. 
2. Now look at the grid below. 
3. Discuss with a partner what the mystery starter numbers must be. 
4. Fill them in and then check that you are certain you have found the correct numbers! 

 
 ☐ ☐ ☐ 

Double 16  20 
Lots of 10  30  

 
5. Now look at the grid below. 
6. Discuss with your partner what the starter numbers and the instructions in the left column 

should be. 
7. Test out your theories and complete the grid. 

 
 ☐ ☐ ☐ ☐ 
_________ 90  50  

_________  8  0 

 
CHALLENGE: Work together to create a new grid with missing numbers. You have to make sure that 
you have given enough information for people finding the mystery numbers to be able to solve it. 
Can you demonstrate that this is so? 
 

Aims: 
– To use inverse operations to find missing numbers. 
– To use mathematical reasoning to work out missing numbers and to 

create a similar puzzle. 

Minimum number of 
calculations expected 

20 
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Week 7 
For this week, there is not an investigation which is suitable for both year groups, but we have included one 

for each year group for you to choose from. You may wish to use the Y2 investigation with the Y2s, and ask 

a TA, if you have one, to work with one or more groups on the Y1 investigation as appropriate. 

 
Year 1 
 

Title: Sock doubles Skills practised: 

 Doubling numbers 1 to 5 

 Recognising odd and even numbers 

Children double numbers 1 to 5 as part 
of a game, and find which answers 
from 1 to 10 are possible. 

Conjecture: There is a pattern in the answers of doubles 1 to 5. 

What to do: 
Children work in pairs or small groups (in two teams). 
 
Each pair/group needs a pair of (clean!) socks loosely rolled-up into a ball and a large target board, 
preferably around a metre wide by 20cm deep: 
 

1 2 3 4 5 
 
Each child/team needs a 1 to 10 track (see resource with child sheet) and a pencil to ring numbers. 
 

1. Every player/team needs a track. Children take it in turns to throw the rolled up socks onto 
the target board. If the socks land on it, they double the number in that square (because 
there are two socks) and ring the answer on their track, e.g. land on 3, so ring 6. 

2. They carry on taking turns until one team rings five different numbers. 
 
What do children notice about the numbers they have ringed? Can they see a pattern? Can they 
remember what these numbers are called? Is it possible to ring other numbers on the track when 
playing this game? Why/why not? 
 
CHALLENGE!  Children design a game called Sock halves. The answers on the track are 1, 2, 3, 4 and 
5. They need to design the matching target board, so that every number when halved gives an 
answer on the new track. 
 

Aims: 
– To spot patterns 
– To begin to understand inverses 

 

Minimum number of 
calculations expected 

5 
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Year 2 

Title: Digit sums Skills practised: 

 Doubling numbers to 20 

 Finding digit sums 

 Identifying patterns 

Children find the sum of the digits in a sequence 
of numbers and compare the pattern found to 
that identified in the digit sums of the doubles. 

Conjecture:  We can identify the patterns in a sequence of doubled numbers. 

What to do: 
Children work individually or in pairs. 

1. Write the numbers 1 to 20 in a long line at the top of your page. 
2. Underneath each number, write the sum of its digits. 

1    2    3    4    ….    10     11    12   … 
1    2    3    4   ….       1       2      3   … 

3. If any numbers in your second line have two digits, add these two digits to get a new answer. 
1    2    3    4    ….    10     11    12   …     19    20 
1    2    3    4   ….       1       2      3   …      10 

                                                                                   1                        
 

Study the pattern in this line of numbers and discuss what you notice. 
 

4. Now write the doubles of every number from 1 to 20 in a line. 
5. Underneath each number, write the sum of its digits, like you did before. 
6. If any numbers in your second line have two digits, add these two digits to get a new answer, 

e.g. Under 38 we have 11, so we add the digits of 11 to get 2. 
 

Study the pattern in this line of numbers. How does it relate to your first pattern? 
 
CHALLENGE: Add each double to the number doubled, e.g. 2 + 1 = 3.  And 4 + 2 = 6. And 6 + 3 = 9…  
And so on. Write this new line of numbers in order in a line. Write the digit sums underneath. What 
pattern do you get? 
 

Aims: 
– To generate a sequence of numbers. 
– To explore patterns in digit sums. 

Minimum number of 
calculations expected 

30-40 
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Week 8  

Title: Shape wheels Skills practised: 

 Recognising 2D shapes 

 Creating sequences 
 

Children make a sequence of coloured shapes, changing one 
attribute at a time so that the sequence can end where it 
started, forming a circular sequence. 

Conjecture: It is possible to make a sequence of red, blue and yellow squares, triangle and circles, 
changing just colour of shape each time to form a ‘shape wheel’. 

What to do: 
Children work in pairs. 
Each pair needs one each of the following shapes: blue square, blue circle, blue triangle, red square, 
red circle, red triangle, yellow square, yellow circle and yellow tringle. 
 

1. Show children the following sequence of shapes: 

Say that only the shape OR colour changes as we add another shape. What shape could come 
next? Agree that this could be a yellow triangle, or a blue square (as the red square is already 
used). 

2. Explain the task for children is to create a sequence like this where the next shape in the 
sequence changes only in colour OR shape, not both. 

3. The next challenge is to create a similar sequence BUT this time their sequence must be a 
wheel shape so that the last of the nine shapes is followed by the first shape in the sequence! 
 

CHALLENGE!  Can children make a shape wheel which uses all nine shapes? For example: 
 
 
 

Can they create a different shape wheel? 
 
Y2 CHALLENGE! Add a green square, a green triangle and a green circle so that children have 12 
shapes. They use these to create a shape wheel, where the next shape in the sequence changes only 
in colour or shape. 
They could make a really big wheel using 16 shapes by adding a green rectangle, a blue rectangle, a 
yellow rectangle and a red rectangle! 

Aims: 
– To create sequences according to a given rule 
– To use trial and improvement 
– To begin to plan ahead to solve a problem 
– To realise that some mathematical problems have more than 

one solution 

Minimum number of 
calculations expected 

N/A 
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Week 9  

Title: Count down to zero Skills practised: 

 Y1: Subtracting 1 or 2 from 
numbers less than 10. 

 Y2: Subtracting single digit 
numbers from two-digit numbers 
 

Y1: Children take turns to subtract 1 or 2 from numbers 
up to 10. Y2: Children take turns to subtract 1, 2 or 3 
from a two-digit number greater than 20.  
They use strategies to help them win the game by 
reaching zero first. 

Conjecture:  We can work out a way to help us win the game. 
What to do: 
Children work in pairs. 
Year 1: 

1. Take turns to play. 

2. One of you writes 10.  

3. The next person has to subtract either 1 or 2 and write the new number underneath, e.g. you 

subtract 2 from 10 and write 8. 

4. The first person must do the same, subtracting 1 or 2, e.g. they subtract 1 from 8 and write 7 

underneath. 

5. Continue like this. 

6. The first person to write zero is the winner. 

7. Play again, starting with a different number. 
 

Discuss what you notice about good strategies. Does it matter who writes 3? Who writes 2?     
 

8. Play several times and start to refine your strategies. 

9. Discuss good ways of getting to be the winner. 

 
Year 2: 

1. Take turns to play. 
2. One of you writes a starting number. It must be bigger than 20, e.g. 32. 
3. The next person has to subtract either 1, 2 or 3 and write the new number underneath, e.g. 

you subtract 3 from 32 and write 29. 
4. The first person must do the same, subtracting 1, 2 or 3, e.g. they subtract 2 from 29 and 

write 27. 
5. Continue like this. 
6. The first person to write zero is the winner. 
7. Play again, starting with a different number. 

 
Discuss what you notice about good strategies. Does it matter who writes 3? Who writes 1?     

 
8. Play several times and start to refine your strategies. 
9. Discuss good ways of getting to be the winner. 

 

CHALLENGE: Write some advice to a new player. What will you tell them to do? Or to watch out for? 
 

Aims: 
– To think ahead and plan what might happen. 
– To develop strategies to win a game. 

Minimum number of 
calculations expected 

20-30 
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Week 10  

 

Title: Domino loop Skill practised: 

 Using pairs to 5, 6 and 7 
 

Children make loops of dominoes such that meeting 
ends have a given total number of spots. 

Conjecture: It is possible to use all the dominoes in a set to create a loop where meeting ends have a 
total of 6. 

What to do: 
Children work in pairs or small groups. 
Each pair/group will need a complete set of dominoes and plenty of table/floor space! 

1. Ask children to find two dominoes such that when they put them together, the total of the 
spots on the meeting ends is 6, e.g. 

 

2. Now ask children to find dominoes to put on either end so that meeting ends have a total of 
six spots, e.g. 

 
 

3. Ask them to keep on doing this to create one big loop using ALL of the dominoes. The last 
two dominoes should join up! 

 
4. If children have some dominoes left over, ask them to look for where they could insert them 

into the loop. They may also need to check the totals of matching ends to see if they have 
made a mistake! 

 

Can children use all dominoes to create a loop where meeting ends have a total of 7? Which 
dominoes are left out and why? Do they make a pattern? 
Can they make a loop so that meeting ends have a total of 5? Which dominoes are left out this time 
and why? 
 
Y2 CHALLENGE!  Ask children to try other totals, and after a while see if they can predict which 
dominoes will be left out. Ask them to draw a table to show the totals and the number of dominoes 
used each time. Can they see a pattern in the numbers of dominoes used? 
 

Aim: 
– To use knowledge of number facts and reasoning skills 

to explain why some dominoes can’t be used in a loop 

Minimum number of calculations 
expected 

28 
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Week 11  

 

Title: Square tens Skills practised: 

 Y1: Number bonds to 10 

 Y2: Number bonds to 20 

 Adding single-digit numbers 

Children find pairs of dominoes such that 
the total number of spots is 10, 12 or 20. 

Conjecture: Y1: It is possible to find ten pairs of dominoes which have a total of 10 spots. Y2: It is 
possible to find all the pairs of dominoes with a total of 20 spots. 

What to do: 
Children work individually or in pairs. 
Children working on this investigation will need a full set of dominoes. 
 
Year 1 

1. Find two dominoes such that the total number of spots is 10 and arrange them into a square. 

 
2. Now make as many square tens as you can! Keep each new square you make. 

 
Can you make ten square 10s? 
Which dominoes can’t be used? Why? 
When you pick up a domino, how do you know what domino to look for? 
 
How many square tens can you make which only use doubles? For example: 

 
 
CHALLENGE!  Make square 12s. It is possible to make fourteen square 12s, which uses EVERY domino 
in the set! 
 
Year 2: 

1. Find two dominoes such that the total number of spots is 20 and arrange them into a square. 
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2. Now make ALL the square 20s! Make a sketch of each new square you make. 

 
Which dominoes can’t be used? Why? 
When you pick up a domino, how do you know what domino to look for? 
 
CHALLENGE!  Make square 12s. It is possible to make fourteen square 12s, which uses EVERY domino 
in the set! 
 
Aims: 

– To understand that there are many different solutions to some 
mathematical questions 

– To find solutions using reasoning 
– To begin to understand ‘how many more to make…?’ 
 

Minimum number of 
calculations expected 

10  

 

 

 

 


