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Year 1 Problems and Investigations 
Summer 

Week 1 
 

Title: New neighbours Skills practised: 
• Using place value in 2-digit numbers 
• Ordering 2-digit numbers 

Children use digit cards to make 2-digit numbers 
between neighbouring multiples of 10. 
Conjecture: It is possible to use the digits 1 to 9 to create 2-digit numbers so that there is one number 
between each pair of neighbouring multiples of 10 from 10 to 50.  
What to do: 
Children work individually or in pairs. 
Children need a set of 1 to 9 digit cards and a large strip of paper with the numbers 10, 20, 30, 40 and 
50 with spaces between for a pair of digit cards. 
You will need a street of numbers to show when explaining the investigation (see resource with child 
sheet). 
 

1. Show the ‘street’ of numbers 10, 20, 30, 40 and 50 living in houses.

 
2. Some new numbers are moving into the street! There is going to be a new number between 

every pair of numbers already living on the street, e.g. a number between 10 and 20, a number 
between 20 and 30 and on on. 

3. Ask children to use the digit cards to create the new numbers. They can only use a digit card 
once. For example, they could use two cards to create the number 27 and this could go 
between 20 and 30. 

 
4. Can they use the digit cards to create four numbers so that every house has a new neighbour? 

There should be one new number between every pair of neighbouring houses. 
  

HINT: Let children play around with this first, but if they are stuck ask them to think which digit in the 
new 2-digit numbers is the most important when working out where they will live on the street. For 
example, if they make the number 23 to go between 20 and 30, then they won’t be able to make a 
number between 30 and 40. 
 
CHALLENGE: Can children create a 10 to 100 street, and use two sets of 1-9 digit cards to make a new 
number between every neighbouring pair of multiples of 10? 
Aim: 

– To use trial and improvement 
Minimum number of calculations 

expected 
N/A 
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Week 2 
 

Title: Stop me if you can! Skills practised: 
• Adding 10 and 1 
• Subtracting 10 and 1 

Children create diagonal lines on a 1-100 grid by 
adding and subtracting 10 and 1, whilst trying to 
stop their partner doing the same. 
Conjecture: It is possible to choose numbers to stop my partner making a long diagonal line! 
What to do: 
Children play in pairs. 
Each pair need a 1-100 grid (see resource with child sheet) and two different coloured crayons. 
 

1. Children take it in turns to play. 
2. One player chooses a number on the grid and colours it. 
3. This player adds 10, then adds 1 and colours the answer on the grid. They write the addition, 

e.g. 23 + 10 + 1 = 34. 
4. Next, they go back to their original number. 
5. They subtract 10, subtract 1 and colour the answer. They write the subtraction, e.g. 23 – 10 – 1 

= 12. 

 
6. Now the other player chooses a different number, and does the same, using a different 

coloured crayon. BUT no square can be coloured twice! 
7. Children have six goes each. 

 
Each player’s AIM is to create a long diagonal line in their colour. How long a line can they make? 
Can they stop their partner making a long line by choosing a number which gets in their way? 
 
HINT: If you only ever choose numbers to stop your partner, you will never make a long line of your 
own! 
 
CHALLENGE: What number should you choose to start with in order make the longest diagonal line 
possible? 
 
Aim: 

– To plan ahead and think strategically 
 

Minimum number of calculations 
expected 

12 
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Week 3 
 

Title: Dice to ten Skills practised: 
• Adding to the next 10 
• Using place value in 2-digit numbers 

Children roll a pair of dice to generate 2-digit 
numbers and think which order they need to use the 
digits so that the complement to the next multiple of 
10 is on the dice. 
Conjecture: It is always possible to roll two 1-6 dice and make a 2-digit number so that the amount 
needed to make the next 10s number is on the dice. 
What to do: 
Children play in pairs. 
Each pair needs two 1-6 dice and a 1-100 grid or 0 to 100 beaded line (see resource with child sheet). 
 

1. Children work together to roll two dice. They use the numbers rolled to make a 2-digit 
number, e.g.  
 

 
 

2. They then work out how much they need to add to the 2-digit number to get to the next 
multiple of 10. Children can use a number grid or beaded line to help, e.g. 43 + 7 = 50. 

3. Ask them to look at the number they added. Is it on the dice? E.g. 7 is not on the dice. 
4. Repeat ten times. 
5. How many of their numbers were on the dice? 
6. How many were not? 
7. Repeat, but this time when rolling the dice, ask children to look at the numbers and try to 

make a 2-digit number which will mean that they add a number which IS on the dice, e.g. if 
they used 4 and 3 to make 34 instead of 43, they would get 34 + 6 = 40, and 6 is on the dice. 

 
CHALLENGE: Can you always make numbers so that you add a number which is on the dice? 
 
Aim: 

– To plan ahead and adjust decisions accordingly 
 

Minimum number of calculations 
expected 

12 
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Week 4 
 

Title: Bears’ moving day Skill practised: 
• Recognising the faces of a cube 

 
Children make an open cube in the context of a 
story. 
Conjecture: It is possible to make an open cube from paper to fit four counting bears. 
What to do: 
Children work individually or in pairs. 
Children need four counting bears (one large, one medium and two small bears), plenty of scrap paper, 
scissors and sellotape. 
 

1. Show a large bear, a medium bear and two small bears. Say that a family of bears are moving 
today from one part of the wildlife sanctuary to another. Their keeper needs to make a crate 
for their short journey. It needs to be big enough so that they don’t feel squashed, but not so 
big that they slide about, as that makes them frightened. It also needs to be cube shaped as 
that is easy to make. Show children a solid cube to remind them what a cube looks like.  
 

 
 

2. The children’s task is to make a crate from paper for their four bears. Say that there is plenty 
of scrap paper so that they can experiment and discover how best to make the cube crate for 
the bears. 

3. Allow children to experiment with drawing the base and making the flaps to fold up to form 
the sides of the crate. They are unlikely to draw a net of five squares to begin with, but let 
them fold up the flaps of their nets to find out if they work, and discover for themselves what 
shape and height they need to be as they adapt their design. Don’t tell them that all the faces 
need to be squares but let them find this out for themselves. 

4. Children test to check that their four bears fit in the crate snugly. 
 

What do you notice about the shapes you have cut out to make your cube crate? 
 
Children could make cuboid crates for other groups of toy animals you have available. 
 
Aims:  

– To make an open cube through trial and 
improvement 

– To discover the net of an open cube 
 

Minimum number of calculations expected 
N/A  
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Week 5 
 

Title: Trains Skill practised: 
• Counting in 2s, 5s and 10s 

 
Children use the same size ‘carriages’ (rods) 
to make a ‘train’ of 20 units. 
Conjecture: There is more than one way of making a train 20 units long using carriages of the same 
size. 
What to do 
Children work individually or in pairs. 
They will need Cuisenaire rods. In advance draw round two Cuisenaire 10s rods end to end to produce 
a line 20 units long (or ask children to use the track up to 20). Draw a train engine on one end. 
If you do not have Cuisenaire, copy the resources sheet onto card (see child sheet for resource). 
 

1. Explain that Mr Choo’s train has carriages which must be 20 units long altogether. Every 
carriage must be the same length. 

2. Give each child/pair an outline of the length of the carriages. Ask children to explore which 
size carriages can be repeated to give the same total length of 20 units. 
 

 
 

            Which size carriages can Mr Choo use? 
            Can children write a matching multiplication for each carriage, e.g. 4 × 5 = 20? 
 

3. Children try making a train 24 units long. How many ways can they do this? Remember the 
carriages must all be the same length in any one train! 
 

CHALLENGE: Children try different train lengths, e.g. one of 30…  Now one of 36… Which train lengths 
have several different ways of having carriages?  
 
Aims: 

– To find repeated additions with a given total 
– To consolidate understanding of multiplication as 

repeated addition 
 

Minimum number of calculations 
expected 

10 

 
 
 
 
 
  



© Hamilton Trust                                                                    Year 1 Summer All Investigations  
 

Week 6 
 

Title: Dicey coins Skill practised: 
• Finding money totals to 10p and 

20p 
Children roll a dice to determine how many coins they can 
take. They try to choose coins with a total of either 10p or 
20p. 
Conjecture:  It is possible to make 10p or 20p with 1, 2, 3, 4, 5 or 6 coins. 
What to do: 
Children work in pairs. 
Each pair needs a 1-6 dice and 1p, 2p, 5p and 10p coins (preferably real coins). 
 

1. Children roll the dice and write the number down. 
2. The number shown tells them how many coins to take. 
3. The aim is to try to make either 10p or 20p using that number of coins, 

e.g. they roll a ‘3’. They could take a 5p, a 5p and a 10p to make 20p. 
4. Ask children to write the addition beside the number, 

e.g. 3    10p + 5p + 5p = 20p 
5. Repeat. If they get the same number, ask them to try to make 10p or 20p in a different way 

from before. If it is not possible, they make a note, 
e.g. 3    10p + 5p + 5p = 20p - the only way. 

 
Can you make 10p or 20p using each dice number of coins? 
 
CHALLENGE: How many different ways of making 10p or 20p can you find for each number on the 
dice? 
 
Aims: 

– To use trial and improvement 
– To realise that there can be more than one solution 

 

Minimum number of calculations 
expected 

10 
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Week 7 
 

Title: Domino additions Skills practised: 
• Using number facts to add 1-digit 

numbers to 2-digit numbers 
Children use dominoes to generate 2-digit 
numbers plus 1-digit number additions in a 
pattern. 
Conjecture: It is possible to find families of seven additions to match each single-digit number fact 
using dominoes. 
What to do: 
Children work in pairs. 
Each pair need a set of dominoes. 
 

1. Ask children to spread the dominoes face up on the table. 
2. They take two dominoes that have blanks on one side and use these to create an addition, 

with the blanks on the left. They record the addition, e.g. 
 

 
3. Challenge children to find as many domino additions as they can using this fact. The second 

domino stays the same and the first domino must keep the same number of spots on the 
right, e.g. 5. They record the addition each time. 
 

 
 

4. How many domino additions can children find in this number fact ‘family’? 
5. Children choose a new pair of ‘single-digit’ dominoes and repeat. 
6. Is there the same number in this domino addition family? Do children think there will always 

be this number? Why/why not? 
 

HINT: Can children use pattern to help them to find all the dominos additions in a family? 
For example, 
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CHALLENGE! Use these two dominoes to make an addition ‘family’. 

 
 
What do you notice about the first digit in the first number in the additions and the first digit in the 
answers this time? 
Are there any other pairs of dominoes which make this happen? 
 
Aims: 

– To use pattern to help find all possibilities 
– To show that all possible combinations have been 

found 
 

Minimum number of calculations 
expected 

14 
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Week 8 
 

Title: Spin the mouse Skills practised: 
• Using ¼ and ½ turns 
• Using the knowledge that two halves make a 

whole and four quarters make a whole 

Children turn a mouse through a rolled 
number of quarter or half turns, aiming to 
get the mouse facing home again. 
Conjecture: It is possible to plan the numbers of half and quarter turns needed to make the mouse face 
home. 
What to do: 
Children play in pairs. 
Each pair needs a 1-6 dice and a mouse attached to the centre of a game board with a loose brass 
fastener like this (see child sheet for resources): 

 
1. Children start with the mouse facing home (the nest). 
2. They take it in turns to roll a 1-6 dice. They choose to turn the mouse that number of ¼ or ½ 

turns. 
3. The aim is get their mouse pointing home again. If they do, they score a point. If not, they leave 

the mouse facing that direction ready for their next turn. If the mouse faces the empty square, 
they lose a point (if they have any). 

4. When their mouse isn’t facing home, encourage children to try and predict where it will face 
after the rolled number of ¼ or ½ turns. 

 
If the mouse is facing home, which numbers on the dice get the mouse to face home again? Which 
numbers work for ½ turns? For ¼ turns? For both? 
 
HINT: How many ½ turns make a whole turn? How many ¼ turns make a whole turn? 
 
CHALLENGE! If you could make your own dice, which six numbers would you put on the faces of the dice 
to be really good at this game? The six numbers MUST be different! 
 
Aim: 

– To plan ahead and make decisions accordingly 
 

Minimum number of calculations 
expected 

N/A 
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Week 9 
 

Title: Halving chains Skills practised: 
• Halving even numbers up to 20 
• Recognising even numbers 

Children investigate which numbers from 1 to 
20 will give the longest halving chain (each 
‘link’ must be a whole number). 
Conjecture: The biggest number will give the longest halving chain. (This is false but the children may 
enjoy proving it to be wrong!) 
What to do: 
Children work in pairs. 
Each pair needs 20 cubes. 
 

1. Ask children to write 12, halve it (using cubes to help if necessary) and write down the answer, 
6. They then halve 6 and write the answer, 3. Can we halve 3 without cutting a cube in half? 
Children try if they are not sure. So we’ve made a halving chain starting at 12: 

 
2. Challenge children to find which number up to 20 produces the longest halving chain. (Each 

number in the chain must be a whole number.) Which number do they think it might be? 
 

Did 20 produce the longest chain? Why not? 
What do children notice about the numbers in the longest chain? 
 
CHALLENGE! Could children use doubling to produce an even longer halving chain? 
  
Aim: 

– To make and test predictions 
 

Minimum number of calculations 
expected 

15 
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Week 10 
 
 

Title: Change challenge Skill practised: 
• Finding change by counting up 

 
Children find different ways of getting 1p, 2p, 
3p… change when buying biscuits/cakes costing 
1p to 20p and using 2p, 5p, 10p or 20p coins. 
Conjecture: It is possible to find all the ways of getting 1p, 2p, 3p… change when buying 
biscuits/cakes costing 1p to 20p and paying using 2p, 5p, 10p or 20p coins.  
What to do: 
Children work individually or in pairs. 
They need a picture of priced biscuits/cakes (see child sheet for resource) and 2p, 5p, 10p and 20p 
coins (preferably real coins). 
 

1. Children choose a biscuit/cake. They then choose a coin to buy it. 
2. They work out the change and write it down. 
3. Repeat this five times. 
4. Ask children to talk to someone else. What different amounts of change have they written in 

their list? 
5. How many ways can you make different amounts of change? 
6. Ask children to explore this, encouraging them to be logical, e.g. 

Biscuit 1p, coin 2p – change = 1p 
Biscuit 4p, coin 5p – change = 1p 
Cake 9p, coin 10p – change = 1p 
Cake 19p, coin 20p – change = 1p 
There are four ways of getting 1p change. 

 
CHALLENGE: Using these coins and these cakes, how many ways can you make each possible amount 
of change? 
 
Aim: 

– To find solutions by working systematically 
 

Minimum number of calculations 
expected 

12 
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Week 11 

Title: Time challenge Skill practised: 
• Ordering times from earliest to latest 

 
Children use time vocabulary to write times on 
analogue clocks. 
Conjecture: It is possible to arrange the cards face up in an order such that it will be possible to use 
them all, writing different times after each card. 
What to do: 
Children play in pairs. 
Each pair needs a set of eight cards with time vocabulary (see child sheet for resource to copy onto 
card and cut up) and a sheet of blank clock faces for children to cut up (see child sheet for resource). 
 

1. Children spread out the word cards face down and cut up the clock faces. 
2. First child: Take a clock face. Draw on the hands at an o’clock time, e.g. 3 o’clock. 
3. Second child: Take a word card. Read it, e.g. Soon. 
4. Together, they discuss and work out a time that fits what the card tells them, e.g. What time 

is soon after your time? 3:30. 
5. They draw this time on a clock face. This is their new time. 
6. Next they take another card, e.g. Earlier. 
7. Together, they discuss and work out a time that fits what the card tells them, e.g. 2:00. 
8. BUT they may not draw a time they have already had! 
9. They draw their agreed time on a clock face. This is their new time. 
10. Children keep playing like this until they have used all the cards if they can. 
11. They may get stuck!  Ask children to discuss why they are stuck. 
12. Children turn the cards over and play again. 

 
Which times are morning? Which are afternoon? 
What makes it hard to use a card? 
 
CHALLENGE: Draw a time to start with and arrange the cards face up in an order where you know it 
will be possible to use them all, writing different times after each card. 
 
Aims: 

– To reason about times in the day and place them in 
a sequence 

– To plan ahead and think strategically 
 

Minimum number of calculations 
expected 

N/A 

 


