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Year 3/4 Problems and Investigations 

Spring 

 

Week 1  
 

Title: Counter place value Skills practised: 

 Y3: Using knowledge of place value in whole 3-
digit numbers 

 Y4: Using knowledge of place value in 3-digit 
numbers with one decimal place 
 

Children place counters on a PV grid to 
make three-digit numbers and then use 
logic to ensure they have made all 
combinations. Y3 make whole numbers; Y4 
make numbers with one decimal place. 

Conjecture: It is possible to demonstrate that all possibilities in this context have been found. 

What to do: 
Children work individually or in pairs. 
Year 3 

1. Draw a large 100s, 10s and 1s place value grid. 
2. Take six counters and place them in the grid to show a 3-digit number. This arrangement 

makes the number 231. 
100s 10s 1s 

  
 

                                                                      2                  3                  1   
3. What is the biggest number you can make using six counters? What is the biggest number 

you can make where there is at least one counter in every space? What is the smallest 3-digit 
number you can make using all six counters? What is the smallest number you can make 
where there is at least one counter in every space? How can you be sure that you have found 
all the possible numbers? 

4. Work to find out how many 3-digit numbers it is possible to make using all six counters. 
 
HINT: Place all of the counters in the 100s column, then move one to the 10s column. What number 
have you made now? Where else can this counter go? Now keep four counters in the first column 
and think where to put the two other counters to make different numbers. What might you do next? 
Make sure that you remember to keep a list of all the numbers you make! 
 

Think of other challenges to set one another, e.g. what is the closest number to 300 that you can 
make? 
 
Year 4 

1. Draw a large 10s, 1s and 0.1s place value grid. 
2. Take six counters and place them in the grid to show a 3-digit number with one decimal 

place. This arrangement makes the number 23.1. 
10s 1s 0.1s 
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3. What is the biggest number you can make using six counters? What is the biggest number 
you can make where there is at least one counter in every space? What is the smallest 3-digit 
number you can make using all six counters? What is the smallest number you can make 
where there is at least one counter in every space? How can you be sure that you have found 
all the possible numbers? 

4. Work to find out how many 3-digit numbers with one decimal place it is possible to make 
using all six counters. 

 
HINT: Place all of the counters in the 10s column, then move one to the 0.1s column. What number 
have you made? Now keep four counters in the 10s column and think where to put the two other 
counters to make different numbers. What might you do next? 
Make sure that you remember to keep a list of all the numbers you make! 
 
Think of other challenges to set one another, e.g. what is the closest number to 30 that you can 
make? 
 
NB Y4 will make fewer numbers than Y3. Children could discuss why this is the case. (They can’t have 
no counters in the 0.1s place or the number won’t be a 3-digit number with one decimal place.) 

Aims: 
– To make all the possible three-digit numbers where the digits 

have a total of 6 (Y3: make whole numbers; Y4 make numbers 
with one decimal place) 

– To use a system to help find all possibilities 

Minimum number of 
calculations expected 

22 
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Week 2  
 

Title: Make 100  Skills practised 

 Adding pairs of two-digit numbers mentally, using an 
appropriate strategy, e.g. partitioning and recombining, 
doubling/ near doubling, adding the nearest multiple of 
ten and adjusting.  

Given a pattern of four one digit 
numbers, children attempt to 
make a total of exactly 100. 

Conjecture:  It is possible to add four two-digit numbers - two of which have the same tens digit and 
two of which have the same ones digit - to make a total of exactly 100. 

What to do 
Children work individually or in pairs 
1.  Look at this arrangement of numbers: 

                
We will use these digits to give us four two-digit numbers: 

21 (reading along the 1st row) 
38 (reading along the 2nd row) 
23 (reading down the left hand column) 
18 (reading down the right hand column) 

The total of the four numbers is 100.  
 

2. Find four different digits that give four two-digit numbers which add to a total of 100. 
 
 

 Can you find different ways of making 100? What have you learned to help you? 
 
HINT:  When trying new numbers, only change one at a time to see what effect it has on the answer. 
What do the 1s digits add up to in the example given? 
 

Aims  
– Add two-digit numbers 
– Solve problems by a process of trial and improvement 

Minimum number of calculations 
expected 
10 – 12  
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Week 3  
 

Title: Pattern subtractions  Skills practised: 

 Y3: Subtracting 2-digit numbers from 
numbers between 100 and 200 

 Y4: Subtracting 2-digit numbers either 
side of a multiple of 100 

Y3: Children subtract 2-digit numbers from 3-digit 
numbers, by counting up, and look out for patterns 
in the numbers. Y4: Children subtract pairs of 3-
digit numbers. 

Conjecture: Having a pattern in subtractions give a pattern in the answers. 

What to do: 
Children work individually or in pairs. 
 
Year 3 

1. Work out 112 – 34, and then 123 – 45. What do you notice about the answers? 
2. Now work out 134 – 56. What do you think the answer will be to the next subtraction in the 

pattern? Try it and see! 
3. Carry on the subtraction pattern and see if the same thing happens. 
4. Now try 112 – 23, 123 – 34, 134 – 45…  

 
Why do you think this happens? 
 
HINT: Look at the first number in each of the first two subtractions. What is the difference between 
them? Now look at the numbers being subtracted. How are they different? If you have used Frog to 
work out these subtractions, your jottings may help you to see what is happening! 
 
Year 4 

1. Work out 312 – 234, then 323 – 245. What do you notice about the numbers in the 
subtraction? What do you notice about the answers? 

2. Now work out 334 – 256. What do you think the answer will be to the next subtraction in the 
pattern? Try it and see! 

3. Carry on the subtraction pattern and see if the same thing happens. 
4. Now try 312 – 223, 323 – 234, 234 – 245…  

 
Why do you think this happens? 
 
HINT: Look at the first number in each of the first two subtractions. What is the difference between 
them? Now look at the numbers being subtracted. How are they different? If you have used Frog to 
work out these subtractions, your jottings may help you to see what is happening! 
 
CHALLENGE! Can you make your own pattern of subtractions which have the same answer as each 
other? 
 

Aims:  
– To make and test predictions, checking any answers which seem 

not to fit 
– To begin to explain why the answers are as they are 

 

Minimum number of 
calculations expected 

13 
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Week 4  
 

Title: Hands and fingers Skills practised: 

 Measuring with a ruler to the nearest half 
centimetre 

 Recording data 

Children test a theory finding and using 
accurate measurements to the nearest half 
centimetre. 

Conjecture: The width of a person’s palm is the same as the length of their longest finger. 

What to do: 
Children work in pairs. 
 

1. Use a ruler to measure your 
friend’s palm width. 

2. Record the exact number of 
centimetres to the nearest half. 

3. Repeat this to measure his/her 
finger and record the 
measurement. 

4. Repeat this with another child in 
your class. 

 
Record your data on a block graph, where 
the vertical axis is the number of children 
and the horizontal axis is labelled: Same 
length, ½ cm difference, 1cm difference, 1½ 
cm difference, 2cm difference. 
How many blocks do you colour in each 
category? 
 

Aim:  
– To record data with care, understand and interpret the results 

 

Minimum number of 
measurements expected 

10 
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Week 5  

Title: Fraction bets! Skills practised: 

 Writing fractions along a line 

 Comparing fractions on a line 

Children look at fractions and make a hypothesis 
of which ones are closest. They then test this out 
by placing fractions on a line. 
Conjecture: We can create a hypothesis suggesting which fractions are closest together, then test it 
using a line. 

What to do: 
Children work in groups of 3 or 4. 
You will need fraction cards with these fractions:  1/8, 3/8, 5/8, 7/8, 1/6, 5/6, ¼, ¾, 1/3, 2/3, ½. You will also 
need a strip of A3 paper with a line of 24 squares along the middle. One end is marked 0, and the other 
is marked 1. 
 

1. Spread out the cards.  Explain that we will be placing all these fractions along a line. Before we 
do that, we shall be betting on which two will be closest together. 

2. Children discuss which two fractions are closest together. Which two fractions are nearly the 
same amount? 

3. Children discuss this, and then each child has to place a fraction bet. They write their fraction 
bet down:  I bet that ¾ and 5/6 are closest together. 

4. Children now use the line and start marking the different fractions on it. They will need to 
discuss where each one goes. 

 
 

5. Continue until it is clear which fractions are really close to each other on the line. 
6. Whose bet was correct? 

 
HINT: It helps to use different colours for each fraction family. It also helps to mark all of one fraction 
family before starting another one. 
 

Aims: 
– To discuss the relative size of fractions and to create a 

hypothesis 
– To test out the hypothesis using a number line 

 

Minimum number of 
calculations expected 

N/A 
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Week 6  
 

Title: Testing 10s Skills practised: 

 Y3: Multiplying by 10 

 Y3: Adding 3-digit numbers and 2-digit numbers 

 Y4: Dividing by 10 

 Y4: Adding on a number with one decimal place  

Children multiply (Y3) or divide (Y4) 
numbers by 10, carry out a given produce 
and look for patterns in their answer.  

Conjecture: There are only two possible answers to this procedure, and it is possible to predict 
which answer will occur.   

What to do: 
Children work individually or in pairs. 
 
Year 3 

1. Write a 2-digit number, e.g. 67. Multiply it by 10, e.g. 670. 
2. Add these two numbers together, e.g. 670 + 67 = 737. 
3. Add the 100s and 1s digits (the two outside digits, 7 and 7), e.g. 14. Then subtract the 10s 

digit (the middle digit), e.g. 14 – 3.   
4. Repeat with ten different 2-digit numbers.  
5. What patterns do you find? Can you predict what the answer will be depending on the two 

numbers you add first? 

Year 4 
1. Write a 3-digit number (not a multiple of 10) e.g. 468. Divide it by 10, e.g. 46.8. 
2. Add these two numbers together, e.g. 468 + 46.8 = 514.8. 
3. Add the 100s and 1s digits (first and third digits), e.g. 5 + 4. Add the 10s and 0.1s digits 

(second and fourth digits), e.g. 1 + 8. What do you notice? 
4. Repeat with ten different 3-digit numbers.  
5. Does the same thing always happen? Can you predict when the 100s and 1s digits will have 

the same total as the 10s and 0.1s total? 

 

Aims: 
– To make and test hypotheses 

 

Minimum number of calculations 
expected 

11 
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Week 7  
 

Title: Magical subtractions Skills practised: 

 Subtracting a single-digit number from a 3-
digit number 

 Adding 3 single-digit numbers 

Children subtract the digital root of a 3-digit 
number from that number. Magic ensues! 

Conjecture: The digital root subtracted from any 3-digit number always leaves an answer with digital 
root 9. 

What to do: 
Children work individually or in pairs. 
 

1. Write a 3-digit number, e.g. 472. 
2. Find its digital root by adding the digits until you reach a single digit number. So 4 + 7 + 2 = 13 

and 1 + 3 = 4. 
3. Subtract the digital root from the number itself, e.g. 472 – 4 = 468. 
4. Add the digits of the answer to find its digital root, 4 + 6 + 8 = 18 and 1 + 8 = 9. 
5. Try a new 3-digit number and repeat the process. 
6. Do this at least six times. 

 
Have you tried numbers containing 0 in the tens? Or a 0 in the ones? 
Does it make any difference what the digital root is? Have you tried numbers with a digital root of 1? 
What about 2-digit numbers? Or 4-digit numbers? 
 
HINT: Find the digital root of all the numbers where you count in 9s from 0 up to 90.    
 
Y4 CHALLENGE! Try 4-digit numbers, e.g. write 3472. Find the digital root and then subtract this 
from 3472. Find the digital root of the answer. What happens this time? 
 

Aims:  
– To think logically in trying different options to test the 

hypothesis 
 

Minimum number of 
calculations expected 

12 - 15 
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Week 8  
 

Title: Next door additions Skills practised: 

 Using written addition to add pairs of 3-digit 
numbers 

Children add pairs of 3-digit numbers and 
look for patterns in the digital roots of the 
answers. 

Conjecture: There is a pattern in digital roots when you add pairs of 3-digit numbers which have 
consecutive digits, and the digits in the second number are one more than each digit in the first 
number.  

What to do: 
Children work individually or in pairs. 
Year 3 

1. Use expanded or column addition to work out 123 + 234. 
                                         100    20   3                                    1 2 3 
                             +          200    30   4                          +        2 3 4 
                                           
                                         300    50    7      357                       3 5 7 

 
2. Add the digits together from your answer 357: 3 + 5 + 7 = 15. Then add the digits again so 

that you get a single-digit answer: 1 + 5 = 6. This is called finding the digital root. 
3. Now repeat with 234 + 345 and then 345 + 456 and so on. Can you see what is special about 

each pair of numbers? 
4. What do you notice about the digital roots of the answers? 

 
What happens if you try pairs of numbers like 987 + 876 and 654 + 543?  
 
Year 4 

1. Use column addition to work out 123 + 234 + 345. 
                                         1 2 3 
                                         2 3 4 
                                      + 3 4 5   
                                         1 1 
                                         7 0 2 

 
2. Add the digits together from your answer 702: 7 + 0 + 2 = 9. 9 is the digital root.  
3. Now repeat with 234 + 345 +456 and then 345 + 456 + 567 and so on. A digital root is always 

a single-digit number. Sometimes when you add the digits together of a number you get a 2-
digit answer, and so you need to add the digits again so that you get a single-digit answer in 
order to find the digital root, e.g. 2374: 2 + 3 + 7 + 4 = 16. 1 + 6 = 7. 

4. Can you see what is special about each trio of numbers? 
5. What do you notice about the digital roots of the answers? 

 
What happens if you try trios of numbers like 987 + 876 +765 and 654 + 543 + 432?  
 
  

Aims: 
– To make and test hypotheses 

Minimum number of calculations 
expected 

12 
  



© Hamilton Trust                                                                      Year 3/4 Spring All investigations 

Week 9  
 

Title: Time to reflect Skills practised: 

 Telling the time on a digital clock 
 

Y3: Children apply their knowledge of 12-
hour digital clocks. Y4: Children apply their 
knowledge of 24-hour digital clocks. 

Conjecture: It is possible to reflect a digital time to produce the same time in the reflection more 
often than not. 

What to do: 
Children work individually or in pairs. 
 
Look at this digital clock:   
 

 
Imagine that the clock stands on a mirror and makes a reflection: 

 
That’s interesting. The reflection tells a real time, but it’s not the same, right time. 
 
 
Now look at this digital clock…      
 
…and imagine that this clock stands on the mirror to make a reflection: 

Wow!  Not only does it tell a real time, but it’s the same, right time! 
 
 
 
 

1. Can you explore how many times throughout the day the reflection tells the same, right time? 
2. Now investigate what happens if you place the mirror to the right of the clock, like this: 

 
 

Y3 investigate 12-hour times, Y4 investigate 24-hour times.  

 

HINT: Which digits cast the same reflection? Does it matter where they appear in the sequence of 
four digits that make up the time? Using your own mirror might be really helpful. 

 

Aims:  
– To visualise mathematical contexts 
– To organise work in a logical way to check that all solutions have 

been found 

Minimum number of 
calculations expected 

20 
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Week 10  
 

Title: Crack the code Skills practised: 

 Multiplying single digit numbers 

 Using mental multiplication and division 
strategies 

Children work together to reason and think 
logically to crack a code. 

Conjecture: Given sufficient information you can crack the code – you can also invent a code for 
others to crack. 

What to do: 
Children work individually or in pairs. 
 

This table is the D times table. But what is D? 
Each letter represents one digit 0 - 9 
 
J x D = BJ                 H x D = BF              
C x D = BE               F x D = C                
E x D = FH               D x D = K                
K x D = FG               G x D = FB 
B x D = D                 A x D = A 

 
HINT: Which line has D as an answer? So what must the first number be? 
 
Now solve these: 

 H x FBJ = 
Write the answer in letters and then read it backwards! 

 FAC ÷ F =  
Write the answer in letters. 

 Double DK = then JG + DF =  
Write the first answer in front of the second in letters. 
 

Make up your own code for a different table.  Can your partner solve it? 
 
Y4 CHALLENGE! This is the A times table, but all the letters now represent different numbers to 
before! Work out what times table this is AND what each letter represents. Can you apply what you 
learnt when working out what letters represented in the D times table? 
 
          A x A = HA               F x A = GF 
          B x A = A                  G x A = DG 
          C x A = C                  H x A = BF 
          D x A = BD               J x A = HC 
          E x A = JG                K x A = GD 
 

Aim: 
– To use logical thinking to solve a puzzle 

Minimum number of 
calculations expected 

20 
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Week 11  
 

Title: Rocking remainders  Skills practised: 

 Dividing 2-digit numbers by numbers 3 up to 12, 
finding remainders 

 

Children divide 11, 22, 33… 99 by 3, 4, 
5… and look for patterns in the 
remainders. 

Conjecture: The remainders left when by dividing 11, 22, 33... 99 by any number always create a 
pattern. 

What to do: 
Children work in mixed age groups. Encourage them to split the work up between them, for example, 
Y3s could divide the smaller numbers and Y4s could divide the smaller numbers.  
 

1. Work out 11 ÷ 3, 22 ÷ 3, 33 ÷ 3 and so on up to 99 ÷ 3. What do you notice about the 
remainders? 

2. Now work out 11 ÷ 4, 22 ÷ 4, 33 ÷ 4 and so on up to 99 ÷ 4. After the first five, can you predict 
what the next remainder will be? 

3. Work as a group, split the work between you to divide 11, 22, 33… to 99 by 5, 6, 7... all the way 
up to 12 if you like! What patterns do you find? 

 
Which patterns of remainders are similar to those obtained when dividing by 3 and 4? Which are 
different? Which of these are similar to each other? 
Do ALL divisors give a pattern? Which divisor doesn’t give any remainders? Why? 
 

Aim: 
– To look for patterns, make and test predictions 
 

Minimum number of 
calculations expected 

At least 27, and up to 108! 

 
 
 


