
© Hamilton Trust                                                                      Year 4 Spring All investigations 

Year 4 Problems and Investigations 
Spring 

 
Week 1 
 

Title: Magical square decimals Skills practised: 
• Dividing numbers by ten to create 

1-place decimal numbers 
 

Children use the arrangement of digits on a magic 
square to create 1-place decimals. They try to 
demonstrate that they have found all the possibilities. 
Conjecture: We can demonstrate that there are 40 ways of creating 1-place decimal numbers 
using a magic square and division by 10. We can demonstrate that 24 of these give numbers 
between 1 and 6. 
What to do: 
Children work individually or in pairs. 
 

1. You will need a magic square each. 
4 3 8 
9 5 1 
2 7 6 

 
2. Create a 2-digit number by starting with any number on the square and moving either left 

or right, down or up (including diagonally). 
3. Divide the number by 10 to get a 1-place decimal number. 
4. How many numbers can be made in this way, which lie between 1 and 6? 

 
How can you be certain that you have found them all?  
 
Can you demonstrate to someone else that you have got all the possibilities? 
  
Aim: 

– To use logical reasoning to establish that we have found all 
the possibilities 

 

Minimum number of 
calculations expected 

25 
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Week 2 
 

Title: Present prices Skills practised: 
• Adding amounts of money using expanded 

and compact addition 
 

Children will use logic and addition, along 
with some trial and improvement to solve 
this problem involving money. 
Conjecture: Given differing information about combinations of prices, it is possible to work out 
individual costs. 
What to do: 
Children work individually or in pairs. 
 

Three friends bought presents for their families: 
• Ella bought one tin of chocolates and two DVDs.  They cost her £17.50. 
• Max bought two tins of chocolates and one DVD.  They cost him £15.50 
• Romanie bought two tins of chocolates and two DVDs.  What did they cost her? 

 

                  
 
 
What will your strategy be to begin this problem? 

Will it help to visualise it in some way? 

If/when you solve the problem, can you write a clear, step-by-step explanation of how you 
did it? 
 

HINT: Organising your recording might be useful when testing different amounts of money. 
 
Aim:  

– To organise work in a way that supports progress towards a 
solution 

Minimum number of 
calculations expected 

6 – 10 
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Week 3 
 

Title: Wonderful 1089! Skills practised: 
• Adding two 3-digit numbers using written 

addition 
• Subtracting one 3-digit number from another 

using column subtraction 

Children add two 3-digit numbers and 
subtract a pair of 3-digit numbers to 
find patterns. 

Conjecture: A constant (1089) can be obtained by reversing the digits, adding, then reversing the 
digits and subtracting. 
What to do: 
Children work individually or in pairs. 
 

1. Write a 3-digit number, e.g. 275. 
2. Reverse the digits: 572. 
3. Subtract the smaller number from the larger 

using column subtraction. 
4. Reverse the digits. 
5. Add the two numbers using column addition. 
6. Repeat this using seven different starting 

numbers, all 3-digit numbers. 
 

    5 7 2 
 – 2 7 5 
    2 9 7 
 + 7 9 2 
 1 0 8 9 
 

Can you find starting numbers that do not give you 1089 as an answer? 
(There are some.) 
 
Can you explain what is happening? 
   
Aim: 

– To use mathematical reasoning to begin to explain what they find 
Minimum number of 

calculations 
expected 

10-12 
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Week 4 
 

Title: Timeline Skills practiced: 
• Measuring lengths in m, cm and mm 
• Converting between m, cm and mm 
• Placing 4-digit numbers on landmarked lines 
• Using the language of time: year, decade, century, 

millennium 

Children use their knowledge 
about millimetres, centimetres 
and metres to create a scale 
timeline. 

Conjecture: It is possible to produce a timeline to scale. 
What to do: 
Children work in pairs or in small groups. You will need long (approx 2m) strips of paper. 

1. Work together to make a timeline from 0 to the current year. Each year is going to be 
represented by one millimetre, so your first task is to work out how long the line needs to 
be. 

2. It will be helpful to mark and label each century and each millennium. What length will 
represent a century? And a millennium? 

3. You can mark (but not label) each decade if you wish. What length will represent a decade? 

 
4. Now mark on the year that you were born. What length represents your age on the 

timeline? 
5. Choose some other dates to mark on the line. These could be: 

• Dates of events you have learnt about in history lessons. 
• Years of interesting inventions, e.g. the bicycle, the car, aeroplane, washing machine, 

fridge, the computer, the internet, piano, calculator, mobile phone…etc. 
• Important dates in history, e.g. year the first person stood on the moon, start and end 

of World Wars I and II, the birth of the NHS, the first recorded football game in England, 
the signing of the Magna Carta, the year Vikings started invading Britain, the Great Fire 
of London, the Battle of Hastings, the year women were first allowed to vote in the UK, 
the year Nelson Mandela became the first black president of South Africa, the year of 
Abolition of Slavery Act (UK), the year Shakespeare was born, the year of the London 
Olympics, the year America elected its first black president… whatever events you find 
interesting from the past. Carry out some research to help you online or using books. 

• Years that are important for you, your friends, your school, your family or your religion. 
It’s entirely up to you! If you like, you could extend your timeline to before 0, to 1000BC for 
example. 
Did your research uncover any surprises? 
Now ask some interesting questions, e.g. how long have women been able to vote in the UK? How 
old is your school? How long have people played football in England? The choice is yours! 
Compare your timeline with that of another pair/ group. Which parts of the timeline have more 
information than others? Why do you think that this is? 
Aims: 

– To gain more sense of the length of a millimetre, a centimetre, 
a decimetre and a metre 

– To see time in the form of a line from 0 to the current year, and 
some sense of order of historical events 

Minimum number of 
calculations expected 

N/A 



© Hamilton Trust                                                                      Year 4 Spring All investigations 

Week 5 
 

Title: Best score for me! Skills practised: 
• Finding equivalent fractions 
• Using and knowledge of factors and multiples 

Children find equivalent fractions to cross 
numbers on a 6 x 6 square. They use 
strategies to find their highest score. 
Conjecture: It is possible to achieve a score of at least 9 in this game! 
What to do: 
Children work individually or in pairs. 
 

 
1. Use a line of fraction cards as above. 
2. Choose a fraction, e.g. 3/4. Look at the first square below. 
3. Identify two numbers which, one over the other, make an equivalent fraction to the one 

chosen, e.g. 21/28. 
4. Write the equivalent fraction below the appropriate fraction card. 
5. Cross out these two numbers on the square. 
6. Choose another fraction, and repeat, e.g. choose 1/5, write 4/20 and cross out 4 and 20. 
7. Keep going like this. You cannot use a crossed-out number on your square for a second 

time! 
8. For how many fraction cards did you manage to write equivalent fractions underneath? A 

good score is anything over 6, but you are chasing 9 or 10! 
 
What sort of fractions is it best to choose first? Why? 
Why is it not sensible to choose ½ first?   
Which numbers on the square are never used? 
 

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 

 
 
Aims: 

– To identify and generate equivalent fractions 
– To use reasoning strategies and knowledge of factors and 

multiples to maximise a score in a game 

Minimum number of 
calculations expected 

16-20 
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Week 6 
 

Title: Mystery mulipliers Skills practised: 
• Multiplying single-digit numbers by multiples of 10 
• Dividing 2-digit and 3-digit multiples of 10 by 

multiples of 10 and single-digit numbers 

Children work out which single-digit 
numbers and multiples of 10 have 
given products in order to solve a 
puzzle. 
Conjecture: It is possible to produce a multiplication grid with more than one solution. 
What to do: 
Children work individually or in pairs. 
 

1. Look at this multiplication grid and describe to a partner how it works. 
 

5 40 200 

6 20 120 

30 800  

 
2. Work to find which whole single-digit numbers and multiples of 10 are missing from this 

grid. 
 

  240 

  120 

24 1200  

 
3. Can you find another solution? And maybe even a third solution? 

 
If all the numbers are whole numbers, can you be sure that there aren’t any other solutions? 
 
Now see if you can make up another grid that has more than one solution. 
 
Aims:  

– To use knowledge of multiplication facts and place value to 
multiply pairs of multiples of 10 together 

– To try out possible solutions to see if they work 
– To find all possibilities 

 

Minimum number of 
calculations expected 

12 
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Week 7 
 

Title: Tell the teacher Skills practised: 
• Adding and subtracting 1s, 10s, 100s and 1000s 

to/from four-digit numbers, including crossing 10s, 
100s and 1000s 

Children consider whether given 
calculations are harder or easier to 
work out a scoring system. 
Conjecture: There is a good reason why some answers should earn more marks than others! 
What to do: 
Children work individually or in pairs. 

1. A teacher has marked these three children’s pieces of work. She gives some questions 1 
point and more difficult questions 2 points. Can you work out her scoring system? 

   
2. Now write your own six questions with a total possible score of 10. Ask a friend to work 

them out. Then mark them using the same scoring system! 
 
How many points do you think the calculation 4537 + 403 should earn? 
What about 4537 + 603? And 4537 + 608? 
Make up your own calculations which you think should score 3 points, 4 points or even 5 points! 
 
Aims: 

– To think about what makes addition/subtraction of 1s, 10s, 100s 
easier/harder, spotting where calculations will cross 10s, 100s 
and 1000s 

– To test out ideas 
 

Minimum number of 
calculations expected 

14 

  

1. 4521 + 50 = 4571  

2. 6872 + 60 = 6932  

3. 4213 – 300 = 3813  

4. 5794 – 400 = 5394  

5. 6521 + 2000 = 8521  

6. 8432 – 7 = 8435  

5/9 Good try, let’s work on questions 
3 and 6 together. 

1. 4521 + 50 = 4571  

2. 6872 + 60 = 6933  

3. 4213 – 300 = 3913  

4. 5794 – 400 = 5394  

5. 6521 + 2000 = 8521  

6. 8432 – 7 = 8425  

7/9 Well done. Just try question 2 
again. 

1. 4521 + 50 = 4571  

2. 6872 + 60 = 6932  

3. 4213 – 300 = 3913  

4. 5794 – 400 = 5394  

5. 6521 + 2000 = 6721  

6. 8432 – 7 = 8425  

8/9 Just a silly little mistake! Can 
you see what you did? 
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Week 8 
 

Title: Mobile subtractions Skills practised: 
• Subtracting 3-digit numbers 
• Adding 3 single-digit numbers 

Children select three contiguous numbers 
from a mobile phone display and create a 
subtraction. 
Conjecture:  Subtracting two numbers with the same digits gives an answer with a reduced 
number of nine. 
What to do: 
Children work individually or in pairs. 

 
1. Use a mobile phone number 

display – like the one shown. 
2. Select three numbers – they MUST 

touch by a side or a corner, e.g. 
you can choose 159 but not 249 
because 4 and 9 don’t touch. 

3. Re-arrange the three numbers to 
make a new 3-digit number. 

4. Subtract the smaller from the 
larger number. 

5. Add the digits of the answer. 
6. Repeat this at least 10 times! 

 

 
 

1 2 3 

4 5 6 

7 8 9 

 0  
 

HINT: Choose to subtract by counting up or by doing a column subtraction – your choice each 
time! 
 
Does it make any difference if the 3-digit number has a 0 in it? 
How about choosing the same digit twice, e.g. 353 or 989? 
 
Does this work for 2-digit numbers?  Or 4-digit numbers?  
Aim: 

– To think about patterns and try different options to check 
 

Minimum number of 
calculations expected 

12-15 
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Week 9 
 

Title: Time to reflect Skills practised: 
• Telling the time on a digital clock 

 
Children apply their knowledge of 24 
hour digital clocks. 
Conjecture: It is possible to reflect a 24 hour 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: 

 
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: Table digital roots Skills practised: 
• Recalling times tables facts to 12 x 12Children find the digital roots of multiples 

of 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12. They 
identify patterns and relate these to what 
they know of numbers. 
Conjecture: There are patterns in the digital roots of tables which relate to the properties of 
numbers. 
What to do: 
Children work in groups of 3 or 4. 
You will need circles with 9 dots on the circumference evenly spaced and numbered 1-9. 

1. Children share out the times tables from 1 to 12, having 2 or 3 or 4 each and making sure 
that everyone has at least one ‘hard’ table and at least one ‘easy’ table.

2. Write out the multiples from the 1st to the 12th.
3. Add the digits of each answer and keep adding until you have the digital root of each

multiple up to the 12th.
  8  ->   8 
16  ->   7 
24  ->   6 
32  ->   5 
40  ->   4 
48  ->  12  ->  3 
etc. 

4. Repeat this with another times table.
5. Check that, between you, you have covered every table from 1 to 12.
6. Compare patterns.

CHALLENGE: Which tables have the same patterns of digital roots? Can you spot the pattern? 
Together, make a hypothesis. 

7. Draw the pattern of the digital roots by joining points on a circle where the circumference
has 9 equally spaced marks.

8. Check your hypothesis.

Aims: 
– To understand more about divisibility
– To identify patterns in the times tables and relate these to the

properties of numbers

Minimum number of 
calculations expected 

36 
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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 individually or in pairs. 
 

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 with a partner, split the work between you to divide 11 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! 
 


