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Diagram Problems and Visual Puzzles 
Level Guidance 


 
Appropriate Strategies for  


Diagram problems and Visual Puzzles 
• Identify the given information and represent it in 


another way 
• Use a systematic approach to solve the problem and a way 


of recording if necessary 
• Use drawings or annotations to help visualise the problem 


using familiar shapes or patterns 
• Try other possibilities to check the solution 


 
The context for this problem is bus routes between 6 towns. 
By adapting the rules of the problem, children are able to show 
evidence of levels 1-5 problem solving skills.   
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Linked problems 
• Red Riding Hood choosing paths through the woods 
• Santa / postman delivering presents to a number of houses 
• Routes round the zoo to visit various animals 
• Routes round the school fete 
• Routes to and from home to school 


This guidance also covers visual puzzles where children are asked to find shapes 
within a shape e.g. Nos. 25 and 58 from the Mathematical Challenges for Able 
Pupils in KS1 and 2 


Level Guidance 
 


                     
Six towns are connected by bus routes. 
The bus starts and finishes at town A. 


It does not visit a town more than once on a route. 
It does not have to visit every town on a route. 


Find some routes it could take. 
Level 1 


• Use practical resources to represent towns and linking 
roads at adult suggestion. 


• Able to describe verbally or with resources routes which 
satisfy rules of the problem 


• Be able to explain why some routes are not possible 
 
Level 2 


• Use practical resources to represent towns and linking 
roads reflecting accurately the given diagram 


• Able to organise routes into groups with similar 
characteristics e.g. all the routes which start AB or all 
the routes which visit 5 towns 


• Record routes found through annotating or sketching 
another diagram 


• Able to persevere and consider wider range of routes 
than Level 1 
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Level 3 


• Able to suggest different ways of representing the given 
information i.e interpret diagram with resources, draw 
own route map, give codes for each route. 


• Begin to tackle the problem systematically (after initial 
attempt) by grouping some routes with similar 
characteristics i.e those routes which start ABC 


•  Record routes found through annotating/sketching 
another diagram or using coding i.e AFC………… 


• Begin to look for missing routes by referring to 
systematic working and checking for repeats 


 
Level 4  


• Be able to interpret the diagram in relation to 
constraints of the problem i.e. understand that you 
cannot travel directly from A to D or B to E 


• Aware that problem should be tackled in a systematic way 
(initial attempts may not be systematic, but approach 
should change once problem is understood) 


• Record routes in an organised and clear way using a 
suitable shorthand system.  


• Use mathematical reasoning to justify final solution 
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Level 5 


• Be able to combine information given in different formats 
and represent it in an appropriate manner 


• Use a system for finding all possible routes which uses 
mathematical reasoning to justify final solution. 


• Apply reasoning to discover the cheapest route. 
• Communicate findings in an appropriate way, with 


sufficient detail to enable others to interpret their work. 
 
 
 
 


Solution 
There are 6 different routes from A back to A 
ABCDEFA 
ABDCEFA 
ABDECFA 
And the 3 reversals of these: 
AFEDCBA 
AFECDBA 
AFCEDBA 
The cheapest routes are ABDECFA and its reversal, which each cost 
£21. 
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Diagram and Visual Problems  
 
 
 
 
 
 Babes in the Wood 


As the brother and sister try to find their way through the 
wood they only walk North or East. 


They leave a trail of breadcrumbs behind them so they do 
not go along the same path twice. 


E


N


S


W


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


  
 
 
 
 
 
 
 
 
 
 


How many routes are there through 
the wood to the Gingerbread House? 


Learning and Teaching Objectives 
• Use a systematic approach to solve the problem 
• Choose and use an appropriate way of recording 
• Have a way of deciding when all possibilities have been found 







Babes in the Wood Solution: 


 
 
Use a systematic approach to work out how many routes there 
are to each intersection of paths. 
From the patterns that arise predict the final number of paths 
which would be too difficult to count with confidence. 








Diagram and Visual Problems  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Building Roads 
 


Five families are building houses in an isolated area. 
Roads will have to be built to connect each house with 


every other house. 


How many roads will have to be built? 
 


If the families do not mind sharing roads, what is the least 
number of roads that need to be built so that each house is 


linked to every other house? 


Learning and Teaching Objectives 
• Use drawings or annotations to help visualise the problem 
• Use a systematic approach to solve the problem 
• Choose and use an appropriate method of recording 
• Try other possibilities to check the solution 







 
Building Roads Solution 


 
 
Extension: more houses, look for patterns in how many roads are 
built, predict for larger numbers of houses 
 
 


 If the families do not mind sharing 
roads, what is the least number of roads that need to be built so 


that each house is linked to every other house? 
 
 
 
 








Diagram and visual problems  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Buried Treasure  
 (use counters for your treasure) 


Ten items must be buried in the garden for a treasure hunt. 
 


The map to record where the treasure is buried is a 5 x 5 square 
grid. 


 
The treasure must be buried so that no more than two objects lie in 


a straight line in any direction. 
 


 
Can you draw the map to show where the treasure is buried? 


 


Learning and Teaching Objectives 
• Use a systematic approach to solve the problem 
• Choose and use a recording method to keep track of what has 


been tried 


 







Buried Treasure 
Solution:
     


       


     


     


     


 
     


     


     


     


     


 


     


     


     


     


     


 
     


     


     


     


     


 
     


     


     


     


     


 
     


     


     


     


     












Diagram and Visual Problems  
 
 
 
 
 
 House Numbers 


 
On my street, the houses on one side of the street are 


numbered 1, 2, 3, 4 and so on. 
The houses on the other side of the street are numbered 
backwards, so that the house with the largest number is 


opposite house number 1. 
 


1 2
3 4


 
• My house number is 12  


and I live opposite house number 29. 
How many houses are on my street? 


 
• If the houses are re-numbered so that one side of the 


street is the even numbers 2, 4, 6 and so on 
and the other side of the street is the odd numbers with 


the largest odd number opposite house number 2, 
which house number will be opposite mine? 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Learning and Teaching Objectives 
• Identify the given information and represent it in another 


way 
• Use drawings or annotations to help visualise the problem  
• Choose and use an appropriate method of recording 







 
House Numbers Solution 
 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 


 
 
 


2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 
39 37 35 33 31 29 27 25 23 21 19 17 15 13 11 9 7 5 3 1 


 








Diagram and visual problems  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


How Many Colours? 
Use a grid of hexagons like the ones below. 
 
The challenge is to colour it in using the least number of 


colours following the rule that no hexagon touches a 
hexagon of the same colour 


 


 
 


• What do you notice about the pattern of colours? 
• Predict the sequence of colours if another row of 


hexagons is added 
• What would happen if the grid of hexagons 


continued to grow? 
• Try the same activity with a triangular grid 


 


Learning and Teaching Objectives 
• Use a systematic approach to solve a problem 
• Select an appropriate way of recording 
• Describe a rule of a pattern 
• Predict the next few terms in a sequence to test the rule 







 
How Many Colours Solution 
 


1


2 3


13 2


1 132


132 2 3


               3 colours 
 
 
 


    Triangular grid 2 colours 








Diagram and visual problems  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


10 
cm 


Jigsaw shapes 
What different shapes can you make by  


fitting these 4 triangles together? 
 10 cm 


 
 


 


Learning and Teaching Objectives 
• Use a systematic approach to solve the problem and a way of 


recording  
• Sort shapes and describe some of their features 








 
 
 
 
 


Making Trains 
The children were using coloured rods of different lengths: 


************************************************************* 
Matt made a train with 4 different coloured rods 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


• Make trains that are the same length as 3 pink rods using 
different coloured rods 


• Make a train the same length as 2 black rods and a light 
green without using any white rods 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


Kate made a train the same length but using only white rods 
Can you make trains the same length as Matt’s but using only 


rods of one colour? 


This problem is based on Cuisenaire rods if they are available 


Diagram and Visual Problems 


Learning and Teaching Objectives 
• Use drawings and annotations to help visualise the problem 
• Choose and use an appropriate method of recording 
• Identify the given information and represent it in another 


way 







 
Making Trains Solution 
 
Matt’s train is 20 units long 


• 20 x 1 
• 10 x 2 
• 5 x 4 
• 4 x 5 
• 2 x 10 


 
3 pink rods = 12 units 


• 10 + 2 
• 9 + 3 
• 8 + 4 
• 7 + 5 
• 9 + 2  + 1 
• 8 + 3 + 1 
• 7 + 3 + 2 
• 6 + 5 + 1 
• 6 + 4 + 2 … 


 
2 black rods and a light green = 17 units 


• 10 + 7 
• 9 + 8 
• 6 + 6 + 5 
• 5 + 5 + 5 + 2 
• 4 + 4 + 9 … 








Diagram and Visual Problems  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Measuring Tape 
 


With the help of a tape measure, 
make a paper strip 36cm long 


 
Mark distances of 1, 3, 6, 13, 20, 27, 31 and 35 cm  


from the end 
 


 
The lengths 1cm, 2cm, 3cm, 4cm and 5cm can be measured  


using this strip. 
 


Investigate how many other lengths can be measured using 
this strip 


 
What is the least number of marks needed on a 12cm strip 
so it can measure every whole number of cm from 1 to 12? 


 


Learning and Teaching Objectives 
• Use a systematic approach to solve the problem 
• Choose and use a method of recording 
• Use drawings or annotations to help visualise the problem 
• Try other possibilities to check the solution 







 
 
Measuring Tape Solution 
 


1 2 3 4 5 6 7 8 9 
1 1  3 3 27  31 1  6 6 6  13 27  


35 
27  


36 
10 11 12 13 14 15 16 17 18 


3  13 20  
31 


1  13 13 6  20 20  
35 


20  
36 


3  20 13  
31 


19 20 21 22 23 24 25 26 27 
1  20 20 6  27 13  


35 
13  
36 


3  27 6  31 1  27 27 


28 29 30 31 32 33 34 35 36 
3  31 6  35 1  31 31 3  35 3  36 1  35 35 36 


 
 
 


 
A solution with 4 marks 








Diagram and Visual  Problems  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Narrowing the Angle 
 
In the diagram, the striker has escaped all the defenders 


and only has the goalkeeper to beat. 
The goalkeeper is standing on his line and is able to stop a 


shot 2.5 metres on either side of him. 
8 m


12 m


2.5m 2.5m


angle of range


 
 


• If the goalkeeper 
stays on his line, 
at what width of 
goal could the 
striker shoot? 


 
• What are the two 


angles of range? 
 
• If the goalkeeper 


moves forward a 
metre at a time, 
how do the angles 
of range change? 


 
• What is the least 


distance the 
goalie can come 
off his line in 
order to be sure 
he will save the 
shot? 


Learning and Teaching Objectives 
• Use drawings or annotations to help visualise the problem 
• Use a systematic approach to solve the problem  
• Choose and use a suitable way of recording 







 
Narrowing the Angle 
 


• 1.5m either side 
• approx. 70 each side, 370 for the whole goal 
• each metre the goal keeper moves forward reduces the 


angle at either side by between 1 and 2 degrees 
• 4.5metres 








Diagram and visual problems  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Fun with ‘Pentominoes’ 
 
Use squared paper and pencil, square tiles, cubes, multilink, 
 Area ITP or any square shapes 
 
How many different patterns can you make by joining five squares? 


Squares must join edge to edge. 
 
 


                          


                               
• How will you organise your shapes to make sure you have 


found them all? 
• If you use 4 squares how many shapes are there? What 


about 3 squares? Can you find any patterns? 


Learning and Teaching Objectives 
• Use a systematic approach to solve a problem 
• Develop an appropriate recording system 
• Recognise rotational and reflective symmetry 
• Describe a rule of a pattern  







 
Pentominoes Solution 
 


results for 1, 2, 3
and 4 squares


results for 5 
squares


 
 
reflections or rotations of shapes are not counted as ‘different’            
 
a useful problem to show children that patterns should not be predicted too 
quickly, and that some problems have patterns that are not within their 
maths knowledge to describe         








Diagram Problems and Visual Puzzles  
 
 
 
 
 


Polygons 


 
 


Is this statement correct? 
 


Investigate regular polygons with  
3, 4, 5, 6, 7, 8, 9 and 10 sides. 


 
Can you work out the angles of each shape? 


 
What patterns can you find? 


  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Learning and Teaching Objectives 
• Use drawings or annotations to help visualise the problem 
• Use a systematic approach to solve the problem  
• Choose and use a suitable way of recording 


 







 
Polygons Solution 
 


3 lines of symmetry
60 degrees


4 lines of symmetry
90 degrees


5 lines of symmetry
108 degrees


6 lines of symmetry
120 degrees


heptagon - 7 lines of symmetry - between 129 and 130 degrees
octagon   - 8 lines of symmetry - 135 degrees
nonagon - 9 lines of symmetry -  140 degrees
decagon - 10 lines of symmetry - 144 degrees  


 
(A 50p coin is an easily accessible model for a heptagon) 
 
Investigating the pattern in the degrees as the number of sides increases is 
an interesting extension for this problem 








Diagram and Visual Problems  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Tony’s Ice Creams 


Tony's Ice Creams 


 
Tony is an ice cream man. 


He visits 5 towns each day in the summer. 
He gets bored visiting them in the same order every day. 


 
Tony lives in town A – 


 he starts and finishes there every day 


 


Using the map, can you 
list all the different 
routes so Tony can 
vary which way he 
travels each day? 


Learning and Teaching Objectives 
• Use a systematic approach to solve the problem  
• Choose and use an appropriate way of recording 
• Use drawings or annotations to help visualise the problem 







 
Tony’s Ice Creams Solution 
 
Routes must start with one of these roads 
 


AB AC AE 
A B D C E A A C D B E A A E B D C A 
A B D E C A A C E D B A A E C D B A 
A B E D C A   
 








 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Learning and Teaching Objectives 


• Identify the given information and represent it in another way 
• Use drawings or annotations to help visualise the problem 


 
• Describe a rule of a pattern or relationship in words or pictures 


 
 
 
 
 


• Try different sizes of squares – how many 
branches are needed each time? 


 
• What about a triangular tree house? 


Tree House 
 


Jane built a square tree house on one side of the river. 


 
She used eight vertical branches for each side. 


How many branches did she use altogether? 


Diagram and Visual Problems 







 
Tree House Solution 
 


 
 
 
 
 
 


 








Diagram and visual problems  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Cut a Square 
 


This square is cut into two identical triangles 
 
 


 
How would you cut a square into: 
 


• Two identical rectangles 
• Two identical pentagons 
• Two identical hexagons 
• Two identical heptagons 
• Two identical octagons 


 
 


Learning and Teaching Objectives 
• Use drawings to help visualise the problem 
• Recognise and use properties of 2D shapes 







 
 
Cut A Square Solution: 
 


 
 
 








Diagram and Visual Problems  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Cutting Shapes 
 
Investigate the shapes you can make by making one or two 


cuts in a square: 


2 rectangles 
different sizes


a triangle and
a pentagon


a square and
a hexagon  


How many more ideas can you think of? 
 


Try with other regular shapes: 


 
 


 


Learning and Teaching Objectives 
• Use drawings or annotations to help visualise the problem 
• Choose and use an appropriate method of recording 
 
• Recognise properties of a range of 2D shapes 







Cutting Shapes Solution: 
 
Encourage systematic working 
1. One horizontal cut    


 
2. One vertical cut (same as above) 
3. One diagonal cut 


 
4. Two cuts – ideas: 


two cuts not
intersecting


two cuts touching two cuts 
intersecting  








Diagram and Visual Problems  
 
 
 
 
 
 Dominoes 


Use these four dominoes: 


 
Arrange them in a square like this: 


 
Each side of the square must add up to 7. 
Touching numbers do not have to match. 


 
Find a set of four dominoes that will add up to 8 on each 


side of the square  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Learning and Teaching Objectives 
• Use drawings or suitable resources to help visualise the 


problem 
• Choose and use an appropriate method of recording 


 
• Add several small numbers 







 
 
Dominoes Solution 
 


 
 
 
 
 
 








 
 
 


Find My Bone 


 
 


A dog is looking for a good place to bury his bone. 
He goes along each and every path once only. 


 


 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 • Where did the dog start in each case? 


• What possible routes could he have taken? 
• Where did he end up and bury his bone? 


 
 
 
 
 
 
 
 
 
 
 
 
 


3 


2 
1 


Diagram and Visual Problems 


Learning and Teaching Objectives 
• Use a systematic approach to solve the problem 
• Choose and use an appropriate method of recording 
• Use drawings or annotations to help visualise the problem 







 
 
Find My Bone Solution 
 
1. garage, wood, garage, beach, wood, beach 
 
2. garage, building site, playground, wood, playground, garage, 
wood, building site 
 
3. playground, building site, wood, beach, wood, building site, 
garage, playground, beach, garage 








Diagram and Visual Problems  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Inzy Winzy Spider 
 


A spider is climbing a 30m tower. 
Each day it climbs five metres and slides back one metre. 


 


How 
many 


days will 
it take 


to reach 
the top? 


Learning and Teaching Objectives 
• Identify the given information and represent it in another 


way 
• Use drawings to help visualise the problem 







 
Inzy Winzy Spider Solution 
 


 








Diagram and Visual Problems  


Multilink Animals 
Make an animal using less than 20 multilink cubes 


 
This animal has legs 2 cubes long. 


How many cubes long are the legs of your animal? 
 


 
 


Make another multilink animal, use 3 cubes for 
each leg. 


How many more cubes will you need to make the 
legs twice as long? 


The animal’s legs are now twice 
as long, how many cubes have 


been added? 
 


Make the legs of your animal 
twice as long, how many cubes did 


you add? 


Learning and Teaching Objectives 
• Make models, shapes and patterns with increasing accuracy, 


and describe their features. 
• Use the vocabulary of comparison. 
• Use resources or drawings to help visualise the problem and 


as a way of recording  








Diagram and visual problems  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


One, two and three 
 
Jack has three           cards, three           cards and three          cards 
 
 
 


• How could he arrange them on a 3 x 3 grid? 
• Could he make each row have the same total? 
• Could he make every row and column have the same 


total? 
• What else could he do? 


 


1 1 1 


2 2 2 


3 3 3 


 


3 2 1 


Learning and Teaching Objectives 
• Use drawings or annotations to help visualise the problem 
• Solve mathematical puzzles 
• Suggest extensions by asking ‘what if … ‘, or  ‘what could I 


try next?’ 







 
One, two and three Solution 
 


1 2 3 


2 3 1 


3 1 2 


Can make every row and column except one have 1,2,3 in it 
 
Try with 3 other numbers either consecutive or linked by another 
rule (even numbers, multiples of 10) 








Diagram and Visual Problems  
 
 
 
 
 
 Star Puzzle 


 
How many triangles can you find in this star? 


 
 


 
How will you record your ideas? 


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Learning and Teaching Objectives 
• Use a systematic approach to solve the problem  
• Use drawings or annotations to help visualise the problem 
• Choose and use an appropriate method of recording 







 
Star Puzzle Solution 
 
Encourage systematic working as below 
 


 
 
 


new puzzles can easily be created using other shapes 








Diagram and Visual Problems  


Zero to Ten 
 


0
1
2
3


5
6
7
8
9
10


 
 


Try the same 
ideas with the 
letters of your 


name 


Think about 
the numbers 
0 to 10 made 
out of wood 


 
Imagine 


turning each 
number over 


 
Which will 
look the 
same? 


 
Which will 


look 
different? 


Think about 
the numbers 


0 to 10 
 


Some of 
them can be 


drawn 
without 


taking your 
pencil off the 


paper. 
 


Find out 
which 


numbers 
cannot be 


drawn 
without 


taking your 
pencil off the 


paper. 


Learning and Teaching Objectives 
• Use drawings or resources to help visualise the problem 
• Choose and use an appropriate recording system 
 
• Recognise numerals 1 to 9 





