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Multicolour Maths: using colour, shape and art to aid understanding number 

Brook Tate 

I am carrying out ongoing development and evaluation of a visual method 

of teaching mathematics called Multicolour Maths. The method uses ten 

colours and simple shapes to represent mathematical sentences. This study 

consists of qualitative and anecdotal data from observations I have made in 

workshops with primary and secondary students and adults in the UK, India 

and Nepal. I draw on  dual code theory and picture superiority effect (Clark 

& Paivio, 1991; Nelson, Reed & Walling, 1976) which suggest memory is 

improved when images are connected to information compared to using text 

alone. I offer a brief overview of how the method works along with analysis 

of a selection of artworks created by students. I also present my own 

personal experience overcoming maths anxiety by engaging with 

mathematics as a visual artform.  

Keywords: maths anxiety; colour; art; pattern recognition; mark making; 

manipulatives  

Introduction  

The Multicolour Maths method was created as an attempt to address my own maths 

anxiety by using colour and shapes to translate traditional mathematical notation into a 

visually stimulating language. I began sharing the method with other individuals after 

noticing a considerable improvement in my own comprehension and engagement with 

the subject. Over a period of 18 months, I have made note of the responses from students 

and teachers.  

Cuisenaire Rods and Numicon have been suggested as similar to Multicolour 

Maths (for further information on Numicon, please see Devon Primary Maths Team 

(2006)). However, these methods depend on manipulatives and do not translate to a 

mark making language. I am aware of my positionality as the creator and teacher of the 

method but due to my direct experience with maths anxiety, I can offer a personal 

insight into the potential impact of approaching mathematics in this way. 

Literature Review 

Kercood, et al. (2007) found that students who engaged with mathematics with higher 

levels of tactile stimulation were able to remain focused on tasks and answered more 

questions correctly than with less stimulation. This links to the fine motor skills that are 

required in painting or sculpting processes. Not only is the mark making focused, but it 

also requires concentration and consideration when cleaning the brush, changing the 

colour of the paint, and the amount of water used. Decisions and actions are self-led 

due to the creative nature of the visual language, there are less restrictions concerning 

where marks must be placed on the page or to fill in any boxes or keep the marks limited 

to one size or style.  

Lee & Zentall (2002) found that bright colours and visual stimulation led to 

improved mathematics engagement and performance in children with ADHD. The use 
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of bright colours in Multicolour Maths artwork is a central aspect of the method so I 

tried to be specific about the colour and pigments that were used in sessions. 

A study by Rointan et al. (2021) found that painting for 45 minutes reduced 

anxiety levels for children with SEND. The study noted the sense of freedom in creating 

artwork which I also try to encourage when running sessions. I will explain this free 

approach in more detail with a child’s drawing of animals and how he used it as a basis 

to create mathematical sentences in colour.  

Dual Coding Theory (Clark & Paivio, 1991) and Picture Superiority Effect 

(Nelson, Reed & Walling, 1976) state that cognition operates with two main processing 

systems - verbal (words) and nonverbal/imagery (pictures, symbols) and suggests that 

memory is strengthened by connecting images to information compared to using words 

alone. The study also highlighted the ability for mental images to be spatially 

transformed in the imagination, something Multicolour Maths can be utilised for. 

Since studying the link between imagery and memory I can see how the 

Multicolour Maths method has strong links to these theories. By using bold colours and 

shapes as a language instead of Arabic numerals and traditional symbols (+, –, ×, ÷) the 

mind’s eye is stimulated in a very different way and may result in greater retention of 

number facts. 

The Multicolour Maths Method 

The Multicolour Maths method uses ten distinct colours 

to represent the ten Arabic numerals (Figure 1).  

0 - white, 1 - black, 2 - brown, 3 - pink, 4 - red,  

5 - orange, 6 - yellow, 7 - green, - 8 - blue, 9 - purple.  

 

Figure 2 shows a sentence built vertically from bottom to top. A circle of colour 

represents a number, for instance a pink circle represents the number 3. A balloon shape 

represents addition when read from the narrow end to the expanding end and its colour 

represents its value. An orange balloon expanding away from the pink circle represents 

plus/add 5. To show the result of 8, a blue circle is shown above the balloon.   

If a mistake is made, then a decorative band or rainbow can be drawn after the 

error to acknowledge the incorrect information (figure 3). The correct information can 

then be displayed after the rainbow, avoiding the need to cross out mistakes. The 

rainbow can be of any design and as colourful as the individual wishes.  

Multiplication is represented with a triangle (figure 4). To represent a number 

with two or more digits, for example 18, the blue circle remains in the centre with a 

black ring surrounding it to represent the number of tens. The triangle and balloon 

shapes can be read in reverse to communicate subtraction and division e.g. 18 ÷ 6 = 3 

 

 

Figure 1 

Figure 4 Figure 5 Figure 3 Figure 2 Figure 6 
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The interconnected nature of number can be explored by combining multiple 

sentences into one image. Figure 5 reads clockwise from the pink circle as: 

  

            × 6                     ÷ 2                   × 2                    ÷ 6              

3             18                 9                      18                         3 

 

Figure 6 shows how patterns can be arranged and read in more than one 

direction and helps communicate the reversibility of operations - something I was 

unaware of before having a visual language.  

Throughout August 2024, I ran workshops at a gallery in St. Leonards-on-Sea 

with participants aged 4 to 60+. Groups ranged from one-to-one sessions up to 15 

people. Sessions ran for up to two hours and participants could paint, draw or sculpt. I 

covered the table with one large piece of paper which everyone could paint or draw on 

together. The paper became increasingly colourful as they explored the language. 

Participants would then create their own artwork alone or in groups. I adopted a similar 

format in workshops in Bristol, Nepal and India throughout January to May 2025. 

Findings and Observations 

The response to the method has been positive. Students were excited to be able to 

engage with mathematics through art and there was a very light and playful atmosphere 

to the sessions. Some workshops ran for two hours, and most participants remained 

engaged for the whole duration - some continued to create mathematical artwork when 

the workshop had ended.  I noticed that children are very quick at learning the colour 

code and were able to develop a fluency of the ten colours within one session. Adults 

seemed to be slightly slower, but the colour code was easily visible in order to reduce 

stress or anxiety.  

Participants were encouraged to count by any means they feel comfortable when 

completing an equation as the focus was on the creation of artwork - drawing a round 

circle, the smooth application of paint or the textures of crayons or pastels. Creation of 

the artwork was the focus and motivation. This created a sense of calm among the 

participants. A group of teenagers in Nepal remained focused on painting circles as 

neatly as possible and applauded their classmates on their art. This could indicate how 

a slow and considered approach can have positive effects on maths anxiety and 

improved engagement. 

Case Study: ‘Animal Maths’ 

Figure 7 shows a drawing by a 

four-year-old boy to whom I had 

taught the colour number code. 

He drew a lady bird (top left) with 

the colours red and black which 

he could identify as four and one. 

Below ladybird I drew a black 

circle with a red balloon 

expanding vertically away from it 

to represent ‘1 + 4’. He drew the 

answer of 5 by drawing an orange 

circle above the red balloon. I then asked him to draw an animal that was 

orange, and he drew a tiger with black stripes (top right). Below the tiger 
Figure 7 
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he drew a black circle with an orange balloon above to show ‘1 + 5’ which he completed 

with ‘6’ as a yellow circle. He then drew a yellow lion with a brown mane - ‘6 + 2’, 

which he answered with a blue elephant - number 8.  

The session was playful, exploratory and calm. There was an element of 

excitement as he saw the animals change as the numbers increased. It was very 

interesting to see a young child engage with mathematics and arrive at the correct 

results using mark making in colour alone, all the while moving around the page 

unrestrained by linear sentences. He was also able to recall number bonds to ten in 

colour after a week had passed between sessions. Eg: blue and brown (8 + 2), orange 

and orange (5 + 5) etc. 

Teacher and Student Feedback 

In May 2025 the charity National Numeracy featured Multicolour Maths as part of their 

yearly campaign. They sent a small introductory workbook to teachers throughout the 

UK. Below are some quotes from teachers and students: 

Feedback from teachers 

I currently teach in a SEN school for 11-19, where many of my students struggle 

with basic number facts, including times tables. I think they saw a method that they 

could finally access and enjoy, and they really got into it. I had one student who 

struggles to engage at all who created some beautiful work, and he was super proud 

of what he had created. I also found students extending their multiplicative 

reasoning independently - being able to identify the relationships between numbers 

on their own, and starting to solidify those ideas was really magical. 

- SEN teacher in the UK 

I work in Y6 and I was working with another child who can work out the answers 

to times tables but it takes a very long time. We were counting in twos but he gets 

mixed up so we got the paints out! I promise He was so excited that we got a big 

roll of paper out to see how far he could go (40!) and then we went to show a teacher 

who had been interested. He ended up spending 15 minutes telling a whole Y4 class 

how the system works. Today, both children spent some time with the paper roll 

and counted/painted from 40 to 80 (and ran out of paper!) 

- Teaching assistant in the UK.  

The teaching assistant also said she has been creating large gridded paper to 

allow the students to answer multiplication tests in colour. It is interesting to hear that 

educators have created their own ways of adapting their lessons structures to make use 

of the method.  

Requiring just coloured crayons and paper ensures accessibility to all our pupils 

and teachers in rural Nepal – Sarah Hagen MBE trustee of Classrooms in the Clouds. 

This feedback highlights the method’s potential uses in areas where resources are 

limited. 

Feedback from students: 

Usually maths makes me feel wobbly and wants me to run away. Today I learnt 

about Multicolour Maths and it has helped me to learn my number bonds. I had fun 

doing maths.- Primary school student in the UK 

This was useful to me because its a fun way of doing math and its easier to 

remember multiplication and division. - 10 year old student in Canada 

It helps me concentrate and is so much fun - 10 year old in Canada 
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Maths is very fun if you learn it in a way you understand - Class 7 student in Nepal. 

Maths without an answer 

A teenage group of Nepalese students painting ‘maths mandalas’ (figure 8) asked ‘What 

is the answer?’. In reply I asked them 

what they thought was the answer. This 

led to further questions such as ‘Is there 

an answer?’, ‘Is there a beginning?’ and 

‘Is there an end?’. These observations led 

to a different perspective on mathematics 

as a fluid language - unrestricted by left to 

right notation. The focus shifted from 

purely problem solving to pattern 

recognition and the relationships between 

numbers. Students and teachers found 

these discussions to be very interesting, 

and it has been a profound shift in my own understanding.  

Personal Reflections 

I have noticed significant reduction of my maths anxiety after engaging with 

mathematics in this way for the last 18 months. Before this I felt anxious with numbers 

and believed I just ‘couldn’t do’ mathematics. I struggled with finances, avoided paying 

in cash and made errors with timings and dates. I also failed a mathematics exam 

required to study a nursing degree.  

I have developed a deep and sincere love of number through painting, and I find 

myself driven to improve my mathematical ability. I feel a similar motivation to the 

way I developed my photorealistic painting skills. I feel creatively ‘pulled’ to create 

and engage with the patterns instead of ‘pushed’ or forced. 

The ability to continue building an image despite mathematical mistakes has 

been significant for my progress too. Both children and adults have commented on how 

much they enjoy this aspect of the method and I believe it may be a powerful tool for 

overcoming feelings of failure or self-deprecation if a student makes mistakes often. 

I have noticed in myself, and others, a slow and considered attention and 

intention. There is a sense of instant gratification at seeing the colours appear on the 

page and building an image compared to simply writing digits in black pen or pencil, 

linking to the observations of Lee & Zentall (2002) and Kercood et al. (2007). Adults 

have called the method ‘addictive’ and ‘meditative’ - likening it to adult colouring-

books and mandala templates that have become popular in recent years for promoting 

well-being and addressing anxiety. 

The tactile, physical act of painting or drawing mathematical sentences and 

patterns has also played a part in my appreciation of number in an emotional way. 

Feeling the paintbrush or crayon move on the paper is sensorially different to using a 

pen. Seeing the paint or chalk mark the paper keeps me engaged with the process and 

reinforces the information in my memory.  

I have noticed that I can ‘see’ multiplication facts in my mind’s eye. This links 

strongly with the theory that memory is strengthened by visual cues (Clark & Paivio’s 

Dual Coding Theory (1971), and Nelson, Reed & Walling (1976)). When I hear the 

words ‘eight times seven’ I can see in my mind a blue circle, a green triangle and an 

orange and yellow circle above - indicating 56.  The speed and ease of this image recall 

Figure 8 
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is one of the benefits I believe could aid in learning multiplications and other number 

facts.  

Conclusion  

Not only has painting mathematics given me a new appreciation and perspective of 

number, but I have also noticed considerable benefits for those who have engaged with 

Multicolour Maths. I am now aware of the impact that creativity can have on the 

understanding of mathematics and the ability to engage with it, leading to innovative 

ideas and problem solving. I have also experienced positive changes in my emotional 

state when engaging with mathematics which are similar to those felt when painting 

freely or creating music. This creative approach is something I believe could benefit 

children and adults both in and out of education environments and possibly help realise 

an individual’s abilities in alternative ways. For these reasons I aim to continue sharing 

the method with schools and individuals to develop its uses.  

Due to funding limitations and a self-led approach outside of any educational 

institution, the study has been an intuition-based process. However, I have been pushed 

to areas of understanding that leave me needing clarity and assistance from a mentor. 

To further the development of the method I think it would be beneficial to carry out a 

formal evaluation of the impact on student engagement, maths anxiety in adults and 

children, and information recall with number facts i.e. number bonds and multiplication 

facts.   

I also hope to find research partnerships with educational specialists and 

psychologists to further develop the method and improve my understanding around 

how it can be best used for those with and without special educational needs. 
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