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“Mathematics knows no races or geographic boundaries: for mathematics, the cultural world is one country”. (Oasis Academy, n.d.)




Honestly - Is it that bad? 
How many of us said that the maths we were taught in schools was of no benefit to us in our adult life? That we have navigated quite easily though life without having to resort to Pythagorean Theorem to help with our weekly shop, or having to recall the method to measure the circumference of a circle to book our holiday?  We often boastfully tell our children who may complain that they are struggling with maths, that we were “no good at maths either” almost giving them permission to fail at a subject that is so complex not even their parents could do it. To reassure them we explain that we are fine without appropriate maths skills, and they will not need maths to be a carpenter, or hairdresser, giving them the belief that maths is a can do/can’t do subject. But are we right? Do we need numeracy in the real world? 
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It is reported that around 8 million adults in England have the numeracy skills of primary school children (Teaching personnel, 2023). Out of the 17 countries that make up the Organisation for Economic Co-operation and Development (OECD), the UK was the worst performing for numeracy skills (National Numeracy, n.d.), and yet one of the only countries that did not require some form of maths education up to the age of 18 (Gov.uk, 2023).  Andy Haldane, Chief Economist and Executive Director for the Bank of England noted that as many as 1 in 6 adults cannot successfully identify the balance on their bank statement and are facing financial exclusion (Haldane, n.d.)














But do we really need Maths? 
We can read how the UK is falling behind in our numeracy skills, but does it really matter? The following data collected from the OECD evidenced the impact on people with poor numeracy skills: 

· Poor health – more likely to be ill if you have low numeracy skills
· Increased risk of depression
· Pupils at a higher risk of exclusions
· Twice as likely to truant from school
· 65% of adult prisoners have a numeracy age of below 11. (National Numeracy, n.d.)

[image: ]I was one of those who had a hate/hate relationship with maths, I remember the disappointment when I discovered during options evening that I was stuck with maths until I left school.  I scraped a pass but happy in the knowledge I would never need maths again and at 18 I started working in bank, and overnight maths became my life. I saw first-hand how poor understanding of numeracy was impacting people every day. Loan companies and clever marketing advertised monthly interest rates, giving the appearance of a low APR, or customers shocked when they made a purchase on their cards abroad as they were unable to calculate the exchange rate.  After 16 years I moved to yet another numeracy-based job and began working in the local authority payroll department in the education team. Here I realised that even highly intelligent people such as teachers were struggling with everyday numeracy skills. A large percentage could not calculate their tax or national insurance manually, if they claimed mileage, they could not work out how much they would be paid and when a pay increase was announced, many could not accurately calculate what their new salary would be. 

Final Word
With last year’s announcements that the government are looking to reform funding for students going to university, it is being proposed that certain GCSE grades were needed to be eligible for funding, one of which was a C grade in maths. (Drayton & Van der Erve, 2022).  It is clear that numeracy is an essential tool, and we need to change our mind-set that it is acceptable to have poor mathematical abilities, in a world where data, statistics and analytical skills are required more than ever (Gov.uk, 2023). As pointed out recently by our Prime Minster “letting our children out into the world without those skills, is letting our children down”. (Francis, Jeffreys, & Shearing, 2023).
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Are you smarter that a 10 year old?    

If the current numeracy skills of adults in England are worrying, Wales, unfortunately like our current Rugby performance, is even worse. With an estimated 51% of us having the same maths skills as a primary school child (Miller, 2022), it seems we have reached a crisis point. But this is not a new problem, in 1925 the Board of Education noted that “Accuracy in the manipulation of figures does not reach the same standard which was reached 20 years ago”. (Cockcroft, 1982), which leads us to question can our problems with numeracy really be solved, or are we stuck with a consistently declining standard?  With reports that nearly half of our secondary schools are employing nun-specialists to teach maths (Walker, 2022) what can our schools do to encourage and improved the nation’s numeracy skills? 
                                                                                   	             									
[image: Numeracy web icon ]If we look at the constructivist approach of Jean Piaget, his pedagogical research believed that children would learn more efficiently if teaching incorporated their interests (Vega, 1996) and that children would learn not as a result of their age but where they are in their cognitive ability (Bates, 2019). Younger children would learn through play and lessons would concentrate on more student led learning. An example of this would be Montessori Nurseries, which a concept developed by Dr Maria Contessori in the early 1900s (Learning Journals, n.d.). Teachers could     		 use bead chains for basic counting, coloured cubes or pom-poms which can be grouped and counted based on their colours and incorporating addition and subtracting activities for children more able. Prongs could be used to give additional support to children who need to focus on the motor practice. It has been shown that this type of learning will improve social interaction and collaboration with peers, increase independence and children will learn at their own pace (Locus Assignments, n.d.). Many pre-school and nursery settings in Swansea area adopt this child led learning formula, reporting success, particularly for children with additional learning needs, as it allows them to learn and progress at a level comfortable for them.  (Shutterstock, n.d) 1



However, there are disadvantages to this form of learning, John Dewey, American philosopher believed that it discouraged creativity (Chertoff, 2012) that children will often stick with their preferences, preferring to explore their favourite toys or area of the nursery and will not push themselves from their comfort zone (Twinkl, n.d.).


Can we change mind-sets?

The national numeracy campaign discovered that only 21% of parents would be most proud if their child excelled at maths, with 50% preferring them to exceed in Reading and writing (Kings college Lonfon, 2019), proving that strong numeracy skills are not viewed as important as excellent literacy skills. We often hear adults almost boast that they could not do maths at school, it is rare to hear someone admit that they cannot read. So can schools tackle and expunge years of beliefs and opinions?      


Schools could adopt a whole school approach to improve numeracy, to tackle the problem collectively. Some simple steps could be:

· Use form/registration times
Often this time is used for guided reading, schools could take the opportunities to work on numeracy in a fun way, using games such as maths twister or countdown
· Parent classes
Charity National Numeracy worked with schools to deliver lessons on numeracy to their students parents, they reported excellent results and saw a change in attitudes towards maths (National Numeracy, n.d.). The drawback to this could be many parents work or have other children and would find attending lesson difficult.
· Engage with other departments
The food technology department could use measurements in their lessons, PE would possibly using times and speed and even the Spanish teacher could incorporate currency conversation. Under the current pressure of changing curriculums and each department having their own targets, incorporating maths may put extra pressure on teachers, who themselves may struggle with numeracy. 
· Make it fun
Historic images of Maths classrooms are plain walls, with maybe a few pictures of mathematical equations, if the classrooms were bright and more inviting, they would become less intimidating. Teachers could adopt more practical lessons, going outside to measure the field or play maths bingo.

A final controversial word? 

The UK is lagging behind in numeracy skills, a trend that has been identified and discussed over many years. Schools can identify and adopt many creative ideas and plans to raise the standards for us to try and catch up with our neighbouring countries, but, and without delving too deeply into the politics of teachers’ salaries, unless schools can offer competitive packages that match the rest of the workforce, they will continue to struggle to employ the math specialists needed. Which will lead us to the question, should some subjects warrant higher salaries and better opportunities?  Should a teacher with a Maths degree be paid considerably more than a PE teacher for example?                                                                                      	
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[bookmark: _GoBack]According to the National Numeracy organisation, “65% of adult prisoners have numeracy skills that are below the expected level of an 11-year-old (National Numeracy Organisayion, n.d.) and if we take the Deficit Theory in to consideration which suggests if you start out as a child with poor maths skills, you are more likely going to develop maths anxiety.  (Carey, Hill, Devine, & Szucs, 2016). Statistics like this, is one of the reasons I chose Early Years as the targeted age group for my numeracy resource. I wanted to focus on an activity that would not only help support them at the start of their numeracy journey, but to that would develop other additional learning needs that they may have.  Through my personal experience, Swansea Local Authority is currently experiencing a large increase in Early Year referrals for children with sensory and social communication difficulties that are struggling to access a mainstream provision. I was keen to have a resource that could be used and adapted to be fully inclusive to all children, which could be used in one to one work and group work.  

Many Early Year settings follow a Froebelian approach where children learn through play (Huleatt, 2013), it is recognised that a child will be more likely to engage in an activity that appears fun and exciting. Using coloured Jelly, water or sand in a numeracy activity will be more appealing and children would maintain concentration for longer. Many children are drawn to sand, water and messy play activities, it is noted in Nursery World that incorporating mathematical concepts into this type of activity can make an enormous contribution to their learning and understanding (Bailey, 2002). In additional to the task being fun, the child will be able to engage in self-directed play, taking the opportunity to explore and experiment with the different textures, while building their confidence in numeracy.  The Early Years Foundation Stage Framework (EYFS) notes that children should begin to develop and build on their mathematics foundation which will lead to excellent numeracy skills (Department for Education, 2021) and that a child should not be afraid to make mistakes when they are learning. The activity can also incorporate tasks to improve fine motor skills, which is also noted in the EYFS as an area that needs to be developed. By using large plastic tweezers to pick out numbers or shapes, the child is also working on their fine motor skills; this is also noted in the EYES as an area that needs to be developed in Early Years. If we examine autism diagnosis, it has been reported that there has been a “787%, exponential increase in recorded incidence of autism diagnosis” (Russel, et al., 2022) which is certainly a trend witnessed in Swansea early year settings. A large proportion of children with social communication difficulties have sensory aversion or sensory seeking behaviours, many early year setting use messy play as a way to introduce children to a range of textiles and sensations, which will support them to become more tolerant to everyday textures (Gympanzees.org, n.d.). Not only will this task allow a child to explore jelly, water or sand which will assist their sensory needs, but supportive staff can work on their joint attention which is essential for developing their social communication and cognitive skills  (Growing early minds, n.d.).

It is clear to see the advantages of using play-based activities in inclusive early year settings; however, research has identified that there are challenges through play-based learning (Parker, Thomsen, & Berry, 2022). Staff may not fully understand the concept of the activity, allowing the child to pick random numbers or shapes without trying to identify them, or if the task was not facilitated by a member of staff, it would result in the activity being merely a messy play task and will not lead to learning numeracy.  Many Early Year settings follow in the moment planning, where children have the freedom to explore their own interests. It is noted by Ofsted that only the very highly skilled practitioner can make this work (Houghton, 2019), it could lead to a child only accessing the same favoured activity, and not exploring any numeracy-based task. Monitoring progress could be difficult, a tick sheet would be required to record what numbers or shapes were selected correctly and how often. If this is a group activity, it would be difficult for one member of staff to engage and record each child’s records. Again if this is a group activity, the supportive member of staff may fail to engage each child equally, a shy child for example could be reluctant to take part in collaborative tasks and become disengaged. This activity may not be suitable for young children who are oral sensory seeking, there could be a choking hazard if the child was to place the sand or small plastic numbers in their mouth. The setting would need to complete a risk assessment form before engaging in the activity with the child, this could be seen as time consuming in understaffed schools or nurseries. 

At the start of this assignment, I believed that the task would be enhanced by incorporating colour recognition by the use of coloured jelly or water. In reality however this may be impractical for a nursery to do, it would require numerous different portions of jelly or coloured water. Not only would this be time consuming, but many would not have the space to accommodate lots of tubs of jelly and water.  To introduce colour learning into this task could be implemented by different colour tweezers or nets if using water and using coloured numbers and maths symbols. On reflection a more suitable material could be sand. The majority of settings will already have this, and it can be reused, making it more cost effective. As this activity is designed for an early year’s child with additional learning needs, we would need to consider the development stage the child is currently functioning at, is the child still at the mouthing stage? If so, following the statutory framework for early years foundation stage recommendations (Department of Education, 2021), a risk assessment would need to be completed to ensure there is no risk to choking should the child place the sand in their mouth. While it is noted that using water play is highly beneficial to children as they are more likely to recall information when using their senses to learn (Metrick, n.d.), again children would need to be closely monitored to remain safe and we would need to be mindful that if a child has a diagnosis of cystic fibrosis, water play may present health risks. Using items such as rice crispies or shreddies may be a more suitable texture to use for this activity. The child would still benefit from a task that incorporates sensory textures, they would be able to use the tweezer/pincers to develop their fine motor skills, they would still be learning through play with an adult or small group improving their joint attention skills, but using safer, cheaper and more readily available materials. 

To reflect on this assignment I began to understand that an activity, especially for a child with additional learning needs, will often need to be modified to that child’s particular learning needs. I believe the task would allow the supportive adult to be able offer a choice, use their hands or pincers to help support good communication skills, they would also be able to use nonverbal communication by demonstrating the task to the child and the activity could either be conducted as a one child activity, or a small group if working on social skills. What I needed to consider further is the materials readily available, if risk assessments would be needed if using certain types of textures and how easily progress could be recorded and monitored. To conclude I believe that with some minor modifications, this was a fun activity to use to learn early number recognition, if I were to complete this assignment again, I would choose the same activity but with more consideration to textures and monitoring.     
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Reflection essays can be a daunting way of critiquing your work. Not only are you admitting to yourself that an activity or assignment didn’t quite go to plan, but also knowing the reader of your essay is also joining you on your journey of self-doubt and possibly failure. But as John Dewy said “We do not learn from the experience, we learn from reflecting on the experience” (Dewey, 1933).  Our assignment comprised of six parts, which to date I felt was the most challenging. Two blogs discussing why numeracy is important and how schools can encourage it, an information sheet for professionals for a numeracy resource or activity for children with additional learning needs to support numeracy development. A video of the resource being used, an essay evaluating the numeracy resource and finally a reflective essay to discuss and evaluate what I have learnt during this module.  

Examining the notes I made after each lecture, I can clearly see that my initial thoughts of this module was of apprehension, worry and fear. The Cockcroft committee survey showed that many people in the United Kingdom experienced a great fear and negative attitudes surrounding maths (Department of Education and Science, 1982) and I was one of those numbers, who, like many was allowed to believe you could either “do maths” or you couldn’t. After experiencing Mr Clark’s long division explanation in year two, I had firmly planted myself into the “can’t do” camp, which is where I have stayed. This is typical of The Debilitating Anxiety Model (Carey, Hill, Devine, & Szucs, 2016) whereby my anxiety surrounding maths and, overtime, impacting on my performance, which then leads to maths avoidance. This module also had the longest word count to date, which at the time had me feeling overwhelmed and questing whether I was capable of this assignment.  The element for me that was clearly the most daunting was the practical section, to create a video of the numeracy resource to develop numeracy. In my view my two worst situations rolled together in a neat package, maths, and something creative. Examining the modules, it was evident that my biggest challenge would by the video element, not only due to it being a creative task, but I had changed jobs since embarking on this qualification and I was no longer based in a school or educational setting. My role now was base in the Local Authority Additional Learning and Inclusion Team, creating and writing Individual Development Plans for settings to follow. Creating a video of a learner using my maths resource would require some outside the box thinking.

Initially I did not think to question numeracy skills of adults and how maths is taught in childhood could have an everlasting impact on us. I was shocked to discover that as many as one in six adults are facing financial exclusion and cannot successfully identify the balance of their bank statement (Haldane, n.d.). I was equally surprised to learn that the United Kingdom is one of the worst performing countries for numeracy skills (Numeracy, n.d.). However, personally, previously working exclusively with secondary children, I was most alarmed at the statistics of the impact on poor numeracy skills: Increased risk of depression, higher risk of exclusions, more likely to truant and an increased risk of poor health. It was then that I began to understand the importance of this module and how important good practices are from an early age to instil confidence and remove maths anxiety.  In a report in the British Council by Emily Cairns, it was noted that if we are successful in implementing the fundamentals of maths at an early age, then children will find it easier to develop these skills later in life. (Cairns, 2015). Interestingly, in the National Literacy and Numeracy Framework it is noted that developing and evaluating numeracy skills is the responsibility of all teachers across the curriculum (Welsh Goverment, 2013). With this in mind, in my second blog I examined and looked at how schools could adopt a whole school approach to improving numeracy and tackle the problem collectively. A disadvantage of this however could be the numeracy skills of a PE teacher for example is not going to compare to a specialist maths teacher. This may lead to incorrect information or methods being shared with pupils who may already be struggling with their numeracy skills.  

Following the influential theorist Piaget, who believed that learning takes place through touch and feel (Bates, 2019) I created an early year’s numeracy task that would also focus of developing fine motor skills and incorporate messy play. It has been researched that using this type of play will allow children to use their natural curiosity and that “Messy play offers one of the best integrated learning experiences children can have” (ECLKC, n.d.). I felt it was important to focus on a task for an early setting, as drawing on my experiences developed in my role within the Local Authority, whereby I create plans for children with additional learning needs. I know from first-hand experience the sharp increase of children under the age of five that are being identified with significant learning difficulties. Schools are under increased pressure with the implementation of the Additional Learning Needs Code for Wales 2021 (Welsh Goverment, 2021) to be an inclusive setting where all children can thrive and progress, regardless of their needs or abilities.  I quickly realised that my initial decision to use Jelly was not the most practical one. It would not be easily available to already busy schools, it would need to be thrown out and a new batch made regularly and if using my original concept of incorporating colour recognition were followed, lots of separate batches would need to be made. I explored maybe using sand and I feel this would work, but care would be needed that the child did not try to eat the sand. Another texture I researched was water, which again several early year settings already use. However, after working with a child recently with cystic fibrosis, I learnt that water play can be extremely dangerous for their health and if I want to promote inclusivity, I wanted something that all children could access.  After speaking to several Flying Start settings, I soon discovered that nearly all of them used Rice Krispies for sensory play, it was cheap, easy to obtain, safe if a child was to try and eat it, reusable and fairly simple to clean up.  To incorporate colours to the task, different coloured pincers could be used or asking the child to pick up a particular-coloured number – “pick up red number six” for example. 

At the start of my essay, I quoted John Dewy “We do not learn from the experience, we learn from reflecting on the experience” (Dewey, 1933).  In all honesty it wasn’t a view I felt particularly strong about, I needed a good quote, a hook and Dewey fitted the bill. But since reflecting on what have I learnt, reading back on the notes I made during each lecture, seeing how apprehensive I was and not sure what I would take away from a numeracy assignment as the majority of my work is observing and report writing. I now truly believe that this element of the module is where I have learnt the most and the numeracy tasks has caused me to re-examine how I create targets for children with additional learning needs. Previously I focused on what the child’s priority areas for development are and developed outcomes and provisions solely based on that. In addition, all of my early year targets have been either language development based or targeting social communication difficulties. This experience highlighted that I did not take in to account the importance of starting early numeracy targets. From this experience I have also learnt that I need to have a better understanding of what facilities or resources the education setting has access to before setting action plans that they may struggle to deliver, which I feel will be invaluable to working collaboratively with the schools to create individual development plans that will aid children to make the most progress, while having a positive educational experience.    
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What do we mean

by numeracy?

Being confident and
competent to use
numbers and data to
make good decisions in
daily life.
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Early Years Numeracy Guide

Introduction

‘The following guide is following the Froebelian approach, where children leam through
play (Huleatt, 2013). This activity is to support numeracy in Early Years, for children to
begin identifying and recognising numbers. It can be modified to cater for children with
sensory needs. as well as develop fine motor skills

Aims

This activity can be carried our either as one to one, If the child is just developing their
joint attention skills, o has difficulties allowing other children into their space, or it can

Resources Needed
N\

Plastic Numbers Coloured Jelly/Water Squeezy Tweezers

Coloured Jelly or water These are optional, to

Using coloured and can be used be used if the child is
numbers. this can also instead, depending on working on their fine.

help with colour the childs sensory motor skills. They may
recognition need prefer to use their

hands_ If using water,

small fishing nets can
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Step 1 Determine if the child prefers to] work with Jelly. Water or sand. If the child has.
an aversion to messy play. begin with water untilthey have buit up their resilience.

Step 2 Use either tweezers, nets or they can use their hands.

Step 3~ Ask the child to retrieve certain numbers, “can you pick out number 3" If this is.
too much to start, try asking them to retrieve by colour. Keep a fecord of what numbers
they can successfuly identfy.

Step 4 Once they can successfully identify their numbers, move on to simple maths,
“an you get two numbers that when added will make 57"

Group Work —You may want to start introducing another child to work on social
‘communication skills, such as turn taking. “Child A, can youfind Red number 3", “Child
B, can you find blue number 1". They can work together to solve a simple maths.
problem.

To begin with, this activity should be done for a maximum of 5 minutes, building up
attention skill. If the child is particularly selfdirected begin with 3 minutes. Lots of
praise and encouragement s to be given during this activity to build confidence. If the.
child is still at the mothing stage, a risk assessment must be completed before carrying
out this activity.
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