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Why is good numeracy so important  ?
Maths: Any shame in the admission of being innumerate in the modern day?
[image: ]                                                                                                                                       (Misberesources,2021)
Why is there so much stigma around maths?
In the 1980s saw the start of GCSEs. I finished school with what I considered decent grades aside from one subject, Maths. Like many of my peers it was quite normal to openly verbalise even to perspective employers, “My Maths isn't great.” What I was trying to articulate was I could not remember how to use algebra, certain functions on a calculator and remember being locked in a classroom by our Maths supply teacher numerous times, so in my class we all hated our Maths environment which surely must have had an impact on my learning?
 What I realised after my departure from education is I was numerate; therefore, I had the ability to navigate my way around life by knowing how to give change and count the change I was given, read a bus timetable, work out simple percentages or discounts, understand financial contracts, however this is not the same for many adults living in the UK. 
Statistics show an estimate of 4 in 5 adults in the UK have a low level of numeracy, therefor costing £20.2 billion across government, individual and employers. Numeracy skills in the UK are still on the decline (National Numeracy, 2021)
The admission that we do not excel in Maths as a nation is really something we have been discussing for generations openly with little to no surprise. 
[image: ]                                                                                                                     (National Numeracy, 2021)
We have access to so much technology and resources and have strategies to debunk pretty much any subject and statistics support we are still falling behind other countries in Maths. 
So how does this impact our adult lives?
In 2019, Kings College London evidenced that such poor maths skills are a hindrance to many millions of adults in Britain and noting the implications on life chances, that being held back from applying for jobs or not being able to understand mathematical terms that affect our finances can have on our overall life opportunities. Similarly, in 2014 research showed that poor adult numeracy indicated that economists were deeply concerned of damaging consequences to the economy in the UK, and moreover life chances also (National Numeracy, 2014).
So how powerful are numbers, and how do they shape how we view and use them?
How do erase an anxiety we may have inherited through outdated mathematical practices of classrooms; also, how does it impact those with additional learning needs?









The lasting damage of poor numeracy?

[image: ]
                                                                                                                  (Unknown, 2022)
According to Andreas Schleicher of the Organisation for Economic Co-Operation and Development in Paris “Good numeracy is the best protection against unemployment, low wages and poor health.” When we see a cycle of needs not being met, not enough food, shelter, or someone who may suffer with substance abuse even, it can be difficult to think of how they got that far, the wider implications are rarely outlined. When physiological needs cannot be met, human beings have little chance of reaching full potential and unable to gain a higher motivation (Maslow,1943). 
Unless the chain of poor standards of education in numeracy cease being generational, to live in a fiscally responsible way may not be an option for lots of adults here in the UK.
Research as little as 2 years ago reflects that adult numeracy practice still holds the stereotype that lower income and vulnerable pockets of society have low numeracy skills indicating issue and complications manging finances, (Grotluchen et al, 2019). With this said, how are we sending our learners into life with the same labels as many moons ago. Countless documents point to the fact that our learners should be included in a whole school approach to being informed, empowered global citizens, by being aware of how the world operates not only by social, cultural, technological means among many, but the responsibility of being economically informed (Twigg et al, 2010), what methods are we using and how can we break down these stereotypes?
How can we involve parents also with poor numeracy skills to support their children?
In a world where we have answers at our fingertips, and we appear to be making learners hypervigilant in all aspects of life what methods are we using for numeracy interventions and how are we still often getting it wrong within educational settings?
Are we as practitioners underconfident in numeracy?
Why is maths anxiety still a thing?



























The Importance of Pedagogy and our roles in education in enhancing outcomes in numeracy

[image: ]
What is a pedagogy?
We use pedagogy to build and manipulate educational framework, in simple terms it is the act of teaching and how it impacts the learners with what is included within it. It also measures how the learners respond and how effective strategies are during the learning process.
In previous times a typical pedagogy may have involved the teacher directing the class with lots of repetition, I am sure you can join me in reminiscing or recall a nightmare about being asked to stand and recite a times table and punishment should we fail.
An affective pedagogy should equip our learners with growth mindset and support reflective learners also.
The public image of classroom mathematics showed one of a behaviouristic approach. Skinner (1953) believed that we should learn through operant conditioning and points to children could memorise things by not necessarily understanding them.
In 1982 The Cockroft report identified significant shortfalls in Mathematics in the UK. The labour government education minister ordered an inquiry into the teaching of mathematics in 1978 which aimed to seek greater accountability for enhanced achievements innumeracy.
The recommendations outlined, now support current framework to place the child at the centre of the learning process, and aid reflective practice for the teacher to learn new ways of adapting teaching methods. Also, we now integrate Maths into other subject areas within our schools, think of graphs in science, physical education where we use time and distance even mark schemes where we reflect percentages to manage progress to gain results.
The starting point for all learning is now liaising with the learners for them to express how and which way they want to learn, this includes the language used, the tools used to facilitate learning and even how they want others involved in their learning experience, aiming to increase attendance and nurture positive experiences (Welsh Government, 2021).
The modern classroom invites children to be creative thinkers in how they learn through participation through a range of cross curriculum areas. We can measure improved numeracy skills through different learning experiences outside of just the Maths curriculum (Bates, 2019).
The Cockroft report signalled a shift from an outdated teaching method to one where we looked to enhance achievements from all backgrounds and abilities. 
The emergence of social constructivism within numeracy has helped shape our policy and framework making, but with declining numeracy skills in present days why aren't we still managing to change the same generational output of innumeracy.
What are we still getting wrong from the bottom up the up?
The Scaffolding 
Lev Vygotsky's theory of social learning shows us that learners can construct their own knowledge in no set structure. Learners build on areas of weaknesses with support from a teacher, peer, or tool until they can manage to perform the task unaided (Watters,2021).
In terms of target getting, we can also use this to measure progress. Given we are still a nation obsessed with formative and summative assessments, progress form cross curriculum areas help us measure improvement in specific areas. Formative assessments help measure progress for not only the teacher, but the pupil and reflects what the pupil knows/does not.
This can help with lesson planning and flags areas of weaknesses in policies and frame works, more importantly summative assessments show difference between pupils learning under the same conditions with comparable results, but the fact that a standardised test condition is not a fair reflection of their ability, for instance a Dyslexic or Dyscalculic pupil which affects our choices after GCSEs.
Anything, just not a pen 
One thing we do know is not all learners learn the same way. While children can respond to different resources it's fair to say that if we cannot help supporting the fundamentals such as number bonds, how will the rest fall into place so we can continue to build our learners into powerful and resourceful citizens that we aim to celebrate and promote in our policy making?
We know that we have lots of digital learning programs, but in a recent science class I accompanied, we learned how to compile genetics probabilities by using beads, so we need not be too worried about being replaced just yet. It made me think that in secondary education, if they were willing to learn by beads, would I scare my nurture key stage 3 if blew the dust from the numicon ?

Resource Leaflet

Numicon
Numicon is a multisensory mathematical teaching resource using tangible plastic grids from 1-10.
Numicon comprises of three stages, 1,2 and 3.
When the grids are placed in order, the learner begins to correlate the connections between numbers and visually support how numbers increase and decrease, help identify odd and even numbers and place value.
Numicon illustrates number bonds, addition and subtraction, place value, doubling, and halving, estimation, division, and multiplication.
[image: ]

Numicon is targeted at users aged 4-7, but not specifically.
Numicon can be an effective tool with any other learner with specific learning difficulties.
Numicon can be used along with other subjects and curriculum to supplement learning.
Numicon allows learners to develop fluency by visually demonstrating how they have come to an answer and demonstrating recall aiding verbal recognition to justify a conclusion.
Numicon supports confidence to apply workings to real life context (Estyn, Gov.Wales, 2020)




Video resource





https://web.microsoftstream.com/video/3870aea9-7976-4ca2-a60b-ba22ec645de9 





















Numicon was developed by Oxford University press with the approach thar children can make connection through numbers and support learners as they learn early Maths's skills, with a multi-sensory way of identifying seeing and feeling (Oxford University Press, 2021).
The system proves effective in group sessions and for sole use in a 1:1 setting.
Numicon is often introduced where difficulties occur in children calculating basic number bonds. It presents a visual and physical aid to stimulate learning.
Through the process of learning number bonds and building on them through the various levels in the Numicon system, children make critical connections through the multi-sensory activities which are essential for whole brain learning (Main, 2021). This reflects those learners gain knowledge with not only their heads, but what they can physically manipulate through touch and vision. There is also evidence to show Numicon has revolutionised how learners with down syndrome learn through a multi-sensory approach. Extensive research supports those children with down syndrome made a marked improvement with parent implementation in the home (Nye et al,2006).
Progress in numeracy installs confidence with the learners where they can measure and reflect on their skills and can help to control and guide their own learning by demonstrating strengths and weaknesses in certain curriculum areas. In a whole classroom situation, learners may be reluctant to tackle a particular task, however small group and 1:1 work with Numicon interventions aid areas of work to be customised where a subject may not be ready to move along to a module along with their peers.
Piaget (1952) noted that leaners do not think in a logical order or in the same way as adults are able. The adult journey toward logical thinking can be measured through experiential and maturational knowledge over moving into adulthood. The expectation that children think the same as adults, while unrealistic when discussing their thoughts, we can work through to reflect their feeling behind it (Numicon, 2021). Continued use of Numicon helps support children in areas of building data, telling time, giving change and measurement, and supports the learner's ability to solve mathematical areas in cross curriculum areas. Numicon helps to build logical patterns and moreover confidence in numeracy and proves effective within the educational expectations that we measure in formative and summative assessments.
While the use of Numicon is strategic, it is important to note that it is a tool to build on and something to be used as a continuous strategy. Learners may still find stages used in Numicon difficult and rather than abandon a certain stage in areas that the subject finds difficult, perseverance is encouraged rather than the acknowledgment that something has gone wrong. It is important progress when a learner moves through a difficult transition to make progress and it has been identified that with support, the learner will continue to use Numicon with the use of the more knowledgeable other (MKO) and move past the zone of proximal development as outlined in Vygotsky's Socio-cultural theory of cognitive development.
The distance between the actual development level as determined by independent problem solving and the level of potential development as determined through problem solving under adult guidance, or in collaboration with more capable peers” (Vygotsky, 1978).

The versatility of Numicon reflects the need for added resources to support the learning journey through key stages, however Numicon can be more difficult to implement to higher key stage learners where additional support is required to build numeracy skills. In 2015 Welsh Governments conducted an independent review into curriculum in Wales that outlined findings that other countries were outperforming in most subject areas and radically this needed to alter, this was also outlined by PISA showing concern in lack of global competitiveness (Gov.wales,2020). In 2015 Successful Futures, furthermore, identified that constraints of educational legislation can inhibit learners and teachers from what they require to succeed and attain skills to strive for long term attainment, placing even further pressure on those with poor numeracy skills and those with additional learning needs. 
Where numicon is introduced as support in key stage 3, it has been found that learners are much less likely to gravitate to utilise the resource especially within the confines of the classroom. Those that participated in interventions would only agree to use the tool for problem solving in a 1:1 setting and, in an area, where there were no peers, suggesting that there is stigma attached to using such a resource when learners progress through higher academic levels. In school A, a learner who at intervention agreed to use the numicon for support with noteworthy results, would only work within an independent learning centre and not within a classroom environment with peers. The learner requested parental supervision to use numicon at home as an alternative, however the parent then declined due to the cost barrier of the system and added that they were unable to implement the resource themselves due to their own poor numeracy skills. This further suggests that cost and poor parental numeracy, can place further barriers in numeracy outcomes. This supports that more needs done to support parents in their children's learning process and the need to include and advise where children are expected to complete homework tasks. In the instance of School A, the most obvious fact that could stand out is the fact this learner in a secondary school has been able to move forward with little to no, basic number skills. This may suggest that often primary institutions see learners with learning difficulties pass through a system that in turn hinders them even more, learning outcomes in numeracy could be placed in the category that primary teachers teach all subjects, and therefore are not specialised unlike secondary teachers, and not best suited to support specific learning differences, or suggest that it can be presumptuous to put a child for additional learning assessments prematurely too in academics, when it can be detrimental to a learners progress to not do so .
The most obvious finding in attempting using numicon to support older learners in secondary education, is the fact that they often will not ask for help or the lack of admission that they need support in a classroom where there may be no or only 1 support staff along with the teacher. There is still the stigma of asking for help and learners still do not feel empowered to ask or work their way through a subject, often choosing to simply walk out of a lesson or refuse work. Freire (1970) thought that learners needed to be more empowered in their learning experience and wanted them to take control of their learning by being critical thinkers in his development of a critical pedagogy, this looked at the oppressing factors that surrounded the learners and how they should challenge their own learning by not taking things at face value and weigh up how ethical is their learning and that by fully participating and challenging topics they are being more active and empowered learners to support them in adult life and improve outcomes regardless of how advantaged or disadvantaged their backgrounds may be. 


Reflection
This reflection aims to critically evaluate all my own thoughts and findings during the process of researching and writing about numeracy effects on learners and their lives. The initial content for the module narrative seemed specific and relevant in terms of research. My expectation was to examine which theoretical perspectives occurred within numeracy and how they differed within the learning process and educational framework. I was aware that the module had empathy value and that it contained much policy and expected to find how this has changed our curriculum in a positive manner. I felt anxious in adding all the content that would be relevant to outline my own findings, and also add my own personal experiences. My aim was to try not to taint the writing with my own thoughts on how children learn in institutions, especially those with specific learning difficulties and that of my own children which I have a negative view on mainly due to personal circumstances and was mindful of this all the way through.
On starting the research, the most challenging aspect was deciding at which intervals to use theoretical perspectives. The most obvious that came to mind at first was Maslow (1943) in that human beings cannot meet their full potential without basic nurture elements. This supported where I was to add the rest of the content with view to theory. Whilst I noted the introduction to this reflection that I wanted to not add to personal context, I was already mindful of my own subjective experiences in the classroom especially as a child myself, with a background of being brought up with care givers and not parents so understood the importance of noting that being innumerate could be linked to adverse childhood experiences and the feeling that you may not gain the same opportunities as others within education, so important that this was added early on. Also, whilst writing about classroom practices I became aware that Skinners views within operant conditioning are still obvious in more than just Numeracy but still widely used in how we learn through repetition and reward through academics. While we point to how newer pedagogy's such as Freire (1970) to enable learners to challenge that not all curriculums should be viewed as ‘gospel’, and to challenge the act of ‘banking’, within institutions, I concluded that often framework can just be writing and often not fully implemented. We are still delivering lessons that do not involve giving choice and, on many levels, deliver the same methods of maths and numeracy with the same view that all children need algebra and trigonometry for life. The purpose of this module was to reflect on why poor numeracy skills impact generations and even with new legislation, we are still not taking a nationwide approach on focusing on understanding maths for life, rather than maths for an engineering or physics degree. 
One of the most productive areas in my learning were the lectures. I have learned that I am a sensory learner and need to see, feel, hear, and say the information myself. I felt the lectures where especially helpful and drew on them to make sense on areas of research that often I had barriers to in writing alongside relevant topics, it is a very different experience understanding in your head and expressing verbally and organising it in a written form.
A more challenging aspect of the writing was the fact that we have many policy and framework documents, whilst we write and discuss them in educational terms they are often seldom put into practice and are simply just words unless they are put into action. I felt frustrated in that numeracy encompasses so much negativity and that we still do not have a concrete plan to support challenged learners and am aware that with regards to using the resource in action, it may have generated different outcomes when worked with over a longer period to visually record the progress made by the learners. It would have been beneficial to demonstrate the resource doesn’t work as well within particular environments, due to the constraints of safeguarding elements, I was unable to reflect this in a way that was true to my professional setting.
I also battled with the change of style that was asked to be included, switching from informal to academic and this didn’t support my need for wanting to improve my referencing.
During the course of this module, I felt the most anxiety I have ever felt within my writing in my degree so far. I really had a barrier in term of when I was going to start due to the time of year, I had to complete the assignment within and felt even though it was something that I  felt close to and could identify with, by the end of all the elements I struggled to assemble all my findings in a way I would of anticipated and  couldn’t  experience any flow that previously had inspired me in my previous work. I am conflicted in that it was because of pressures of work and life and have lamented that it would be ideal to not have to work and only study, which lead my thoughts to that I would have liked the module to have been over a longer period of sessions before I could begin it. My anxiety took over me completely at one point and completely ground to a halt and thought that I was not going to be able to complete it. It disturbed my sleep and quite honestly do not feel any better now I am close to the end. Areas that I wanted to focus on and lost marks on my last assignment, took a back seat as the portfolio became closer to deadline. Even though I experienced negativity in my own education in numeracy, I do not believe that this has impacted my writing within this or has laid within my ability to not enjoy this module. I conclude that lots of my research has been repetitive and has actually taken my mind back to my own struggles in Maths in education going round and round trying to absorb information that I felt was useless and not because I didn’t understand the research or perspectives. Whilst I acknowledge that I may feel indifferent once this is submitted, I am mindful of all the hard work I continued even though it did not feel enjoyable or would motivate me once completed to want to change how I have compiled all my findings. 
On a note of truthfulness, I find that I really do not think that I am bad at maths with view to life skills, however when still faced with compiling numerical outcomes to support work in areas such as the classroom, myself being the more knowledgeable other, am compelled to research all the things I do not understand individually rather than ask for support as my role is to support learners. While maths can be viewed as one of the single most critical skills, we learn to aid real life situations I am still not convinced that updated curriculum and proposed legislation will improve numeracy outcomes in education......albeit because of learners like myself?
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