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                            Testing, testing all 15-year-olds!  [image: Megaphone with solid fill]  
Unbeknownst to the UK’s population of 15-year-olds, they are competing world-wide every 3 years! The PISA (Programme for International Student Assessment) focuses on mathematics, literacy and science. Countries who take part then use this summative data to help education reform, set performance goals and update policies. This type of summative testing then helps schools to implement financial education programmes such as LIBF (London Institute of Banking and Finance). The students benefit from gaining another qualification through summative assessment, as well as learning valuable financial literacy skills, equipping them to make better financial decisions. The results from the PISA tests are published for the world to see but herein lies the problem, we are lacking the numeracy skills needed to decipher them. With 49% of UK adults (that’s 17 million), having no more numerical ability than the expectations of primary aged children, according to Brooks (2021). That very sentence has numeracy laced through it. Proving that we, children, adults, the UK and indeed the world, need good numeracy skills for everyday life (like reading interesting blogs). Alas, this is not new news. The Board of Education stated in 1925, (2022 take away 1925, that’s 97 years ago), “Accuracy in the manipulation of figures does not reach the same standard which was reached 20 years ago”. Yet our daily lives are surrounded by numeracy.
So why does the mention of maths and numeracy make people feel like this? H
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                                         It’s all in the mind!
Even the Bank of England’s chief economist, Andy Haldane is concerned, stating “This isn’t neurological, it’s psychological,” believing that confidence is the key, not competence. Is this where the problem truly lies? In order to succeed, you first need to fail, thinks Mr Haldane (2021). However, failing is not a pleasant experience and often comes with a big red cross. What’s needed is a growth mindset to help students overcome these times of failure. Dweck (2012) determined that by applying intelligence, potential, validation, challenge and learning interventions it would motivate learners to develop a growth mindset. Although, Dweck (2012) does argue that the above interventions can only work if the learner is motivated by an inner desire to improve, not through external stimuli, such as a pushy parent. Parents attitudes and behaviours are vital in influencing children’s learning as we know.[image: ]                          
Believe to achieve!                                                                                    (Emf.com)
Writing about the findings of their study, Hwang (2020) looked at the effects of early numeracy activities at home and how they positively impact on a child’s ability to achieve higher mathematical success. The singing of counting rhymes, counting building blocks, board games and shape sorting all act as scaffolding for further mathematical knowledge. Coupled with self-efficacy beliefs and you’ve got a recipe for success! Believing in your ability to perform tasks with success, has significant positive effects on mathematical achievement, according to a study by Cleary and Kitsantas (2017). On the flip side to this, Bobby Seagull, an ambassador from the National Numeracy charity, says that parents can have quite the negative impact on their children’s numeracy. As a maths teacher, Seagull says that it is something he often experiences in parent’s evenings, “Often, if their child hasn’t done well that term, parents will say ‘Oh, I didn’t have a maths brain either’ but that concept is flawed. It’s like exercising a muscle. We can all get good at going to the gym, and getting more competent with numbers isn’t something to be afraid of.” We need to remove the fear and give ourselves and our children time to think according to Dan Finkel
1,2,3 back in the room!
Ultimately, it all comes to the doorstep of teachers to tackle this escalating issue and Walton and Goddard (2012) believe that the classroom holds the key to motivating students. Creating a classroom where students are eager to learn through discovery, in an atmosphere whereby they feel safe to fail and excited to explore new opportunities when they don’t know something. Creating a safe haven that students do not feel self-conscious and where they feel supported by the teacher. As Ginnott (1975) said “It is my personal approach that creates the climate. It is my daily mood that makes the weather.” Liberalist Paulo Freire (1972) would have to agree with this. His belief in a democratic, collaborative relationship between teacher, school and the community, providing opportunities where everyone is open to learning from each other in a stimulating environment. His thoughts on critical pedagogy, formed through the struggles of his own childhood, Freire rebuffed the passive, rote learning of facts in favour of a dialogical problem posing approach. 
Major companies change their advertisements and packaging to keep consumers interested in their products. Surely schools should adopt the same thinking to keep up with the children of today? [image: What did the digital clock say to the grandfather clock Look grandpa, no hands]Even the most disengaged students will have a dream job, in 2022 it is likely to be a pro-gamer or Youtuber (insert rolling eye emoji). Whatever it may be, that is a hook that can emphasise the need for good numeracy skills. Talking about where they rank in the leadership boards, how many points are still needed to qualify, time left to complete levels, Robux and V-bucks and what you can buy with them. Give a child 1000 Robux and they’ll soon be sat down writing three figure additions to work out which outfits they can purchase. Youtube is all about numbers, how many likes, shares and subscribers. Not to mention percentages of profits from videos created. As the National Literacy and Numeracy Framework (2013) states, “Numeracy refers to the application of mathematical understanding in daily activities at school, at home, at work, and in the community. There is more to numeracy than teaching the rules and procedures of mathematics.” (Keepcalms.com)
So, should we stop fighting against the tide and join forces with the students? Yes, it would be nice if they all switched the clock on their mobile phones to analogue, but is that not defeating the whole point of progression? There was much concern over the introduction of electronic calculators to schools in the 1970’s, it was even addressed in the Cockcroft Report (1982). Although it did reassure everyone that the use of calculators would not replace the need for mathematical understanding. 
Flexible Thinking
Dewey’s theory of flexible curriculum (1963) advocated that the learners should have a say in the curriculum design, as the purpose of education should be determined by the learners not teachers. Dewey firmly believed that the aim of education was to promote growth and through that growth would come purpose. The process of achieving that purpose would in turn develop into further growth. Dewey’s principles of this flexible curriculum were that it:
· should be based on the learner’s perception of their interests
· would enable the learners engage fully in the design of the curriculum
· supported the learner to find their position in life
· would concentrate on practical tasks and activities
· emphasise learning from experiencing difficulties and problem solving
· abolish rote learning in favour of discovery learning
There is hope for Dewey’s principles to come to fruition in the Welsh Curriculum (2020) though, as it states under its Mathematics and Numeracy Area of Learning, “It is imperative, therefore, that mathematics and numeracy experiences are as engaging, exciting and accessible as possible for learners 
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WHO? Numicon is an inclusive multi-sensory resource primarily developed for Foundation and Key Stage 1 aged learners but can be used to support the learning of all abilities and ages. Closing the Gap with Numicon is specifically designed for those learners who experience greater difficulty in learning mathematics than their peers, in particular pupils with ALN (Additional Learning Needs). With the aim for learners to develop their foundation of basic number understanding and gain in confidence and ability, ready to join in with peers in maths lessons. 
WHAT? Numicon is a concrete-pictorial-abstract approach to learning, that uses imagery to understand mathematical concepts. Designed with the aim of increasing understanding of number using three strengths: learning from action, learning from seeing and learning from pattern. Making connections between numbers through manipulation and images, so that they may understand that numbers do not occur randomly but are part of a system - filled with patterns.
WHERE? Numicon Closing the Gap can be used with groups of learners within the class and during mathematics lessons if both the lesson objectives are broadly the same. For example, number bonds to 10 in class can be supported by the use of Numicon, underpinning the LNF (National Literacy and Numeracy Framework 2013) strand 1 of Developing numerical reasoning, by identifying processes and connections. 
WHY? With strong links to the Welsh Curriculum (2020), Closing the Gap helps learners by providing engaging, exciting and accessible experiences. Ensuring development of mathematical resilience. Using Numicon to provide extra support and differentiate teaching in response to meeting pupils needs reflects guidance from the Welsh Governments’ Inclusion and Pupil Support (2016) literature. Applying Numicon interventions to effect change and close the attainment gap of disadvantaged pupils is in line with the RADY (Raising the Attainment of Disadvantaged Youngsters) Project (2013).
When? Closing the Gap should be used in conjunction with mathematics lessons, not as a replacement. Aiming to build confidence, enhance self-esteem and develop self-concept as mathematical learners.    
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Uploaded to Teams.


“Numeracy is a recently coined term, being a contraction of ‘numerical literacy’. It has been defined in a variety of ways such as the ability to use mathematics or application of mathematics in other areas of the curriculum.” 
                                                                            Crompton, Fielding and Scott (2007)
When implemented with sufficient time allocated and smart targets set, Numicon’s Closing the Gap can be an effective resource. With its robust multi-sensory design of bright colours and smooth shaped pieces, it appeals to all aged learners. The careful thought and planning of these colourful shapes links in with Gardner’s (1983) multiple intelligence theory. Categorised into 9 types of intelligences that form the potential to process information, this resource uses linguistic intelligence by using dialogue to discuss the task at hand, learning terminology and vocabulary attached to the numeracy task such as ‘add 1 more’. The visual-spatial intelligence used to recognise patterns, shapes and dimensions, in order to identify, process and connect mathematical patterns, is in line with Strand 1 of the LNF (2013). Analysing problems using logic can be demonstrated by the learners attempting to fit the shapes in to a picture outline. Afterwards applying their findings of fitting a yellow and pink together, they are able to transfer their knowledge to conclude that the yellow 3 and pink 7, form a number bond of 10, using their mathematical intelligence. The social benefits of using Numicon in groups and 1:1 also improve learners interpersonal and intrapersonal intelligences. By understanding the intentions and directions of the adult delivering the session and by the learner addressing their own feelings, fears and needs with regards to participating in the interventions. Building on learners’ confidence is something that the National Numeracy Charity is attempting to improve on by hosting a National Numeracy Days, offering free fun resources and materials. Of course, it has long been acknowledged that increasing our feelings of competence and esteem leads to the ultimate self-fulfilment that Maslow (1943) refers to in his hierarchy of needs. 
Delivered predominantly by teaching assistants (TA’s), theorist Lev Vygotsky (1934) would have called them a more knowledgeable other (MKO), these scaffolded interventions provide learners with the ability to apply what they already know and use the MKO to progress further in their knowledge, known as the zone of proximal development (ZPD). Vygotsky’s focus on the learner’s potential rather than achievement, with collaboration from the TA and peers, is supported by using the Numicon resource. This type of facilitated learning can be linked to many great theorists such as Piaget, Dewey and Froebel. Believing that children learn best through play suggests that Numicon would have been approved by all three theorists. With its limitless potential to create, explore and create, Numicon provides engaging, fun and challenging opportunities to children. This is also in line with the Welsh Governments Curriculum for Wales (2020) “It is imperative, therefore, that mathematics and numeracy experiences are as engaging, exciting and accessible as possible for learners.”
Numicon uses formative assessment to provide ongoing information on students, which is helpful in providing feedback for each individual student, to aid monitoring, further action needing to be taken, planning next steps and matching learning materials. This is clearly set out in the resources provided with the Numicon kits and can even be used by the students as a self-assessment tool. Ultimately, staff are able to compare this information to benchmarks set in the Numeracy Framework (2022), so that students may be fully equipped and prepared for statutory Numeracy and Literacy assessments across Wales in years 2 to 9. 	
Produced as a result of a major investigation, the Cockcroft Report (1982) reflected on the teaching of mathematics in the UK. Although published 40 years ago, the Cockcroft Report (1982) still has relevance today with the same concerns, aims and objectives about children’s learning. Highlighting the need for effective mental strategies together with opportunities for practical work and discussion seen as crucial to teaching and learning. There can be much confusion on the meaning of mental maths. It is not the ability to recall mathematical facts from memory but the ability to solve problems in the head. One such activity with Numicon involves placing the shapes in a bag and encouraging the children to feel the shape and visualise it and its properties, helping to develop a mental imagery of number. Also highlighted in the Cockcroft Report (1982) was the need to focus on mathematical language and this too is applicable today. With many children still unable to decipher the meaning of words such as ‘difference’ and ‘sum’, leaving them incapable of answering basic questions. The participation in Numicon groups provides opportunities for discussion and hearing mathematical language used so they may apply it to their own learning. In conjunction with the kinaesthetic learning from physically performing the action the activity, this type of experiential learning was something that pragmatist John Dewey (1938) advocated. Providing quality experiences to learners that afforded them opportunities to for growth and creativity. This is in line with the Welsh Governments four purposes (2022), providing such opportunities with the aim of learners becoming ‘enterprising, creative contributors’, ‘thinking creatively to reframe and solve problems’. Building on their problem-solving abilities, children are better placed in the future to calculate risk when making decisions, gain a greater understanding of the economy and achieve economic well-being. This is one of the aims of the government’s Every Child Matters initiative (2003).
Crompton, Fielding and Scott (2007) make a key point when they state that “a good understanding of the underlying principles and links between the fur operations is necessary in order to support the learning of number effectively”. It often becomes apparent to secondary school teachers when attempting to implement numeracy into their Science, History and Geography lessons, that children are lacking the knowledge and skills to carry the task out. Although Numicon state that their shapes can be used by any age, there would be difficulty doing so with KS3/4 pupils. Fear of ridicule by peers, stigma of being taken out for interventions and a feeling of shame for a lack of knowledge they know they should have by that age. 
It is also worth considering that whilst the intention is good, removing students from the classroom for catch-up interventions, inevitably leaves them behind in other aspects of their curriculum-based learning. Within this rich tapestry of learning, the bold thread of literacy and numeracy should be clearly woven, in accordance with the LNF (2013).  







Reflection
On December the 13th 2021, the final lecture of the numeracy module was delivered online. It feels like being poised at the starting line of a race that I think I am going to lose. Despite achieving what I perceive to be great marks in my previous modules, I always start my assignments with the same negative thought. Thankfully, I am in agreement with Dweck (2012) when she argues that learners with a growth mindset succeed because they are motivated to do so by inner desires to improve themselves. Like so many of our learners at school, there are outside factors that affect learning and concentration that need acknowledgement with regards to their well-being. In the November, my family, (husband, three children and much-loved dog), moved out of our family home for some much-needed renovations. Fortunately, we were able to seek refuge with my parents (and their cat). Although cramped, all our physiological, safety and social needs were met. However, I soon realised that I prefer to study in a quiet environment, a luxury not afforded to the communal living we found ourselves in. Alas, I had to practise what I preach and learn to develop resilience in order to succeed and further my learning. 
There is a different feeling about this module, slightly apprehensive, possibly due to it being our first level 5 module and I feel a certain amount of pressure to maintain the marks I have been achieving. This is something I had not thought about prior to enrolling but nobody discusses their marks, it is a huge taboo subject, the ultimate white elephant in the room. We talk and learn in lectures regarding theories of learning and multiple intelligences theories such as Gardener (1983). 
However, I do immensely enjoy the reading and research aspect of new modules and the dopamine rush of buying new reading material to learn from. During my online research into Paulo Freire and his thoughts on critical pedagogy, I came across Henry Giroux. What Giroux (2011) said made complete sense to me, it was inspiring, passionate and resounded with me in my own beliefs about educating children. His views on critical pedagogy, that we are oppressing our children by dictating what education we provide them by banking methods like the regurgitating of facts from teachers who are there to provide information. This liberalist approach had already been ignited in me during our last module where I studied the work of John Dewey. Dewey (1938) believed that teachers should use the children’s experiences as a learning tool and proving opportunity to experience challenges would result in growth and creativity. 
Having spent time familiarising myself with Numicon Closing the Gap, I have gained a much clearer insight in how to implement it, with the genuine belief that it can increase the numeracy skills of many students. There are many children with the target of improving numeracy on their IEP/IDP and I now feel better informed to suggest and use Numicon with them. There is always a struggle to find resources befitting a secondary age student, however, the versatility of the resource means it could be used with individuals whose needs match it. 
Upon exploring my expanding library for guidance and inspiration, it became apparent to me that underperforming in numeracy is not a new phenomenon. From as far back as 1925 the UK have struggled to reach the standards expected. As a nation we seem to set standards, reflect on formative and summative assessments and arrange meetings of officials to create reports reflecting on the lack of numerical knowledge. We are yet to fulfil the aims of the Cockcroft report of 1982, some 40 years ago. The Welsh Government (2020) have insisted on numeracy across the curriculum, resulting in graphs being drawn to record how many children prefer Mozart to Tchaikovsky in music lessons and pie charts in history representing the demise of Henry VIII’s wives. What children need is the experiential learning that Dewey (1938) spoke of. The kinaesthetic act of learning, discussing with peers, experiencing first-hand and then reflecting on it for further learning. I think I feel so passionately about children having these in school as I was fortunate to have experienced this type of education myself. I vividly recall my primary school teacher bringing his ducklings to school one day, where we proceeded to paint their webbed feet and print them onto squared paper. The utter chaos and joy that it brought to school was immeasurable. Later that afternoon when the paint had dried, we set about learning how to calculate the area of the ducklings’ feet. When I read about the guidance for mathematics and numeracy from the Welsh Government (2020), where it states that numeracy experiences should be engaging and exciting, my memory is what I think of. 
Upon reflection, I could have made some alternative decisions that could have improved my experience of completing this assignment. Over the last three years I have sat in many inset days and twilight session with much emphasis on pedagogy and collaborative working. Until this module I no idea what pedagogy meant, truly, but now I do and I will be confident in using it. The collaborative working is more of a challenge for me to address, for reasons I find difficult to admit. Having to ask for help or confess to not knowing makes me feel vulnerable and reveals a sensitive part of me I try to keep hidden. At the age of 40 I started my foundation degree and it is my first time in further education. Being surrounded in school by intellectuals can be more intimidating for an adult than for children. I could have approached the Head of Mathematics and Numeracy and asked for their thoughts, advice or insights but alas I did not and so I will never know.
If I had my time again, I would have started my research sooner. I enjoy reading but it does take time and as a full-time working mum of three, time is hard to come by. Using a hard copy of a timetable/study plan would be something that I would have done had I though about it. As a visual learner I think I would benefit from using one and the rigidity of a timeline would keep me on course for a non-rushed completion. This would also help to organise my time between other duties/commitments like family and work. Unfortunately, there is not much I could do about the availability of study space given the situation with my house renovations and Covid restrictions. I am a 1-hour drive from Carmarthen University campus, where ideally, I could go to study and borrow relevant literature too. For the next module, I will be back in my own home with addition space to study and store my ever-expanding personal library. Able to climb the pyramid of Maslow’s (1943) hierarchy of needs, safe in my shelter where I belong. Back in control, ready to develop and grow and achieve self-actualisation. 
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