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An education, for many is the bedrock of a successful future, encompassing an array of academic subjects. Of these subjects, perhaps the one that is approached with much trepidation is Mathematics and Numeracy. This subject is often seen as complex and sophisticated, resulting in an opinion of a need for superior academia to succeed. As Brown (cited in Thompson ,2010, p. 3-9) discusses, teachers were in the past, negative about teaching maths due to lack of self-confidence. There has also been a disparity through the years of what should be taught in Maths and how, with the Government fluctuating between tight control and teacher autonomy. Additionally, following the Plowden report, (Blackstone, 1967, p.293) teachers were encouraged to allow pupils to be self-directed using their autonomy to enhance learning. This may have led to an excess of freedom, skewing the attainment of Maths skills. Numeracy is, in its simplest form, the use of number, something that is often undertaken without thought or trepidation, yet still carries with it the notion that, particularly in the United Kingdom, to be ‘good at maths’ is uncommon. This essay will look at why Numeracy is important and how it is delivered in schools today. Crucially, particular attention will centre on the Early Years, where the foundation of number acquisition begins, to create a solid base upon which to build a concrete understanding of numbers. The main setting for consideration in this essay is a Primary School of some two hundred plus children in an economically deprived area. Within the setting discussed are a small proportion of children with Additional Learning needs and English as an additional language. The school is embracing the New Curriculum for Wales with regular fact-finding and knowledge sharing activities for all staff, promoting the notion of life-long learning for all.
Following on from the Education Reform Act 1988, the Secretary of State at the time, Kenneth Baker worked on the National Curriculum (1989) to produce a set of attainment targets in Mathematics that would ensure continuity and raise the standard of Maths, to be more relevant and coherent to current times. It specifically addressed the notion of teaching Maths by using real-life situations, developing problem solving as a skill needed for lifelong learning. Similarly, The Literacy and Numeracy Framework, (LNF), (2013, p.6) developed upon the good practice found in many schools, with an aim to bring parity and consistency to all pupils, again with a view to raising standards of mathematical attainment. Its advancement allowed teachers to focus more on the pupil’s progress than the level at which they were working, and how to move that progression forward.
The National Curriculum advocated teaching mathematics across all subjects, to allow learners to experience subject matter through different learning practices. This emulates Gardner’s Multiple Intelligences (cited in Aubrey and Riley, 2017, p.202) discussing the theory of mastering tasks by using different intelligences. The value of learning about capacity in a water tray in the Early Years promotes an understanding risen from doing, a physical, kinaesthetic experience, meaningful in a way that is relevant, that will sit in a child’s brain as a memory to be recalled as and when required. Interestingly, when considering cross-curricular teaching, is the view of Barwell (2004, p.20-22), that acquiring success in numeracy is dependent on one’s acquisition of literacy. Discussion follows how applying numeracy to everyday activities can be broken down, analysed, based on literacy prowess. Barwell talks about translating numeracy skills by using literacy. These skills can be witnessed in any Early Years settings by practitioners who rely on good literacy skills to deliver learning experiences to pupils. The use of specific, relevant language is vital for the learning experience to be accessed.
It is the New Curriculum for Wales (2020) that takes the key principles from the National Curriculum and LNF and consolidates them, making sense of these key trends by allowing schools to refine and develop their Curriculum in a way that is pertinent to them, to allow teachers to create and innovate in a way that will transfer to their pupils. It aims to guide teachers to use their creativity, culture and locality to excite the learner, to make them want to explore and discover in a way that is natural to them, igniting their inquisitiveness and developing a thirst for knowledge and experiences. Early Years is intrinsically the stage of problem solving, exploring ideas, and working together, a stage where there are few inhibitions, when children are egocentric, they are the most important, as is their play and henceforth, their learning. The New Curriculum endeavours to continue these processes for all learners through all year groups, embedding critical thinking, problem solving, questioning, building resilient independent learners, rich in tenacity and self-efficacy. Encompassed in these ideals is Yaeger and Dweck’s (2012, p. 303-306) theory of developing mindsets that enforce self-belief. When a student believes that they can develop resilience, studies have shown a positive impact on progress made in all areas of learning, particularly maths for one set of girls. Interestingly, there is a social aspect to Dweck’s research that must be considered in this discussion. There is a social element to mathematical success, both in social standing in the community and gender. Girls are often thought to be less able at maths and numeracy, a stereotypical view of girls showing dominance in Literacy and boys in science and mathematics are common. Boaler, (1997) expounds this theory with research that show girls have an innate desire to understand what they are learning and why, a particularly current theme. Additionally, Dweck discusses the opinions of peers and how it can affect a pupil's self-belief. If a pupil believes they are of a lower social standing, which in turn can promote a feeling of inadequacy, that they are less able then their peers, it can impact on how much they are willing to participate, the level of effort applied. Teaching pupils the skill of resilience is vital, allowing them to believe in success, not because of who they are or where they come from but because they have a positive attitude about themselves and their learning.
Embracing the new curriculum requires bravery both from the teacher and the learner, changing traditional planning to incorporate exciting, creative activities that drive children to make connections in their learning leading to a fuller, more enjoyable education. Ever-changing society needs a new breed of learner, equipped with the life skills needed to navigate modern day living. Considering this theory is paramount in Freire’s studies, highlighting the need for change. He talked of critical pedagogy (O’Keefe and Paige, 2019, p.2-11) depicting the need for students to actively question, to develop their own learning and to understand why a topic is learnt, and how it will be applied in day-to-day life. Freire believed in questioning the power distribution of the teacher and learner where traditionally, the teacher would impart information to the learner. (Aubrey and Riley, 2019, p. 170). This hierarchy was, Freire thought, detrimental to a pupil, believing in the value of discussion, sharing of knowledge, questioning as a whole group, enabling problem solving, finding solutions to problems together, something which is key in the New Curriculum today. Like Dweck, Freire challenged the notion of mathematics and numeracy being traditionally an area where boys do well. An admirer of Freire, bell hooks, a feminist theorist believed Freires’ theories were intricately connected with feminine thought promoting that idea of all student’s ability to excel at maths in the right environment, (Aubrey and Riley, 2019, p.173).
Studies have indicated that exposure to maths and number at an early age can impact the numeracy competence in school age children, particularly number activities at home. Hwang’s study (2020, p.49) compares the maths competences acquired by children who were exposed to early maths activities with parents, where interaction with their children, using number in daily activities, singing, and playing are believed to have laid those foundations for a solid grasp of maths. This then establishes a foundation upon which to build the child’s numeracy skills, using scaffolding to enhance and deepen that maths acquisition, as theorists Bruner and Vygotsky advocated. Moreover, by exposing children to maths activities at home, parents can broaden the child’s experience, developing confidence and resilience and in turn promoting self-belief, a key message from the New Curriculum. Instilling in children a belief that they can achieve, not to be daunted by failure is a valuable gift, especially in numeracy, and is best taught at an early age. 
This holistic approach is one which is embraced in one’s own setting with staff peppering the learning with relevant mathematical and numerical language to build upon the learning which may have already begun at home. It is often the case though that a child’s exposure to maths and number has been limited to cardinal number. It has become apparent through Foundation Phase Profile data in one’s own setting that concepts such as size, shape and pattern are yet to be developed. Add in to that Wellcomm data, (a programme used to develop the acquisition of speech and language), and it is clear to see how the lack of development in language and literacy skills can have a negative impact on numerical mastery. To address these findings, primarily, the school ethos for building relationships comes to the fore. ‘Good relationships underpin all that we do’ is how all learning is initiated. Having a good rapport with the children is central, all learning follows on from that, particularly in Early Years. This in turn promotes well-being and helps the child develop in confidence, leading to the notion of having a go, not being daunted by mistakes, and developing the resilience that is pinpointed in the New Curriculum.
One’s own setting initially focuses on teaching maths across all areas of the curriculum, largely by oral and concrete experiences. Nursery rhymes and number songs feature heavily in the routines and structures of the day, allowing the children to follow cues but be independent. Nursery rhymes introduce beat, a pattern, timing, an opportunity for spotting mistakes, incorporating cardinal and ordinal number, enriching the vocabulary, and providing a fun, interactive opportunity for all. (Hughes 2009, p. 19, p.23) Children are encouraged to participate at their own pace, taking control of their learning and developing their confidence and self-esteem. The value of this approach is reflected in the New Curriculum, to recognise that all learners can determine their participation at an appropriate level and pace, encompassing a feeling of safety and security, being fully inclusive. Role play areas incorporate as much number information as possible, so the children are immersed in number; promoting weighing in the home corner, shadowing to encourage the children to return play items to their place when finished with, promoting an awareness of shape, different sizes of play equipment illustrate size, all areas within the environment are adapted to immerse the children in mathematical concepts and ideas, while maintaining the children’s autonomy in their play and to develop their skills independently and collaboratively.
A study by Jordan, Kaplan et al (2009, p.2) investigates the impact of early number competence in Early Years and how that translates to maths competence in later school years. Interestingly, the research touches on how emphasis should be focused more on the understanding of numbers, the purpose of counting, order and position of number. Jordan and Kaplan, et al go on to say that number competences in young children prepare them for the more complex maths curriculum encountered further on in school. The new curriculum specifies the need for skills to be built upon, developed over time and connections made, giving a broader, deeper learning. In addition to exploration and independent play are focused activities centring on mathematical concepts that children will come across in everyday life. Fun, engaging activities, incorporating problem solving, questioning, and reflecting, exploring ideas and experimenting are carefully planned with all staff having an input, to make them exciting, inclusive, and relevant. These can range from sorting activities, for example, all the farm animals have gotten lost and need to return to the farm, to the counting of the animals, to size ordering the animals. The children could be asked how to sort them into the correct groups, encouraged to place the animal in the correct part of the farm. This sort of activity is engaging for the children and would incorporate mathematical language, concepts, exploration, immersing the children in numeracy skills. That activity could be extended by using data collection for quantity of animals, favourite animals, colour, or differentiated in other ways, so all children have a relative, fun experience, whatever their stage of learning. 
In terms of concrete, specific mathematical equipment, Numicon is one of the most popular used within one’s setting, a resource readily available, primarily for investigation and exploration, initially in Early Years, a tactile, interactive resource. Allowing children to explore, feel and examine a resource is significant, to allow their minds to become familiar with it, to discover ways to use it that are new, innovative, and fun. The importance of allowing that freedom cannot be underestimated. A study by Rinaldi, Smees et al, (2019) analyses the impact of using colour as a way of internalizing numbers using Numicon. Research of this type has shown a moderate indication that Numicon does impact on the children's numerical skills, however it should be noted that caution is required. Using too many resources that rely on colour to promote numerical recognition may confuse the children. In one’s own setting, the children find their own ways to play with the Numicon and once familiar with it, it is incorporated in all areas, used as money in the role play shop, used as food in the Home Corner, used in play dough. This results in a familiarity and inquisitiveness which has a positive effect when learning with Numicon in number activities, often resulting in innovative ideas being formed for use, evolving from the play observed.
Modern day learning is essentially experiencing learning through play that reflects real life-skills. Experiences inform our everyday lives in all areas and it is vital that the foundations are there to build upon. Making sense of mathematical activities throughout school years is a primary requisite for young minds. There appears to have been a shift in thinking, making it preferable to allow inquisitiveness and exploration, for children to make connections and follow where it takes them. The conflict seems to have been how little excitement and spontaneity featured in mathematics and numeracy and how much teachers were prepared to follow the child’s learning journey. The New Curriculum is focusing on bringing that excitement and spontaneity into all areas of learning, particularly maths and numeracy, encouraging practitioners to take a leap of faith and engage with the current thinking and policy. Having a constant, ongoing discussion with learners promotes an inquisitive mind, self-awareness and confidence that can only contribute positively to a child’s learning journey, and that is precisely what a child’s school years are, a journey. Social skills learnt at an early age, born of a freedom to explore and play, prepare a child for that journey, creating a comfort in the environment. Both Vygotsky and Bruner focus on the social aspect of all learning, the value of social interaction and how that impacts on learning. A need to create ethically, informed citizens (New Curriculum, 2020) who will have the skills and tools to answer modern day problems is paramount. Developing maths and numeracy at an early age provides a solid base to build upon, making connections and enhancing learning in children of today.
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