This essay aims to critically discuss current initiatives that aid the development of numeracy across the curriculum within the foundation phase. It will further analyse Piaget’s developmental model and its application within numeracy development. 
The foundation phase is aimed at three-to-seven-year-olds in Wales, building on the principles of play. The foundation phase has seven areas of learning (six if the first language of the institution is Welsh). One of the areas of learning includes mathematics. Under the curriculum, children are required to build their knowledge, understanding and skills of maths through a pragmatic approach. Solving problems in different situations is encouraged through playing with numbers. Children are expected to investigate the properties of shape, sequence, sort, matching numbers and compare objects. The children will also be required develop their knowledge and understanding of money and time through meaningful ways. (Welsh Government, 2015). 
The setting in question, is a mainstream English medium school. The school is situated within a suburban location in Swansea and is considered a deprived area. The school has approximately 200 pupils on its register, with a classroom for each year with approximately 25-30 pupils in each class. The school’s mission statement is based on being “proud and happy global citizens... to be motivated, healthy and active learners, with good self-esteem and life skills... be confident, resilient and respectful to everyone...be ambitious, bilingual and creative learners, ready for anything.” The school places a strong emphasis on positive morals, values and behaviours and developing skills and aspirations to live happy and successful futures. The school thrives on involving parents to help assist when they can, they do tasks such as covering books, assist with children’s activities. 
The curriculum is formed using the Welsh curriculum framework (Welsh Government, 2020a). The curriculum framework guide for the foundation phase has several development areas of learning. One such area includes maths, where children develop their understanding, knowledge and skills through of it, through fun activities and through both practical and oral means. Children are encouraged to learn through play and practical tasks; applying learning to real life problems. They are required to adopt the use of mathematical terminology accordingly, to describe their thinking and problem- solving method, thereby developing their reasoning skills. Within the foundation phase, children are encouraged to solve simple mathematical problems in a number of different contexts. Other areas within the curriculum include exploring measures, properties of shape, sequence, create patterns, compare objects and show their work through a range of ways (Welsh Government, 2015). 
 
Carpentieri, Litster, and Frumkin (2009), found in their review, that adults who had poor numeracy skills, were much more likely to have left school early, unemployed, had mental health issues and other long-standing illnesses or disability. Low numeracy skills have also been found to be linked to criminality. Poor mathematical skills are not only limited to making less scientific discoveries but have a significant effect on adults in their day-to-day lives, having a knock-on effect on the economy. As such, there are two principal incentives for encouraging numeracy development in the early years. The first is that it promotes ‘unparalleled cognitive, social and emotional growth’ during their early years (Diezman and Yelland, 2000, p. 48). Stevenson and Stigler (1992), stated that it is the quality and quantity of early numeracy experiences that ascertain later achievement. 
There has been much recent recognition nationally, of the importance and role early childhood education plays on a child’s future academic attainment (Aubrey and Godfrey, 2003; Clerkin and Gilligan, 2018). According to Chesloff (2013), early maths exposure has been linked to better overall school performance; it can help a child learn an array of valuable skills for later mathematical development, in other subjects and in general life. A child’s brain is much more receptive to logic and numeracy, which is why learning maths at early stage is particularly important, it is also at this stage that children are more pen to learning (Chesloff, 2013; Harris and Petersen, 2019 cited in Guhl, 2019).
In 2012, The welsh Government introduced the National Numeracy Programme to ameliorate pupils’ numeracy skills. Since then, the Government also introduced: statutory National Numeracy tests for year groups, two to nine; a National Support programme to help implement the National and Literacy Framework (NLF) successfully; the statutory numeracy element of the NLF for those in the Foundation Phase up to key stage three. The aim of this element of the framework is to better the standards of numeracy within schools by helping teachers from all subject areas, to open opportunities for learners to apply their numeracy skills across all areas of the curriculum (National Assembly for Wales, 2013).
In terms of the numeracy component, the NLF has four strands: developing numerical reasoning; using number skills; using measuring skills; and using data skills. They are expected to provide a more thorough system for monitoring and observing pupils’ development innumeracy (National Assembly for Wales, 2013). In order to clarify the differences between mathematics and numeracy, the Welsh Government (2013, p.1) refers to numeracy within the programme as “identifying and applying numerical reasoning skills in order to solves problem and carry out procedures which allow people to work out and show their solutions.” 
The National Support Programme was created by the Welsh Government, intended to work closely with all individual schools in 2013 until 2016, and provide hands on support catered to the needs of all individual schools, to support and enhance the implementation of the National Literacy Numeracy framework, successfully. The support is given by ‘partners’ who are specialists in the field of numeracy and literacy and both support and challenge headteachers to revise expectations and practices (Estyn, 2014). 
All teachers including new teachers must be familiar with the knowledge of the Numeracy and Literacy framework. There has been changes made to the teachers training and teachers must have standards of numeracy. The training organisation ‘The Masters in Educational Practice’ focuses on Numeracy and Professional Learnings. The social unit (communities) will be encouraged to develop the professional’s skills in numeracy. Initial Teacher Training courses have also been adapted to ensure that new teachers can competently follow and maintain standards of numeracy. The Masters in Educational Practice focuses on numeracy and participation in communities and professional learning. All teachers in both primary and secondary settings will be provided support to enhance their skills in teaching financial capability, an area considered a vital part of numeracy (National Assembly for Wales, 2013). 
As set out in the White Paper, legislative proposals for a ‘transformational curriculum’ is underlined and intended to be implemented in Wales as of 2022. Under the proposal, funded non-maintained schools and settings will need to offer a balanced and broad curriculum that reflects the four purposes; statutory duties will be placed on teachers to teach numeracy amongst other subjects (Welsh Government, 2019). 
In working towards Donaldson’s four purposes, mathematical applications necessitates strategic competence in applying modelling and abstraction. Maths based activities encourage learners not to fear challenging and unacquainted problems, as they can be refined to a range of simpler problems, encouraging basic computations. As they reflect on the methods adopted, and on their own numeracy skills development, learners can then enhance their metacognitive skills, this can help them to establish what they need to do, to improve or further their knowledge and understanding. By doing this, they can become ‘ambitious, capable learner’s’. Through the use of play, experimentations, taking risks and have a flexible approach to solving mathematical problems, learners are also able to become ‘enterprising, creative contributors.’ Furthermore, by adopting the use of tools to critically analyse data, learners can start to make reasoned decisions, thereby leading them to make conversant views on economic, social, political and environmental issues, and thus, become ‘ethical informed citizens’ (Welsh Government, 2020b). 
From a theoretical perspective, during the last half of the twentieth century, Piaget’s  theoretical approaches were to examine young children's understanding of numbers (Ojose. 2008) and according to Nunes and Bryant (2007), they formed a close relationship between universal intellectual development and children's achievement of maths. In his theory, Piaget (1977), outlines four stages of development including: the sensorimotor, preoperational, concrete and formal operations. In the sensorimotor stage, a child’s mental and cognitive traits develop from birth until the infant shows sign of language learning. It is at this stage that a child acquires object permanence; the ability to seek out objects after they had been moved, even if the object had been moved from the field of vision. For instance, Piaget hid an object under a pillow to observe if the infant could find it. According to Piaget (1977), infants at this stage should be able to link number to objects, for example, one cat, two dogs, three hippos etc. To increase the mathematical ability of a child within this stage, they should be given a copious amount of opportunity to interact with the environment, unrestricted but in a safe way to help them build concepts (Martin, 2000). According to Fuson (1988), Children should be able to understand simple numbers and counting. 
Thus, educators should provide a mathematical foundation that offers resources incorporating counting in order to develop their conceptual understanding of numbers. For example, teachers can ask questions such as “Who has more?” or “do we have enough?”. 
In the preoperational stage children are expected to be able to incorporate blocks , water and sand , engaging problem solving tasks within projects.
 At this stage, children are expected to know the characteristics of shapes and objects. For example, When pupils are asked to investigate shapes, the teacher may ask the pupils to place the shapes in groups that are of similarity. 
Teachers could follow this with questions such as, The teacher could follow up asking the the students, how did you decide to where these objects or shapes belong. (Thompson, 1990).  Children may find it difficult to link together unrelated events and see objects possessing life, There is apparently lack of logic within the development stage and irrational thoughts make appearances. Children simply cannot identify and understand the ‘point of view’ and cannot reverse the performance. For example, a child who understands that adding six to four is ten may not be able to rationalise that adding four to six is also ten (Ojose, 2008). 
The Concrete Operation stage Is known by development of organised rational thinking is between 7 and 11 years old This stage is distinguished by exceptional cognitive growth as children develop language and possess basic skills quite excessively. Children usually uses their senses to be able to understand the differences Abeling them to use more than one measurement at one time instead of successively (Ojose, 2008). For example if you look at the liquid experiment, if the child notices differences in the level of the liquid and the effects afterwards, seeing both dimensions at the same time, Following the instructions and two logical functions that would develop at this stage, that will mean both are crucial for the understanding of number concepts. So, the ability to order objects of decreasing and increasing of length, the differences in weight and volumes is known as seriation., (Piaget, 1997.

According to Burns and Silbey (2000), “hands-on experiences and multiple ways of representing a mathematical solution can be ways of fostering the development of this cognitive stage” (p. 55). Hands on experience of activities are of importance at this stage and cannot be overemphasized. 
In the last stage, Formal Operations, a child between the age of nine to twelve understands that only plants and animals are alive. The pendulum task (Inhelder & Piaget, 1958) seeks to investigate a child’s thinking. In the task, a string and a set of weights are used. The idea behind this, is to consider three factors: the length of the string, the different sizes of weights and strength of push, and to work out which one of the factors was the impartment to the speed of the swing of the pendulum, it is up the pupil to choose the size and measurement of the factors. The pupil who tries different methods of the factors are likely to end up with the wrong answer. These are the characteristics of the formal operational stage. Piaget concluded that this approach included children thinking logically and could see relationships between things. 
It is argued however, that Piaget’s theory does not provide a complete account of cognitive development; he is criticized for underestimating the capability of children. The instructions and directions provided on abstract tasks, may result in children failing to complete the task, which they could otherwise do, given simpler instructions/conditions (Gelman, Meck & Merkin, 1986). Critics also argue that Piaget had overestimated the skill set of older children. For instance, given Piaget’s descriptions, teachers may presume that their learners can in the abstract, think logically, but this has often been shown not to be the case (Eggen and Kauchak, 2000). 
To summarize, it is evident that there a number of initiatives have been introduced to support the development of numeracy across the curriculum of the foundation phase. These range from the National Numeracy Programme, the National and Literacy Framework, a National Support programme to The Masters in Educational Practice programme. It was intended that through these initiatives, standards of numeracy would be raised for all children in Wales. Estyn have reported that the initiatives have had a positive impact and that improvements have since been made. 
Piaget’s learning development theory remains applicable to today’s classroom. His theory concerning children’s developmental stages has helped teachers understand the cognitive ability of children and what should be expected of them at particular ages. This can therefore help teachers create age-appropriate resources accordingly. By focusing on methods of reasoning, the teacher is able to offer critical direction so that the learner is able to establish concepts through investigation. Piaget notes that the learner should be encouraged to ‘self-check, approximate, reflect and reason’ while the teacher observes the child’s work to understanding their thinking.  
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