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Choose a specific key stage and critically evaluate how initiatives support the development of numeracy across the curriculum within your setting, compare practice to the academic literature and policy.

“Numeracy is defined as the ability to access, use and interpret and communicate mathematical information and ideas, in order to engage in and manage the mathematical demands of various situations in adult years. To be numerate is to confidently and effectively use mathematics to meet the everyday demands of life” (Kanga.edu.net).
This interpreted suggests that numeracy is the ability to understand and work with numbers in everyday lifestyle situations and early numeracy skills will aid in adult development and how the numeracy is applied whether it be intentional or not.
“Numeracy is important for individuals to develop logical thinking and reasoning strategies in their everyday activities. We need numeracy to problem solve and make sense of numbers, time, patterns and shapes for activities such as cooking, reading instructions and playing sport”. (Kanga.edu.net). 
Numeracy learning begins early in child development and simple tasks such as singing nursery rhymes with numbers in, placing toy blocks into specific holes or simple tasks like counting the stairs as you walk up them are early implementations of numeracy that will all lead to healthy knowledge and adult growth.
Originally maths and numeracy were taught by Rote Learning meaning its taught by repetition and memorisation without any real meaning or mathematical reasoning. In the 60s/70s the teaching of numeracy became more child centred as Paulo Freire a Brazilian educationalist left a huge imprint on thinking about progressive practice and his Pedagogy of the Oppressed is one of the most quoted educational texts and sets out to provide pupils with an education that was new and modern rather than traditional and with the child teaching themselves more than being taught.
“No pedagogy which is truly liberating can remain distant from the oppressed by treating them as unfortunates and by presenting for their emulation models from among the oppressors. The oppressed must be their own example in the struggle for their redemption” (Freire, 1970.p54). Freire  suggested that the oppressed make their own path and should be facilitated rather than dictated, he also believed that “education makes sense because women and men learn that through learning they can make and remake themselves”(Freire, 2004.p15). Thus, interpreting that humans as a whole need to be able to teach themselves through experience and interaction with outcomes and consequences rather then being dictated what they are to learn in order to successfully process and learn from interactions.
In 2012 wales released the national PISA scores that stated “the mean score attained by pupils in wales was 469 significantly below the OECD average mean score of 494. The welsh mean score was 472 in 2009 and 484 in 2006. Internationally, the performance in mathematics in 38 of the other 64 participating countries was significantly higher than that in wales” (PISA, 2012). As a result of this in 2013 Wales introduced the LNF (Literacy and Numeracy Framework) in order to help children ages 5years to 14 years to progress successfully as it was seen they were falling behind.
In line with the new Literacy and Numeracy framework a new curriculum was also introduced that would make learning more interactive and sustainable by all. According to (gov.wales, 2016) the four purposes of the new curriculum are to create ambitious capable learners, enterprising creative contributors, ethical informed citizens and healthy confident individuals. These four purposes should be supported by underpinning pedagogical principles and the principles should focus on;
The child being able to exercise choice in the classroom and home, children should also be involved in directing their own learning. The learning environment should flow between continuous and enhanced provisions with access to resources that enable the child to complete activities whilst promoting choice development and independence. There should also be the opportunities to be physically and cognitively active but likewise allowing for quiet time and reflection.
The practitioners should prompt the children to think and reflect on learning experiences whilst planning appropriately and actively engaging the parents/caregivers as partners in their child’s learning and development.
The setting I will be discussing when relevant is a primary school (School A) and will focus on foundation phase, in specific reception children age four and five using the numeracy frameworks progression step one as guidelines for learning. The school is in a low deprivation area with 82% of children having free school meals and 43% sen children. The foundation phase in wales framework for children’s learning states:
“The foundation phase encompasses the developmental needs of children. At the centre of the curriculum framework lies the holistic development of children and their skills across the curriculum, building on their previous learning, knowledge and skills”(Gov.Wales. 2016). Within schools and the curriculum it is important that all teachers are following the same criteria and teaching various subjects individually whilst simultaneously incorporating other subjects when the planning allows to do so.
The principles of foundation phase learning in school A are that the parents are the child’s first educators and continue to play an important part in their child’s learning once they have started school. The starting points are what the child can do or nearly do, not what they cannot do and the whole child is important; socially, emotionally, physically, intellectually, morally and spiritually. Each child is unique with individual learning needs and regardless of ability, gender or race entitled to equal opportunities and also that children learn through exploration, talk and play whilst being entitled to experiences that develop their knowledge and understanding of wales through its language and culture.
The key ideas in the foundation phase progression step one numeracy framework for reception children as stated by (gov.wales, 2012) are as follows:
· To recognise 2d shapes and use 2d and 3d shapes to make models
· sort and classify objects
· record collections using marks numbers and pictures
· move in given direction
· use direct comparison when describing temperatures
· sing or chant days of the week and use concept of time in daily activities
· use 1p,2p and 5p coins to pay for items 
· make sensible estimates of up to 10 objects
· talk about addition and subtraction in play
· recall one more of a number within 10 and recall one less of a number within 10
· combine two groups of objects to find out how many altogether
· use ordinal numbers up to 10in daily activities
· recite a range of number rhymes and songs
· count reliably up to 10 objects
· recite up to 20 forward, backwards and from different starting points
· read and write numbers up to 10 at least
· understand that 0 has no value
· use number facts up to 5.

A lot of the numeracy taught not just in School A but in schools across the world using the LNF are taught using the cross curricular approach. The Cross curricular/holistic approach involves establishing patterns of information between different academic subjects and offers a creative way of developing knowledge, understanding and practical skills through a study of interconnected topics. In cross curricular teaching two things happen..
 “First, young people are encouraged to integrate learning experiences into their schemes of meaning so as to broaden and deepen their understanding of themselves and their world. Second, they are engaged in seeking, acquiring and using knowledge in an organic- not artificial- way” (Beane, 1995).
 It is important because some students may find numeracy hard and cross-curricular teaching allows them to process the maths in a visual or stimulating way that they may be able to grasp in better concept whilst linking it to other subjects that they may excel at or  need further knowledge for also. One example of this used in School A is in reception the children learn about The Hungry Caterpillar, whilst reading the book and counting the food eaten everyday by the caterpillar they are also learning science as the lifecycle of the caterpillar and his food progresses him into a butterfly and the children can process the learning accordingly with motivation to investigate.
Carol Dweck studies human motivation and has a theory of humans having two mindsets and the difference they make in outcomes and success. She describes the two mindsets as the fixed mindset in which the intelligence in the person is static and in order to look smart, they will avoid challenges, give up easily, give minimal effort, ignore useful negative feedback and find success from others intimidating. Whereas the second mindset is the growth mindset meaning that intelligence can be developed, and these people will have a desire to learn, embrace challenges, persist if setback, give optimum effort, learn from critism and find inspiration in the success of others. 
“No matter what your ability is, effort is what ignites that ability and turns it into accomplishment” (Dweck, 2006).
If a child has the fixed mindset and “looks” intelligent it is quite possible they have been given lots of information in which they have stored but not been given the encouragement to want more hindering them from entering the growth mindset. One example of school A encouraging the growth mindset is that if given a numeracy problem in which they complete quickly and successfully, praise will not be given but explained that the task set was too easy and we need to give them another life relevant task that will encourage them to want to explore.
One recent example of this is whilst in the outdoor provisions area counting pebbles one child quickly gave the correct answers with ease and wanted completion of the task. This pupil was then encouraged to see if he could estimate and then confirm how many pebbles would fit in a given area. Some estimates were very high and some were low but the interest in the pupil and dedication to complete this new task resulted in the pupil wanting to continue after lunch. This is the growth mindset setting in, the praise is given to encourage more independent self-learning and desire. If children don’t have a good growth mindset it could hinder learning and effect experiences in which they would normally gain knowledge, also making daily life tasks sometimes affected as their fixed mindset will have a specific answer for numeracy that they do with ease but alien numeracy that’s not the normal may become confusing and challenging resulting in them giving up or embarrassment. 
“A YouGov poll commissioned in 2012 found that 80% of adults questioned would be embarrassed to admit that they could not read or write properly. By comparison, only 56% would be embarrassed to admit that they were bad at mathematics/numeracy” (YouGov 2012). 
This in relation to Dweck suggest that if children are encouraged to work hard and strive for more knowledge they can change  their mindset and there would be no reason for embarrassment, in relation to people being more embarrassed about not being able to read and write this could be because of society and its expectations on people and with so much social media and technology today how can someone not be able to read?
Another comparison is that of children in United States with children in Japan and (Nisbett,2009) describes “how the educational systems of East Asian countries focus more on hard work than inborn talent. Children in Japan go to school 240 days a year whereas children in the United Sates go to school for 180 days a year and when children in Japan do badly at something, they are encouraged to work harder rather than punished for it”.
This strive to educate and progress links to Jerome Bruners approach of being constructivist means that every day in the classroom children constantly construct and reconstruct their knowledge of the world with new experiences and interactions when they occur and the new curriculum and teaching methods means that they will teach themselves numeracy the majority of the time they may not realise it as its combined within another area of learning but its important for the adults to facilitate rather than implant the knowledge. “The most effective way to develop a coding system is to discover it rather than be told by a teacher” (Bruner, 1973).
This is congruent with the theory of Jean Piaget who believed that it’s the child’s interaction with the environment that generates their learning. “Intelligence organises the world by organising itself” (Piaget. J, 1954). 
Its fair to say Piagets work has influenced classroom styles world wide and the importance of teachers facilitating the child rather than implanting knowledge and allowing them independence of learn is greatly recognised. Not only in numeracy learning but across the curriculum linking subjects together and allowing children’s natural resilience and motivation take control to gain the desired outcomes of teaching 
Likewise, Vygotsky emphasised the importance of play in learning and whilst children may play with a puzzle or number blocks they are subconsciously applying numeracy to the task whilst it even being obviously pointed out. School A has multi learning areas and one of which is sand and water being distributed into buckets, the children can decide if they will have more sand in the bucket if it’s wet or dry and they can weigh their outcomes. This task although they do not realise is targeting their motor skills and coordination along with their opportunity to make estimates and decisions followed by the numeracy of the outcome being weighed.
“Learning in play and learning in school should be perceived as equally important and they should both generate a zone of proximal development” ( Vygotsky, 1978).
The zone of proximal development explains the difference between what a child should achieve in relation to their mental age and what a child can achieve with adults assistance, however if a child has a healthy growth mindset the need for adult intervention should be minimal.
Every day in School A the children are guided to the appropriate learning area for the task they have been set and a variety of daily initiatives are used to teach the children numeracy without them really knowing or being afraid to do so. Whilst lining up for lunch the children always make sure all classmates are present and they count each other without realising they are counting they are more concerned that everyone is ready and present increasing their social and emotional connections whilst counting and learning the value of amounts. There is also Monday fun day and Friday fun day in which a range of provisions are set out for example threading patterns, joining connecting animals and playdough mats with specific instructions and the children are free to choose their activity, whilst completing  these activities they are not only participating in numerical learning but also scientific with size and weight instructions and patterns needing to be formed or quantity being obtained. The children are also given the opportunity to help with planning of the next weeks tasks and these tasks also allow them to work with peers freely giving them the chance to make bonds and increase social activity. 
Another recent initiative within School A is a whole school topic that all key stages participated in completing various cross curricular tasks, at the end of the term all key stages were entwined in a super learning day with key stage 1 and key stage 2 children all completing tasks together for the day incorporating science, math/numeracy, literacy and I.T and the foundation phase found it incredibly exciting whilst it incorporated all of the key learning areas it also helped them with respect for others and turn taking. These super learning days are a great success and the children look forward to each new school topic.
[bookmark: _GoBack]There is a great advantage of children learning whilst being hands on and having cross curricular teaching as it allows them to learn at their own pace and some children find academic learning difficult so play and interaction works well for them, although not all children learn at the same rate and other children may find the hands on play experience not satisfying enough and “too easy”. This is why it is important to regularly assess and monitor the children’s progress with the schools progression plans and the teacher can see which method of teaching works best for which children and the lesson plans can be tailored to maximise everyone’s learning.

All of the relevant initiatives and school policies and procedures all seem to imply that a play centred hands approach to numeracy is more successful than children just being taught a specific task and allowing them to involve themselves and others in these activities targets the specific area of learning and personally creating social and emotional bonds also that enhance children’s wellbeing. Since the introduction on the government initiative Literacy and Numeracy Framework was introduced in 2013 along with the individual classroom and curriculum initiatives there has been an increase in children’s numerical learning capabilities across wales: 
(PISA, 2019) report of mathematics states that “Wales average score 487 close to the international average -highest test score in 5 years with Welsh score  same as Italy and just  behind Russia but higher than united states, Luxembourg, Lithuania and Hungary and the number of high performance students rose from 4%to 7% with no significant gender gap for the first time”.
A possibility for the future would be to test children at the beginning of foundation phase and regularly during schooling to see the progressions, although this is already done by teachers in class it isn’t formally government documented and could hold interesting value as to which age extracts the biggest progression allowing for more initiatives to boost specific areas that could need more attention. On a whole all initiatives seem to be giving the desired results and are working effectively.
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