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Pound et al. (2006, p.10) offer a thought-provoking paradox;
…although everyone uses mathematics every day, many people think of mathematics as something they did unsuccessfully at school, and they can have bad feelings about it.
These self-professed feelings of failure of mathematics are considered ‘more socially acceptable…than it does to say you cannot read or write’ according to Fielder (2007, p. 1).
[bookmark: _Hlk28340810]Numeracy and mathematics may evoke negative feelings and attitudes attributed to past educational experiences. Haylock and Manning (2014, p. 4-5) describe adult’s perceived mathematical failures as ‘various types of emotional baggage from their school days’ and further assert that an educator’s ‘own anxieties about mathematics can often be passed on to the children they teach’. It is, therefore, essential for educators to eliminate their own mathematic anxieties in order to alleviate children’s anxieties and feelings of failure. This can help to enable children to fulfil their learning potential according to Maslow’s Hierarchy of Needs (1943) whereby ‘a student who has developed a high level of self-esteem is most likely to…maximise their potential’ (Aubrey and Riley, 2019, p.15). Notably, Fielder (2007, p. 1) reveals that  ‘Around 20 per cent of children leave primary school each year without reaching the minimum expected level of attainment for 11-year olds’ and consequently asserts that ‘an educator’s role will be to encourage children to view mathematics positively’. Frederickson and Cline (2015, p. 398) reveal that the importance of  mathematics lies not only in an educational setting but ‘it is essential to everyday life, critical to science, technology and engineering and necessary for financial literacy and most forms of employment’. Pound et al. (2006, p. 5,19) concur that ‘mathematics is everywhere - not just in the mathematics lesson’ and offer exemplars of mathematical daily tasks which can include; using time to calculate how long a journey may take or when to get ready for school, using financial literacy for shopping tasks that require costing…’ or ‘apparent simple tasks like crossing the road require you to gauge the distance to be covered…’. This list is not exhaustive as there is a plethora of everyday tasks that require mathematical understanding, knowledge and skills. It seems apparent that ‘The key to being numerate is applying an understanding of mathematics to real life…’ and is therefore arguably a vital component of  education that must be all-inclusive (Fielder, 2007, p.1).
A salient point to consider is how to effectively support both practitioners and children in teaching and learning this vital skill. Government frameworks and interventions have evolved over the years dating back to 1999 when ‘there was no requirement to teach mathematics every day’ (Fielder, 2007, p. 5). The UK was trailing behind their European counterparts and resultantly The National Numeracy Strategy Framework for England, for teaching mathematics, was launched in 1999. Notably, Great Britain. Department for Education and Employment (1999) stipulated that:
schools will provide a structured daily mathematics lesson of 45 minutes to one hour for all pupils of primary age. Teachers will teach the whole class together for a high proportion of the time, and oral and mental work will feature strongly in each lesson. 
Furthermore, the framework would provide a ‘yearly teaching programme’ which ‘is accompanied by grids to help teachers to plan a term’s lessons in outline’ and would be aligned with the revised curriculum (Great Britain. Department for Education and Employment, 1999). The National Numeracy Framework for England has regularly been revised but notably, ‘It is possible to discern considerable continuity with the opening statement about the aims of mathematics education in an influential report by a government appointed committee thirty years earlier’ revealed by Frederickson and Cline (2015, p. 398). They further reveal that the same Cockcroft Report 1982 argues that mathematics was needed for; everyday life, a tool for communication and cross curricular subjects and played a part in our cultural experiences. A report arguably well beyond it’s years. This child-centred pedagogy somewhat draws a parallel with the current Primary Framework for Literacy and Mathematics 2006 stating that ‘It is important that the learning experiences provided for young children in the Foundation Stage provide sufficient opportunity for exploration and a good balance between practitioner-led and child-initiated activity’. However, it may be argued that there remains a greater emphasis on the quality of teaching, highlighted in six key areas that characterise the effective implementation of the framework. The areas feature; ‘improving the teaching of early reading, encouraging flexibility, structuring learning, raising expectations, making more effective use of assessment and broadening and strengthening pedagogy’.
Similarly, the Welsh Government National Literacy and Numeracy Framework 2013 (LNF) ‘is first and foremost a curriculum planning tool that supports all teachers to embed literacy and numeracy in their teaching of the curriculum’ and ‘Therefore, in both primary and secondary schools, planning for developing literacy and numeracy skills needs to be truly cross-curricular rather than focused on English, Welsh and mathematics lessons’. Pound et al. (2006, p. 15)  reveal that maths is not only found in a maths lesson but it is found ‘in all other areas of learning’ and ‘there are clear links’ between Maths, ICT, Science, Geography, History and Art amongst other subjects. Great Britain. Her Majesty’s Stationery Office (1982, p. 113) explain that when a teacher is planning the activities for the topic ‘it is necessary for the teacher to identify at the outset the mathematical possibilities which exist within the work’. 
Crucially, the framework does recognise and consider that for various reasons, children learn and progress at different rates, potentially owing to social and cultural backgrounds, such as children living in disadvantaged areas and ethnicity. Dyson and Koslezki (2010, p.171) cited in Frederickson and Cline (2015, p.338),  propose that England exhibit similar social barriers to learning and progression attributed to ‘underlying systemic and social factors’ on three levels. Examples of which include, level 1, a personal/interpersonal factor of ability. Level 2, an environmental/institutional factor of disadvantaged background and finally level 3,  structural/societal factor of culture or economic inequality. It could be considered that these barriers to learning are consistent across both countries and are recognised in both UK government frameworks. Hazel (2019) supports this conjecture and reports that ‘There are many educational and non-educational factors which affect performance and it is not easy to unpick how these have impacted on young peoples’ attainment in a set of tests’, referring to the PISA tests 2019. ‘Pisa is conducted by the Organisation for Economic Co-operation and Development (OECD) every three years and assesses the performance of 15-year-olds in reading, mathematics and science’, reported by Hazel (2019). PISA tests are global and not just UK based. Influences on inadequate PISA results in Wales are reported by Lewis (2019) as attributable to ‘greater shortages or inadequacies of equipment and books than their UK counterparts’. Furthermore, the quality of teaching has been identified as an area which needs to improve. However, PISA results have reported that ‘in mathematics, the Wales average score (487) is close to the international average - and the highest score in the five tests so far… The number of high-performing students in Wales rose from 4% to 7%’… ‘he said poor Pisa results had been a "very healthy wake-up call" which had led to important reforms’  juxtaposed by Lewis (2019). Notably, England’s ‘score in maths (504) was significantly higher than the other countries of the UK, with Northern Ireland on 492, Scotland on 489 and Wales on 487’ (Hazel, 2019). 
Inadequacies are evident not only in the UK but globally and espoused in the ‘critical approaches to education’ of Paulo Freire. ‘His concepts are still of significance today, particularly in a time of perceived international inequality in education’ reported by Aubrey and Riley (2019, p. 166). Freire was born and raised in a deprived area of Brazil which raised his awareness of poverty, inequality and oppression. Freire’s approach to learning was a move away from the traditional didactic pedagogy of education and ‘in place of teachers delivering information to passive learners, all were encouraged to exchange thoughts…’ and discuss ‘topics which had a direct connection to the realities of their daily lives’ described by Aubrey and Riley (2019, p. 169) who further propose that Freire considered dialogue to be a medium for learning ‘based on mutual respect between the learner and teacher with shared values’. Freire termed this dialogue as praxis and believed that ‘praxis is enabled by curious enquiry where knowledge is constructed and reconstructed and allows learners to progress from passive acceptance to a deeper understanding of the foundations of reality’. Freire fundamentally regarded the constraints of education and the pedagogy as oppressive. ‘The prescriptive and compliant nature of set curricula, Freire argued, stifles the natural curiosity…’ of the learner.(Aubrey and Riley, 2019, p.170-171). Dedotsi and Paraskevopoulou-Kollia (2019, p. 11, p. 14) concur that ‘As far as society is concerned, most educational processes are considered as oppressive’ and that ‘Education is, simultaneously, a symptom and the result of social developments’. They further explain that ‘(educator and student) are co-learners…’ and ‘This mutual learning…are central features of Freire’s education…’ which Freire explains ‘needs to involve…deconstruction and reconstruction of knowledge and reality’.  Freire’s ideologies resemble other educational theorist philosophies such as John Dewey’s child-centred approach and social constructivist Lev Vygotsky’s construction of knowledge ‘where learners are dynamically involved with teachers in developing knowledge’. (Aubrey and Riley, 2019, p.172). By the same token, all three theorists correlate with UK Government Numeracy Frameworks, and particularly with the Foundation Phase (FP) Framework in Wales for children age 3-7 years.
This Framework will be discussed and analysed further, along with Numeracy initiatives that are used to support the development of numeracy in a Key Stage 2 (KS2) Specialist Teaching Facility Unit (STF) supporting children age 8-11 with a range of Additional Learning Needs (ALN) including Autistic Spectrum Disorder (ASD), Down’s Syndrome, Global Developmental Delay and Moderate Learning Difficulties (MLD) incorporating Specific Learning Difficulties (SpLDs). Although the children have a chronological age of KS2, 8-11years, their attainment level is achieving outcomes of KS1 age 3-7 years. The discussion will look to demonstrate how an all-inclusive education can be effectively delivered, as stated in the Welsh Government Literacy and Numeracy Framework (2013) (LNF), the Welsh Government Foundation Phase Framework (2015) and the Welsh Government SpLD Framework (2015, p. 3) that ‘will allow schools to become more inclusive and help meet the needs of this group of vulnerable learners’.
Before support can be offered the practitioner will need to know what areas of numeracy need to be supported and developed. This can be done through formative or summative assessments. Summative assessments may not always be possible due to the needs of the child and children are therefore disapplied from tests. However, a formative assessment is an effective alternative used across the school and in the STF,  which is a statutory requirement of the LNF. Assessments are carried out across the curriculum and not just in Numeracy and Literacy. The Assessment, Recording and Reporting (ARR) Framework 2014 stipulates that it is a child-centred procedure whereby the child is informed and involved with the objectives, tasks, feedback and progression outcomes. There is a ‘facilitation of self-assessment and peer assessment’ along with ‘opportunities to reflect upon and act upon feedback’ stipulated by the Welsh Government (2014).This process allows the child to recognise  their own successes which ‘promotes praise that enhances the growth mindset’ revealed by Aubrey and Riley (2019, p. 267). This includes praise from self-assessment and the practitioner alike. Children in the STF have communication difficulties, so to enable participation in this formative, practitioner and self-assessment process the use of Makaton, clear, simple language pitched at their level of understanding and visuals can be employed. This differentiation is fundamental to the success and well-being of the child and the accuracy of the assessment outcomes by ensuring that the child has understood the requirements of the process. Progression steps of the child, within the LNF Framework, can be ascertained through the use of the data and resultantly the teacher and practitioner can deliver appropriate, effective and engaging numeracy lesson plans for the individual child as stipulated by the Welsh Government (2014)  ARR framework. Pound et al. (2005, p. 33) suggest that ‘assessing children’s learning is an ongoing task’ and can occur informally when making observations of their learning in class and concur that if children have not understood a concept ‘you may find alternative ways of demonstrating or explaining activities’.  According to Great Britain. Her Majesty’s Stationery Office (1982) ‘Assessment can also be rapid and informal-perhaps a brief conversation’ to determine if a child has understood. Additionally, observation of a practical task can be used as an assessment tool, highlighted in the Cockcroft Report 1982.
Once the skills that require development have been identified, the teacher and practitioner can plan and deliver a lesson that is specific, measurable, achievable realistic and timely (SMART). The importance of this is the wellbeing of the child, as it helps to remove barriers to learning and can reduce or eliminate frustration and anxieties and consequently, it can help aid progression in numeracy. Another crucial aspect of teaching and learning numeracy for children with ALN and SpLDs are learning and teaching styles, as explained in the Welsh Government SpLD Framework (2015) ‘It is important that practitioners adopt pedagogical approaches when teaching all learners but particularly those who may have a SpLD’ such as Dyscalculia, as this will support the child with their learning by using their ‘preferred way of working’. Pritchard (2014, p. 50) suggests that ‘Some of us employ one sense more than others’  but most of us use all styles. However, some children are visual learners who prefer to learn by seeing and ‘have a good visual recall’ responding well to graphs and diagrams. Others are auditory learners and ‘have a good auditory memory’ whereby discussion and hearing stories, song and rhyme prove beneficial. However, the majority of children in the STF respond best to kinaesthetic teaching and learning. They learn through doing and can ‘associate feelings or physical experiences with memory’’ (Pritchard, 2014, p. 50). This preferred style of learning and teaching aligns well with the FP framework and is compatible with the attainment age of the children and the numeracy resource Numicon, which is used to support the children in the STF, particularly a child with Dyscalculia. Numicon offers a visual, auditory and kinaesthetic learning experience and can be used to support the number skills strand of the FP framework. Numicon can help children understand and use numbers by making connections and relationships. 
The FP framework correlates with social constructivist John Dewey’s (1938) theory of learning through doing. ‘Dewey encompassed a learner-centred pedagogy with a move away from…passive learning towards a more participatory model’ (Aubrey and Riley, 2019, p. 9). Similarly, social constructivist Lev Vygotsky (1934) ‘emphasised the importance of play in a child’s development (Aubrey and Riley, 2019, p. 59). It epitomises the very essence of Foundation Phase, which is essentially learning through doing, through the medium of play. The Welsh Government (2015) describe ‘Children learn through first-hand experiential activities with the serious business of ‘play’ providing the vehicle’. Practitioners in the STF offer an enhanced provision to develop mathematical skills such as messy play, incorporating measuring and weighing equipment to support learning of capacity and volume which develops measuring skills. Role play which can support number skills through the use of play money. Table-top activities which can include mark making and copying patterns on a peg board to support data skills and 2D/3D shapes to develop geometry skills. This provision correlates with the learning strands of the FP framework. The provision can include resources such as numicon, number cards, number games and counters. Furthermore, the STF provide a mathematical rich environment of nursery rhymes, songs, visual numbers, mathematical language labels, number books, counters, displays incorporating mathematical concepts such as addition, subtraction and many more. ‘Through their play, children practise and consolidate their learning, play with ideas, experiment, take risks, solve problems, and make decisions individually, in small and in large groups’ this is the initiative of the Welsh Government (2015) and equally that of the STF. Notably, the strands that are incorporated into the FP framework also feature in the National LNF.
[bookmark: _Hlk28449450][bookmark: _GoBack][bookmark: _Hlk28502065]Whilst resources play an important part in learning, the teaching, support and strategies are equally important. Strategies can include Vygotsky’s Scaffolding and Zone of Proximal Development  (ZPD) concepts described by Bentham (2002, p. 10-11) as ‘a more skilled individual is trying to impart knowledge to a less skilled individual’ and when appropriate it can extend ‘an individual’s potential to learn’ which describes Scaffolding and ZPD respectively. Notably, a parallel can be drawn between Carol Dweck’s Growth Mindset Theory (2000) Abraham Maslow Hierarchy of Needs and Vygotsky’s ZPD and Scaffolding theories ‘where educators help children reach their full potential’ (Aubrey and Riley, 2019, p. 268).
Practitioner involvement in children’s learning is of vital importance particularly when interactions involve open questioning, shared and sustained thinking. There must be a balance between structured learning through child-initiated activities and those directed by practitioners (Welsh Government, 2005).The theory  of ZPD places an ‘importance on the role of instruction in what an individual can do today with help he can do tomorrow by himself’ (Bentham, 2002, p. 10). Whilst Vygotsky’s concept of Scaffolding and ZPD are essentially constructivism, to some extent, it mirrors the historic and criticised rote-based, didactic pedagogy. Furthermore, it is worth contemplating that ‘encouraging a child to work independently is key in supporting their mathematical development…’ but ‘… it is important to guard against children becoming over-dependent on your support’ proposed by Pound et al. (2006). There is the possibility of an over reliance of support and this can potentially engender a loss of interest, effort and ultimately progress from the child. Likewise, it is suggested that ‘emphasis on hard work, effort and persistence could for some children…be quite harmful as it could deny them their childhood’ Dweck (2000) cited in Aubrey and Riley (2019, p. 269). It could therefore be argued that there is too much emphasis on a child achieving their full learning potential. For that reason, it is debateable that we, as practitioners, are putting excessive pressure and expectations on our children. However, the well-being and happiness of a child has been recognised and advocated by the National Education Union in Wales.
The Cockcroft Report 1982 carried out a research study of almost 3000 people in Great Britain over the age of 16, to identify the cause of anxiety and fear toward mathematics as an adult. The findings were inconclusive as it revealed that it was not attributable to just one cause alone but to many. The question of failings in numeracy debatably remain unanswered, however, the National Education Union in Wales state that Pisa rankings were not the ‘be all and end all’ of a country's educational performance and ‘striving to secure pupil happiness and well-being should be the emphasis for the Welsh Government going forward’. (Lewis, 2019). 

A salient point to consider from Cable and Eyres (2005, p.24)  is  ‘A common difficulty for many pupils learning mathematics is to transfer what has been learnt in school to real world situations’ so whilst the children are learning and acquiring numeracy skills perhaps the most difficult part of learning is transferring it to into a real life context, into the world outside of education.
Giannakaki (1997:205) cited in Dedotsi and Paraskrvopoulou-Kollia (2019, p.11) asserts that ‘most educational processes are considered as oppressive’ constrained by obligations and rules. Education in the UK has moved forward from this in strides and there are further advances with the introduction of The Draft Curriculum for Wales 2022 developed by Professor Graham Donaldson namely The Donaldson Report. Dauncey (2019, p. 3-5) reports that it is a ‘purpose-driven approach’ with no ‘programmes of study’ making it less prescriptive and further reveals that the incorporated assessment process is ‘for the purpose of informing teaching and learning’ as opposed to accountability. Teachers have been empowered to ‘give them a central role in designing the new curriculum’ thus removing the authoritarian shackles of constraints of a rigid government-based curriculum and making it a more person-centred approach for teachers and children alike.
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