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Literature review
Successful Futures describes the “central importance of good teaching to effective learning” but that this statement needs to made been part of a national review of education speaks volumes about the teaching in Wales. Pedagogy in the recent past has produced a generation of teachers who qualified in era of the literacy and numeracy hour where pedagogy was micromanaged and formulaic. This removed much of the individual teacher’s autonomy (Berry, 2012; Hargreaves, 2005). Pedagogy has generally been neglected in professional development and discussion for teachers in the U.K. (Wyse, 2013) in comparison with their European counterparts, however, pedagogy has entered the professional conversation taking place in schools in Wales following the publication of Successful Futures (Donaldson, 2015). 
This paper will often focus discussion on the pedagogy relevant to mathematics, for several reasons. First, it is widely acknowledged that illiteracy has a significant negative impact in in a across personal, social and economic spheres (OECD, 2000). There are similar risks with poor numerical understanding. Being numerate is an essential life skill and studies have linked poor numeracy skills with increased risk of low wages and poor health and even an increased risk of criminality (Schleicher, n.d.). Yet, this is less recognised than the risks of illiteracy. A brief internet search for the terms ‘illiteracy’ and innumeracy’ will yield vastly different results; billions of articles, papers and media sources for the former, results in the tens of thousands for the latter. It has been culturally acceptable to claim poor mathematics skills in the U.K., something other nationalities would find embarrassing (Kowsun, 2004). 
This literature review will consider pedagogy, in the context of mathematics, the challenges and opportunities offered with the publication of the Curriculum for Wales. It will consider the potential impact and changes required to develop expertise in subject and methodology, and the consideration of the social, economic, and policy factors which influence pedagogy. Following the publication of the most recent PISA results, discussion around mathematics teaching and learning is timely and critical.
Welsh and international context
OECD’s paper, ‘Improving schools in Wales’ highlighted the poor performance of Welsh students, comparing their results with those across the world. In mathematics, there is low variance in achievement but there are very few high performers in Wales (OECD, 2014).
A 2014 interim Estyn report recorded similar findings with weak numerical reasoning, poor provision for numeracy in comparison to literacy and poor assessment of mathematics across the curriculum. The report highlighted that “[p]upils’ numerical reasoning skills are still not strong enough.”(Estyn, 2014-15, p. 3). The quality of teaching within mathematics has a significant impact on pupils’ learning (Anthony and Walshaw, 2009). This statement, just as the opening statement is intuitive, however quality of mathematical teaching has been varied.
Subject and pedagogical expertise
Mathematics is an area where Wales has the potential to be true pioneers, in the creation of the ‘Five Mathematical Proficiencies’ (Welsh Govenment, 2019). While other nations have organised their mathematics curricula into proficiencies, (ACARA, n.d.) Wales has created a unique aspect, in the form of ‘Communication with symbols’. The Mathematics and Numeracy AOLE (Area of Learning and Experience) states that it “does not prescribe one particular pedagogy”, (Welsh Govenment, 2019) yet some recent work by the ‘Pioneer’ schools have concentrated on the work of Lee Shulman and ‘signature pedagogies’ (Anon., 2017). Shulman states signature pedagogies are: “the types of teaching that organize the fundamental ways in which future practitioners are educated for their new professions. (2005, p. 52).  This work in Wales included each AOLE group undertaking research into the signature pedagogy of their area (Mathematics AOLE representative, 2017). 
Taking another area of the curriculum, AOLE researchers sought to uncover the signature pedagogies for the acquisition of second languages, through the study of nearly two hundred pieces of research including longitudinal studies and meta-analyses (GSR, 2018). Despite such a wide range of literature, there was not enough to provide clear “straightforward prescriptive guidance for the teachers” (2018 p.23). There is a suggested list of approaches which includes feedback and metacognitive awareness but these are not unique to language acquisition. Indeed, there is much recognized research on feedback as influential tool in across the disciplines (Black and Wiliam, 2006; Bennett, 2011; Hattie, 2007). The same is true of metacognitive awareness (EEF, n.d.). 
Professor Patrick Crookes, an academic in the field of medical scholarship offers an alternative definition: “A pedagogy can be recognised as the ‘signature’ pedagogy of a profession not because it is unique to individual institutions, but because it can be found in almost every institution in which that profession is taught” (Crookes, 2020). When implementing the Curriculum for Wales, the profession needs to consider that the Areas of Learning and Experience do not require pedagogical approaches that are specific to the disciplines themselves; all learning requires pedagogies which develop habits of mind, these habits of mind may not be peculiar to a subject in itself. 
To ensure this differentiation, it is important to distinguish between pedagogy as teaching methods and the theoretical aspect of pedagogy. Successful Futures encourages avoidance of a ‘narrow sense of methods’ (Donaldson, 2015, p. 63) however, not all schools have made the distinction. Staff in School H have developed a pedagogy toolkit as a product of regional level, post graduate professional study. It is organised around the ‘12 Pedagogical Principles’ from Successful Futures. While it has been divided it into theoretical and organizational aspects of pedagogy, it has potential to sustain the old paradigms of thinking, using pedagogy as a synonym for teaching methods (Waters, 2013). Wales has an opportunity to develop a workforce with a deep conceptual understanding of pedagogy; to give individual teachers the opportunity to enact the curriculum with “fine judgement” (Donaldson, 2015, p. 63). 
Autonomy and subsidiarity
There is a wealth of academic literature which supports the importance of teacher autonomy (Emirbayer and Mische, 1998; Waters, 2013; Priestley, 2015). However, with a system which has lacked teacher aganecy supports have been sought and become depended upon (Priestley, 2015; Priestley, 2018).  
While ostensibly research based, and marketed as such, commercial resources are often relied upon but these can further remove independence and agency for teachers. For example, Read, Write Inc., a popular phonics scheme, actively encourages the practitioner to ’be in role’ and perform with ‘mindlessness’- being so fluent in the scheme’s practices that no thought is required (training, 2016). For some this represents emotional and intellectual disengagement from the act of teaching and from the pupils. In addition, when practitioners interrogate the research such schemes are built on, flaws can be found. 
Though largely uncredited, commercial phonics trainers often refer to the conclusions of Hart and Risley (2003) and the language disparity between children from different socio-economic groups, whose families vary in their use of spoken language, vocabulary and the quality of spoken language. Some rudimentary investigation around the subject finds that this language gap is not solely associated with income and not always a gap of as many words as the study concluded. Some counter that the actual figure is closer to 4 million words rather than the 30 million originally found. Sperry, Sperry and Miller found that language deprivation was not only impacting children in poverty (2018).  While the influence such studies has had on literacy interventions has led to admirable work on language acquisition for children, it demonstrates the risks of taking small-scale studies as a basis for generalisation in education. 
The study has also overlooked cultural factors. For example, children from backgrounds with more than one language are often skilled code switchers (Orellana, 1994). Graven has produced similar findings in regards to mathematics and that multilingualism has been blamed as a cause of lower attainment in mathematics. Yet instead of utilisation of these skills, there is a disempowering’ effect, with vulnerable groups offered teaching with low-level, unchallenging language and not the specialised vocabulary that more affluent peers are offered (Graven, 2013). Successful Futures, recommends that schools have subsidiarity and “local ownership” of curriculum, pedagogy and assessment (Donaldson, 2015, p. 18). This poses a challenge as, if too context-driven, learners from socio-economic backgrounds could continue to be offered the less powerful content as Graven’s work found (2013). To avoid such pitfalls, the Mathematics and Numeracy AOLE makes explicit the importance of appropriate vocabulary, and contains a huge range of specialist mathematical terms.
It could be argued that content should not matter, that “pedagogy trumps curriculum” (Wiliam, 2011) and what matters is the way in which the material is taught, not the content, but work by Hattie found that teaching learning techniques separate to content has negligible impact; These need to be interwoven not bolted on separately (2008). According to Hattie, learning strategies such as metacognitive thinking, self-assessment and self-regulation are more effective if within the context of a subject and the ‘powerful knowledge’ these disciplines contain. For example, the opportunity to use self-talk while working through a problem can be given a context in mathematics.  While Hattie’s methodology has been questioned (Bergeron, 2017) and Successful Futures advises that educators refrain from treating AOLEs as “watertight compartments” (Donaldson, 2015, p. 39), subsidiarity must be realised carefully in order to ensure parity and equality in Welsh education, especially when considering the specialised and unique content of disciplines such as mathematics. 
That subsidiarity poses a challenge for content and pedagogical approaches in Welsh education, and the same is true for assessment. 
Assessment and pedagogy
“Assessment, teaching, and learning are inextricably linked as each informs the others” (Anon., n.d.) yet as Haywood et al note: “pedagogical innovation seems often planned in a curriculum and assessment-free environment” (2016). Updated information around Curriculum for Wales assessment arrangements published in December 2019 provides further detail with regards to subsidiarity in assessment. The blog post states that schools will “develop appropriate assessment arrangements” and use certain assessment methods (such as e-portfolios) in a way that is the “appropriate to their curricula” (Welsh Government, 2019). The updated assessment document, removes terms ‘summative’ and ‘formative’ assessment, and instead uses three broad definitions (Welsh Government, 2019). This could have a disempowering effect for teachers. Assessment definitions are specialist vocabulary that should be raised in status and used with clarity. While there is precedent for researchers to call for the broadening of the conceptualization of assessment (Torrance, 1993), there first needs to be strong, solid understanding. When Estyn report a lack of clarity around the definitions of assessment (Assessment and Progression Strand 1 group, 2016), then this poses a problem across the education system. 
The importance of formative assessment is stated explicitly in the Mathematics and Numeracy AOLE- and only in this AOLE (Welsh Govenment, 2019)- but decades of research show it to be a “powerful weapon” for improving learning (Black, 1998). It is vital educators in Wales find balance between assessment, curriculum and pedagogy, especially as assessment has become the driver of curriculum content and pedagogy (Wyse, 2013).
A potential opportunity to develop assessment in Wales further is to implement recommendation 47 from Successful Futures: the development of e-badges and e-portfolios (Donaldson, 2015). The use of learning journals is not new. Wilding discussed their effective use in improving student metacognition (Wilding, 1997). However, the use of electronic adds further dimension. They have the potential for hosting a range of media and sharing with a range of audiences, especially with the Welsh Government’s continued commitment to the development of I.C.T. infrastructure and resources such as the ‘Hwb’ website. There is growing body of work around the use of e-portfolios with younger children. However, there are also tensions around their use in terms of audience and privacy and to ensure that educators make the distinction between e-portfolios used for assessment and those used for assessment (Gallagher & Poklop, 2014). The latter issues is not necessarily contradictory, if educators (and learners) are clear that portfolios can be flexible in the purpose. 
Where real opportunity presents, is in developing pupils’ concept of themselves as learners.  Educators can use e-portfolios as a way of recording and curating the steps in pupils’ learning progression, to help pupils to develop positive attitudes of themselves and their learning (EEF, n.d.). This is particularly pertinent to Wales with pupils’ attitudes to mathematics (National Network for Excellence in Mathematics, 2017). 
Socio-economic challenges
Deprivation has been attributed to Wales’ poor performance in PISA (OECD, 2014) and poverty is certainly a factor in pupils’ ability to create a positive self-mage as a learner (Rowntree Foundation, 2007; DERA, 2009). Some researchers are of the belief that the most effective way to improve education and achievement is to tackle social inequality. (Condron, 2011). Inequality is certainly a factor in Wales’ poor performance (OECD, 2014), but what remains is the question of what more schools and systems can do to tackle this. 
Data for 2017-18 shows education spending in Wales to be well above the national U.K. average in total. However, further breakdown of the figures reveals that while this is also true for primary and tertiary education, secondary education funding is well below the U.K. average. (Bolton, 2019). Education accounts for a large proportion of spending when compared to the U.K.’s G.D.P., however, a third of this total is spending within the private schools. Once private expenditure is removed, U.K. education spending is broadly in line with the other countries surveyed. However, the gap between public and private spending is amongst the top three countries surveyed. (2019). 
There have been some attempts to provide additional funding for secondary schools in the most deprived areas to close the gap in achievement. The Schools Challenge Cymru initiative aimed to do this by improving the performance of forty underperforming secondary schools Evaluation of the S.C.C. initially revealed an increase the number of pedagogical methods reported by pupils, and generally positive attitudes to school particularly from younger pupils, this did not translate into great improvement in pupil performance. ‘You and your School’ survey and further evaluation shows impact has varied. While some improvement there was also evidence of ‘volatility’ in results which meant it was challenging to identify trends (GSR, 2016, p. 31).The report acknowledges improvements, and attributes these to SCC funding, however, it also credits school support systems (including the role of challenge advisors) as a factor. Increased expenditure cannot lead to improvement in isolation and there is much evidence for increased budgets and better performance. 
Finland spends an average £10,000 per pupils (double the amount of the per pupil spend in Wales) and significantly and consistently outperforms Welsh students (in recurrent PISA tests). That budget is directed, according to Kupari towards highly qualified teachers, and an education system not influenced by international trends (2008). There is a lack of prescription and much local subsidiarity. Focus on problem solving and application allows students to attain good standards in mathematics in particular. It is an equitable system with high quality support for pupils with special needs and counselling offered to aid students’ wellbeing (Kupari, 2008). While there is some indication of decline in terms of PISA results, mathematic results continue to place Finland above the OECD average (University of Jyväskylä, 2019). 
The quality of early teaching has also been identified as a factor in Finnish success (OECD, 2016). Measures have been taken to emulate many of these practices, with the introduction of the Foundation Phase, upon its launch in 2010, was intended to develop better quality teaching in the Early Years in Wales, heavily influenced by pedagogy employed in Scandinavian countries, aiming to encourage children “to be creative and imaginative, and makes learning more enjoyable and more effective.” (Welsh Government, 2014, p. 2). 
However, this initiative has not had the intended impact. Compared with their peers, those attending children a Foundation Phase pilot school tended to have lower scores in several academic assessments at age seven and lower subjective well-being, in terms of their attitudes to learning and well-being at school (Taylor, et al., 2015). The Foundation Phase has also created debate around pedagogy, such as the balance between ‘pupil-led’ strategies and other more direct teaching methods. These debates have become what Priestley calls ‘unhelpful dichotomies’ (Priestley, 2018). In Wales, these polarised views are almost certainly a result of inconsistencies in pedagogical understanding. It is unhelpful to have such unresolved tensions in the Welsh education system preceding a time of change.  It will be necessary for individual teachers to develop comprehensive understanding to overcome such tensions. 
Professional development
Finnish researchers cite professional independence as a factor in the nation’s education progress is, particularly teachers view of their role as ‘self-developers’ (Pehkonen. L & Laine & Krzywacki, 2016). 
If it is important that the social aspect of pupils’ learning is considered, it is also necessary that the social environment for teachers is reflected upon. Priestley comments that there have been neglected social practices in education but that these are vital to enact real change and which are less influenced by non-pedagogical factors (Priestley, 2018).  For too much of the recent past, policy has hinged on success criteria and “steered by performance indicators,” for pupils and staff (2018). Wales has an opportunity develop a more collaborative setting for professional development; the updated professional teaching standards places collaboration as one of the five main aspects that underpin professional development for school teachers and leaders (Welsh Government, 2018). Study around collaboration as a form of professional development is encouraging, however the issue of variability is not solved easily (Meijis, 2016). Hattie, however is firm in his stance: there is no greater influence in overcoming variability and improving student progression than effective teacher collaboration (Hattie, 2015). Variability in practice in schools and its correlation with pupil achievement has been the subject of an extensive OECD study, and while it is some sixteen years old, variation in performance in schools remains a challenge. Further OECD study in 2012 found that within school variation was still a significant issue (OECD, 2014). 
Under the new Professional Standards, teachers, taking on leadership roles, can influence other colleagues in host of ways (Welsh Government, 2018). They can be formal partnerships such as mentoring, coaching and modelling and less formal including the fostering of ‘collegial relationships’ (Harris, 2005). Some regions have developed supporting documents for schools to use to reduce this variation. In south east Wales, regional educational support have developed the ‘Excellence in Teaching and Learning Framework (ETLF), which while designed to improve practice through increased collaboration and positive relationships so vital for improvement (2005), it does create potential for inconsistency across regions. 
Collaboration work must hold learning at its centre, it must be focused on growth and be supported by a shared accountability. Collaboration is crucial for a school’s ability to improve. For collaboration to be successful there needs to be cooperative practice and relationships at all levels (Harris, 2004). 
Schools as Learning Organisations 
Wales has adopted OECD’s ‘Schools as Learning Organisations’ as a model to support the transition to the new curriculum (OECD, 2018). School H has undertaken the assessment process and found that the largest discrepancy is leaders’ and practitioners’ perception of the how conducive the environment is to collaboration and innovation, more specifically, how trusted they feel. O.E.C.D. states trust is one of the ‘four ts’ that support successful collaboration (OECD, 2018). There are may be issues around the level of anonymity the questionnaires afford participants. There are ways to interpret the information and make certain assumptions. For example for schools with low staff numbers or with only two or three members of the SLT, it would be quite easy to identify individuals. This could mean even greater discrepancies than the results show. In addition, staff may be aware of what they are expected to say as opposed to their personal perceptions. 
There has been significant research around building trust in organisations (Zak, 2017). While the research concerned business settings, there are transferable principles. When a sample of teachers and non-teachers were interviewed on the subject of trust, based on Zak’s eight strategies for building trust (Levin, 2016), teachers generally reported that vulnerability in colleagues and leaders was considered a “weakness” in their organisation. This comment was made by several participants. Personal relationships were also discouraged according to those working in schools, as opposed to being seen as an asset by professionals in other fields Teachers also reported the lowest levels of satisfaction with flexibility of working and recognition of excellence. This has considerable implications for schools looking to build an environment conducive to trust and collaboration (Smith, 2019).
Conclusion of literature review 
The development of pedagogy in Wales presents a bigger challenge than the introduction of the new curriculum content. Although lacking the prescription of previous curricula, the Curriculum for Wales does contain some familiar content, particularly with regards to mathematics.  Teachers are “central” to better learning (Wyse, 2013, p. 8) and have the most significant role to play in bringing the ‘world in range’ (Waters, 2013, p. 48). Yet the ‘how’, the process teachers undergo to bring the world in range is complex. Teachers must now conduct thorough research but avoid ‘soundbites’ (EEF, n.d.), increase sophistication in mathematics discourse while translating this sophistication into age-appropriate teaching experiences and make an impact to the wider educational community while maintaining relationships with pupils and colleagues. It is teachers who will need to rise to the challenge of the new curriculum with all the challenges and opportunities it presents. 
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SWOT analysis
	 
	Helpful to objective
	Harmful

	Internal
	Strong existing team- almost all staff are established in roles.
History of whole school working- experienced in team work working on regional projects. 
History of innovation- assessment, ICT, mastery in mathematics. 
Stakeholders are supportive and knowledgeable- attended regional training for governors.
Varied expertise across the school- Capacity to support others- teaching and teaching assistant staff are skilled in a variety of areas

	SLO questionnaires- lack of trust could stifle progress and prevent innovation
Lack of teacher autonomy/Drive from objectives and performance indicators 
Inconsistency in expectations/priorities
SMT Focus on production/action rather than deep engagement or sense-making 
Staff reluctance to engage at a deep level 
Additions to workload  
Stakeholder information comes from SLT- this could influence their understanding of project. 
Within school variation- some staff making more progress against the standards than others

	External
	QI (formerly ‘Pioneer’) school status allows attendance at events- up to date information  
Connections with regional/national partners  
Opportunities for external funding  
Enact real and significant change to pupils’ learning across cluster/region/Wales 
Create a replicable model 
	Lack of budget- school is facing a 104k deficit which could impact on staffing and resourcing. 
QI projects which become untenable pulling time and focus  
Staff expertise pulled into other organisations to contribute funds to school budget. 
Negative media re new curriculum and public organisations   
Estyn evaluation  
Inaccurate data from online testing. 
 
 
 
 





Rationale 
National context
The introduction of the Curriculum for Wales presents educators in Wales with a unique opportunity. Teachers are encouraged to pursue innovation in ideas and strategies in order to fulfil of the four purposes of education and establish a love of learning in pupils in Wales. There is a need in Wales to develop this love for mathematics in particular (Estyn, 2017-18). There must be more value placed on mathematics culturally, and this can begin in the classroom (Kowsun, 2004). 
Proficiency in the use and application of mathematics is a vital skill that leads to better life chances, and there are considerable gains to be made for the improvement of mathematics, for individual learners and wider society (OECD, 2013). 
Teachers in Wales, at every stage in their career, have a moral imperative to strive to develop and enhance pedagogical skills so that we can better equip our learners for their future lives (Welsh Govenment, 2017). Therefore, it is our aim to ensure that staff in School H have the training and resources available to them to ensure pupils become lifelong learners. 
School context 
School H has continuing involvement in the creation of the Curriculum for Wales, with specific input into Assessment and Progression and Mathematics and Numeracy Area of Learning and Experience (AOLE). This document outlines the school’s strategic plan to embed the curriculum, pedagogical and assessment changes in mathematics. 
Professional development, collaboration and research
School H intends to create an atmosphere of trust between professionals, enable innovation and collaboration (OECD, 2018). In recent years, teachers have faced a raft of new policies, yet the most welcomed are those professional development activities are those that give teachers practical approaches that help learners make greater progress. (Anon., 2018). It is now expected that all teachers in Wales engage with academic studies of this type and to participate in collaborative professional development (Welsh Government, 2018). An important part of the strategic plan is the introduction of an academic poster for teachers and additional practitioners. This poster is a tool to elicit discussion, and to provide the starting point for teachers’ collaboration, a powerful tool for school improvement (Hattie, 2015). The poster will support teachers in their own and shared research and allow them to begin reflecting and ‘sense-making’ and to improve thinking about their own pedagogical development. The objective of these discussions is to allow teachers to work together to embed the Mathematics and Numeracy Area of Learning and Experience. It provides comprehensive research which underpins practical and effective pedagogical methods, organised, under the headings of the five proficiencies. 
The Five Proficiencies 
Numeracy requires the application and connection of proficiencies across a range of contexts. The purpose of this strategic plan is to develop the Five Mathematical Proficiencies. These are:
· Conceptual understanding
· Communication with symbols
· Logical reasoning
· Fluency
· Strategic competence
Curriculum and pedagogy
Professor Mick Waters contends that pedagogy must consider the ‘ideas and values of education (Waters, 2013, p. 47).  The ‘Four Purposes’ lie at the heart of the Curriculum for Wales and all teaching and learning will stem from these purposes (Welsh Government, 2018). 
This plan aims to support teacher in avoiding ‘unhelpful dichotomies’ (Priestley, 2019) in developing the curriculum for pupils of School H. Pupils will have a balance of appropriate knowledge and skills. School H intends to develop pedagogy as “fine judgement” (Donaldson, 2015, p. 63), the careful selection of approaches and strategies. 
Pupils will develop a secure grasp of content but the skills to apply this knowledge in a range of contexts. Teaching will aim to avoid “discrete concepts” (Walshaw & Anthony, 2009) and instead give pupils opportunities to make links between topics. They will be encouraged to develop ‘connectedness’ between mathematical concepts. 
Developing lifelong learners
Metacognition is a powerful tool in learning (EEF, n.d.). Pupils will be taught strategies which will help them to develop metacognition within the context of mathematics (Hattie, 2007) and these strategies should begin early. While the majority of children find it difficult to reason verbally until the age of six ( (Blank, 1978) the strategies such as modelling, worked problems and self-talk, can be demonstrated with even the youngest of pupils.
The plan will aim to develop pupils’ self-image; they will be encouraged to develop their self-image as learners and as mathematicians by the development of relationships. 
                   “Improvements in the mathematics classroom can easily be
                                  undone by a few thoughtless remarks…reinforcing the…negative
                                  attitudes” (Kowsun, 2004).
It is vitally important that teachers create a ‘risk-free’ learning environment, where mistakes are welcomed. School H will continue development of this environment for pupils though use of programmes such as Roots of Empathy, Talkabout and Spirals. 
Assessment
School H has significant experience in effective assessment procedures and this plan will build upon current practices (Estyn, 2017). Following the initial collaboration, staff will undertake a series of assessment procedures. These are routine in School H, however, this holistic picture of learners’ progress is in line with the new assessment arrangements (Welsh Government, 2019).  
Robust assessment procedures are required to identify of any barriers learners may have. The five proficiencies will form the basis of ‘pupil profiles’ to support progression in learning and highlight issues individuals may have and ‘repair’ issues before moving on. 
While the specific intention of this plan is to improve pedagogy in Mathematics lessons, the pedagogical approaches used can be used in other AOLEs. 						
Leadership
Leading learning is now a substantial part of teachers’ professional development (Welsh Government, 2018). School H will encourage the teaching staff to become leaders within their own classrooms and beyond. Participation in the ‘Lead Network Schools’ programme has had a significant impact on teachers’ professional development and it has also supplemented the school’s budget considerably. 
Initially, the purpose of this plan will be to develop pedagogy within the school setting, however there is the longer term objective to share this model with other schools as partners. This is a model that School H has had considerable success with. It is also a requirement of the Professional Standards for teachers and leaders (Welsh Government, 2018). School H aims to do this through the sharing of best practice and resources and reflection on effective research into the pedagogy. Teachers will collaborate to produce a case study which can be shared with the wider community. 




 



Strategic plan
	Aim 
	Success criteria 
	Actions
	Potential barriers

	To have a baseline of pupils’ mathematical ability, based on a range of diagnostic assessment tools. 
	All pupils have a comprehensive mathematical profile. 
	*Procedural numeracy tests to be completed on line by 15/11/19 by learners in Years 2-6. 
*Maths interviews with target groups.
*Use of GL Progress in maths test
	*Pupil absence 
*Online numeracy test data- challenging to compare results
*Expense- renewal of GL license. 
*Inaccuracy of results.



	Research around five proficiencies and deepening understanding of the competencies by all staff
	*Staff describe themselves as ‘confident’ with the five mathematical proficiencies and can differentiate between them easily. 
*Staff can link mathematical activities with the corresponding proficiencies.
	*QI AOLE lead to share most recent information. 
*DHT to share research around the mathematical proficiencies in form of academic poster. 
*Create ‘experts’ in each of the proficiencies.
*Experts share their
	*Insufficient time given to research
*Lack of clarity- staff unable to define proficiencies or 

	To create a set of learning activities based on the five proficiencies.
	* Teachers plan as a as pairs/small groups.
*Specific reference to pedagogy used and justification for this. 

	*Plan and deliver numeracy lessons using the five proficiencies, establishing clear correlation between the competencies. 
*Share planning.
	*Inconsistency in understanding of the proficiencies. 
*Continued practice without insight into pedagogy. 

	To trial use of activities during Spring term and collect video evidence from KS2 lessons from the start of February 2020.
	*All staff taught recorded sessions and evaluated the pedagogical methods used to teach the five proficiencies.
	*Evaluate lessons as a group.
*Decide a method for analysis.
*Complete analysis of the approach and their success.
	*Ineffective analysis tools used. 
*Focus of teacher performance and not pedagogical strategies and their effect. 

	Create examples of how planning using the five competencies has deepened learners understanding. Provide examples of both planning and learners’ work. 
	*Case studies produced for each progression step (within the age range of School H).
*Pupil profiles created using proficiencies.  
*Pupils create and curate an e-portfolio
	*Design pupil profiles based on five proficiencies. 
*Encourage pupils’ use of e-portfolios. 
	*Consistent use of pupil profiles
*Inconsistency in use of e-portfolios. 

	Refine planning and adapt planning/pedagogy
Collect more video evidence 
	*All staff taught recorded sessions and evaluated the pedagogical methods used to teach the five proficiencies.
	*Evaluate lessons as a group.
*Decide a method for analysis.
*Complete analysis of the approach and their success.
	*Ineffective analysis tools used. 
*Focus of teacher performance and not pedagogical strategies and their effect. 

	Link pedagogical methods to pupil progress
	*Pupils make good progress across the proficiencies
*Pupils make good progress using other testing criteria
	 Evaluate against pupil profiles
Conduct pupil interviews 
GL PIM assessment 
RM Maths data
	*Ensuring clear correlation between updated pedagogy and pupil progress

	To build capacity for the implementation of the five proficiencies across the wider community 
	*Use of case study in the support of other schools 
	*Case study produced to share with EAS and cluster.
*Publish on school website
	*Readiness for change in other settings 
*Discontinuation of Lead Schools programme 
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Critical Evaluation 
Purpose
The purpose of the poster was to present the Five Mathematical Proficiencies supported by well-founded research to engage teachers in developing their pedagogy in mathematics and numeracy. 
The poster needed to be organized, succinct and uncluttered. It needed to appeal to a specialist audience of teachers and leaders, who would have some familiarity with the subject area.
General 
The content of the poster is specialised and its intended audience is those with some prior knowledge of mathematics. However, this does reduce its use in all AOLEs, despite transferable pedagogical approaches.
Feedback from focus groups sessions indicated that it was unclear to see the overall purpose of the poster, however, these comments generally came from colleagues in secondary schools, who were not mathematics specialists. Other comments included the fact that it was difficult to navigate without prior knowledge of the subject yet the intended audience is primary and secondary practitioners who will be teaching the Mathematics and Numeracy AOLE. It is perhaps indicative of the current “watertight compartments” (Donaldson, 2015, p. p.39) of current subject departments.  However, the heading of the document was altered to be more specific to mathematics. 
The section entitled ‘Habits of mind’ elicited generally positive responses with colleagues. Initially this section contained reference to the Four Purposes but this was expanded to include further learning dispositions. 
The facilitator of the focus groups asked challenging questions of the poster’s purpose, including how teachers were intended to use it. It is meant to provide a sign post to some significant and relevant research but also a ‘springboard’ into their own study. This has been made more apparent in the heading. It is now in the form of a question and states clearly that is a ‘tool for professional collaboration and research- it is not a definitive guide and is to increase dialogue around pedagogy within mathematics. 
Generally, feedback has been positive in terms of layout and design. Focus group comments included approval of the clearly defined sections and the “careful” but “themed” use of graphics however, some improvements could be considered to ensure clarity, especially if the size is reduced below A3. 
Widely known research 
Woven throughout the poster are links to research which should generally be more familiar with teachers with grounding in general education than other, more specialist areas. For example most initial teacher training providers will cover the theories of Piaget and Bruner (1930; 1966). There are other more recent works included. Schools and educators involved in even superficial research will likely have encountered work by John Hattie (2007). More specialist, but also widely known in the field of mathematics education are the works of Yeap Ban Har (2007) and publications by White Rose (White Rose Maths, n.d.). There is a general avoidance of commercial materials, but much of the White Rose body of work is available to schools for free and it is has been included to support schools with few financial resources. 
School setting
Within the school setting, colleagues suggested that the poster did not necessarily relate to pedagogy, however, further discussion found some misconceptions around pedagogy as ‘teaching methods’ and this is an issue to be addressed elsewhere though professional development and engagement with Successful Futures and the Curriculum for Wales. 
Some feedback included description of the poster as ‘high brow’. There should be accessibility in terms of sharing research methods; however the Professional Standards also make explicit that teachers should be engaging in research (Welsh Government, 2018). Teachers should not shy away from the challenging concepts that the new curriculum presents, yet with this in mind, the definitions were added for clarity. 
Conceptual Understanding
It is useful to start with the conceptual understanding section, as a route through the discussion around the five proficiencies as this underpins the other aspects of the proficiencies. It is where mathematical learning (and teaching) begins. 
Initially, modelling was incorporated as a useful pedagogical approach in terms of providing pupils with physical representations of mathematical concepts but this was flawed. Instead it is included as a powerful tool for demonstrating mathematical thought processes (Harbour, 2015). Modelling could be considered ‘signature pedagogy’ for teachers to hook onto in order to describe and demonstrate not only mathematical skills but more importantly the process of mathematicians- the decision making, structuring, reflecting, and adjusting. 
The poster could be more explicit in terms of the importance of content and there is still a requirement that pupils develop mathematical knowledge. The mathematical vocabulary reference should be clear to the audience. Vocabulary is often overlooked, or modified by the teacher, yet precision is vitally important (Abedi, 2001). The inclusion is in part due to personal experience in the class, following a lesson, which felt productive, an engaged class and responsive class set to work, when a child approached and asked the meaning of the word ‘increase’. This more abstract language (Tier 2 vocabulary in communication literature) is often neglected across the curriculum (Elks, 2009) and this is certainly true of mathematics teaching (Walshaw & Anthony, 2009). The explicit teaching of mathematics vocabulary and definitions has important consequences for students. An earlier section has dealt with the potential link between deprivation and less sophisticated language used in mathematics lessons (Graven, 2013). Further references have been added to give teachers the tools to develop mathematical vocabulary within lessons but raising awareness of this issue is most critical. 
Communication with symbols 
Much of the research included here is to make parallels with literacy to develop the curriculum integration, emphasising the relationship between the AOLEs (Welsh Government, 2018). This section is intended to support teachers to make explicit links between pedagogy form and the teaching of skills, in literacy (Carruthers, 2011; Halliday, 1975). 
This is the area is the poster with fewest references and could be developed further as more work in done in Wales within this proficiency.  
Fluency  
The section of the poster introduces the concept of e-portfolios. This is not a new concept for School H but it is still in its infancy in Welsh schools. E-portfolios are included as ‘assessment as pedagogy’. Ensuring teachers are considering assessment when formulating their pedagogical approaches, means that the curriculum has the tools for self-reflection and metacognition in-built. However, as there is little use of e-portfolios in Welsh schools, the reference may need more explanation than the poster allows. This section could also include suggested tools for e-portfolios, however they were not included to ensure the poster does not become outdated and outpaced by technological changes. 
There is reference to reflection and learning journals in this section. Future amendments would benefit from further clarity of these concepts to make then links between them, but also to ensure that they are distinct. 
The concept of ‘kneading the learning’ is one from Japan, but the concept of working, mixing, combining mathematical concepts potentially provides a useful analogy for mathematics teachers (Fuson, 2006) and one that many colleagues and peers retain beyond the initial use of the poster. 
Strategic competence and Logical Reasoning
The Logical reasoning section considers the development of the ‘concrete-pictorial-abstract’ model. Teachers of mathematics are becoming more familiar with this term, especially with the prevalence of what is erroneously referred to as ‘Singapore maths’. It is certainly a model used with effectiveness in Singapore, but the poster aims to make the discussion sound this more nuanced, as children should be taught to move thorough and between these stages. They are not hierarchical (Ban Har, 2007). 
Strategic competence is the section which is least distinct from the others, however as there is significant interconnection between the areas of fluency, logical reasoning and strategic competence, this differentiation is challenging. Further edits to the poster could include more reference to problem solving methods. 
Habits of mind 
This section was not in the original version of the poster, but added following discussion with a colleague who had more recent training with Professor Yeap Ban Har. The poster lacked the information about generic skills or ‘habits of mind’ required in mathematical learning. Information from the Mathematics and Numeracy AOLE group, including a document from called ‘Adding it up’, meant further support for a ‘production disposition’ for successful learning (Kilpatrick, et al., 2001). When discussed with the focus group, it was felt that it was a useful inclusion. Although there are dispositions evident in the Four Purposes, further detail has been added to the poster to elicit discussion and allow international parallels. The concern from the focus group was this perhaps did not give the Four Purposes enough prominence and may lead to ‘diluting’ of their significance. 
Notable exclusions
In earlier drafts, the poster included a section based on Bernstein’s ‘nine dichotomies’, including of open/closed school, visible/invisible pedagogies, and discovery learning/reception learning and the need for robust research in teachers’ pedagogical research. Ultimately, this section was removed as it was considered too abstract, with little relevance for the intended audience, however, it could be included at a further point in the development of the Curriculum for Wales, as the discussion around ‘weaker/stronger’ pedagogical processes could yield some interesting exploration. In addition, with encouragement to take part in further study such as scholarships, the level dialogue of between teachers could and should improve. 
It is important to reiterate that while these approaches are useful in the teaching of mathematics, they are not unique nor to be considered ‘signature pedagogies’.  
Future developments under consideration
The poster may benefit from a section to initiate discussion around the organisational aspects of mathematics teaching, moving away from the overreliance the ‘Numeracy hour’ formula (Waters, 2013). It was not included in this version as the intention was to avoid specific lesson formats to help teachers and move focus towards pedagogy.
Also for future consideration is the structure of mathematics, with considerable debate around the discipline’s nature as best taught as a spiral or through mastery. This was not added again as it forms another unhelpful dichotomy which detracts from the pursuit of effective pedagogy. There is little unequivocal empirical evidence that generalise the impact spiral curricula of, there is evidence that it can lead to improved learning outcomes; Both deep understanding and mastery of concepts, and revisiting content at different levels can help learners. (Son, 2012).
School H is at the very start of the implementation of the five proficiencies but some work has been done, including some planning under each heading. Providing insight into these within the poster could have been useful, however is important that schools develop pedagogy in their own context.
Conclusion
Generally, the poster is successful in defining each of the five proficiencies and providing a starting point for discussion for the development of mathematical pedagogy for the Curriculum for Wales. 
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