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ECPS7001: Investigating Contemporary Issues in Secondary Education
[bookmark: _GoBack]In this essay an action plan for improving the integration of numeracy across the curriculum in my placement school (hereafter referred to as School X) will be justified using relevant academic and professional literature as well as promising local and international examples of good practice. Tanner & Jones (2000) appeal to the Mathematical Association (1992) in their description of numeracy as the ability to deploy mathematical knowledge to solve problems in an effective manner. From this point of view, numeracy is not merely a branch of mathematics, but a powerful tool for solving problems across in subjects across the school curriculum.
 In 2015, students in Wales scored an average of 478 points in the mathematics section of the Programme for International Student Assessment (PISA) tests, which was below the OECD average and was the weakest result among the U.K. nations (OECD, 2016, pp. 4,1). This is a serious cause for concern, given the fact that it has been suggested that numeracy skills at Level 2 or above (equivalent to A*-C at GCSE) can have a 19% effect on earnings (Grinyer, 2005, pp. 35,4). With this in mind, the centrality of numeracy in a nation’s economic prospects is clear to see. A more pernicious phenomenon was noted by Cockroft (1982) who, in his seminal report Mathematics Counts, found that there were, among those he interviewed, professionals whose confidence and job prospects were profoundly affected by their lack of numerical ability or confidence therein, despite academic success outside of mathematics. It follows that numeracy, alongside literacy, has been made a stated priority for education of the Welsh Government (National Assembly for Wales Research Service, 2013). Numeracy has been recognised by educational researchers in Wales as a crucial aspect in preparing learners for the world of work and in developing their financial literacy and problem-solving skills (Welsh Government, 2017). This is echoed internationally: Singapore, a nation which in 2015 topped the PISA rankings in numerate disciplines (OECD, 2018) recognises that being numerate is of critical importance to one’s ability to function in modern society (Curriculum Planning and Development Division, 2012). Indeed, numeracy has been chosen as a cross-curriculum responsibility in the new curriculum for Wales due to its utility both in other subjects and outside of the classroom (Donaldson, 2015), as well as the recognition from the OECD that Welsh students are persistently underperforming in both science and mathematics (OECD, 2014). 
The Mathematics Faculty Improvement Plan (see Appendix B) in my placement school is organised into three sections. The first section deals with a list of five broad priorities which the school is to address based on Estyn reports and faculty action to be taken. In particular, Estyn (2016), recommends that the school improve the standard of numeracy in its first recommendation. The second section includes an overview of the priorities from the School Development Plan (see Appendix A) from 2017 to 2019. The final section includes a list of actions within the mathematics department based on the top priorities from the first section, what tasks are to be performed to address these actions, who in the department is to perform them, when they are to take place, what time commitment and CPD will be needed, relevant success criteria and methods for monitoring the completion of these tasks. The plan begins with consideration of results at A2 level, ensuring that interventions are implemented for pupils in need thereof. There is also a plan for review of schemes of work at Key Stage 5 in light of the extensive changes to the specification. Maintenance of standards at Key Stage 4 in light of changes to the national entry policy is a priority, to be achieved by a review of the scheme of work and for school policy to stipulate that pupils from sets two to five sit the Numeracy exam in November with only set one pupils to sit both Mathematics and Numeracy in this period of entry.  Lessons and resources which promote numerical thinking in readiness for November entry into GCSE Numeracy exams are to be prepared. An ambitious assessment and feedback policy for Year 7 and Year 9 has been introduced and is to be continued. The development of strategies to improve the performance of pupils eligible for free school meals is to be developed further. The final three departmental priorities concern the Digital Competency Framework (DCF), implementation of the ideas outlined in Successful Futures (Donaldson, 2015) and for communication with learners and their parents/carers to be improved. Many schools struggle to implement the DCF meaningfully into lessons, so my placement school plans to highlight any areas within schemes of work where opportunities for the DCF may be found, and to develop resources for it; this relates to the second point of the first recommendation of the 2016 Estyn report for the school (Estyn, 2016)
Numeracy is a key feature of the school’s Faculty Improvement Plan. The department aims to improve standards of numeracy across ability groups (as per Estyn’s recommendations in 2016). Crucially, however, the department aims to achieve this by producing lessons and accompanying resource which enable pupils at Key Stage 4 to hone their numerical reasoning skills. This relates to the Staff Development Day plan which followed the drafting of the 2015’s SDP (SDD Developing Numeracy Guide, 2015), which recommends the use of LNF materials from the Welsh Government which address numeracy specifically. Furthermore, the SDP stipulates that leadership structure be modified to accommodate approaches to learning informed by modern research. Indeed, the SDD Developing Numeracy Guide recommends that mathematics department members be consulted when lessons in other subjects were planned, which follows Donaldson’s recommendation for numeracy to be a “cross-curriculum responsibility” (Donaldson, 2015, p. 39).
Strategic planning within education has grown in recent years as a response to changes in the educational landscape and as a means of allocating resources which are afforded to schools in the best way possible (Chang, 2006). Strategic planning is believed by some to have a major impact in school improvement; Simons et al. (1994), cited by Bush & Coleman (2000), claim that effective leadership and management can make the difference between a failing school and a successful one. Fashola & Slavin (1998) make mention of a number of significant improvements in pupil performance seen after strategically-implemented, school-wide policies in American schools with a high number of students from socially-deprived backgrounds. Indeed, the authors go further to suggest that schemes developed externally, deployed strategically by schools, are often more effective than what they refer to as “homegrown” approaches (Fashola & Slavin, 1998, p. 2). This is corroborated by Odunjo (2011) who suggests that schemes introduced without strategic oversight at the whole-school level are ineffective and tend to be viewed disfavourably by faculty in American schools. 
Estyn has reported successful results in pupil achievement and wellbeing in schools who insist that this would have been impossible without sound strategic planning. Ysgol Uwchradd Tywyn took from its significant experience in working with external pastoral agencies ideas for initiatives for working with pupils from deprived backgrounds (Ysgol Uwchradd Tywyn, January 2018 - February 2018). Crucially, the initiatives (which include academic intervention and specialist support sessions) are school-wide and involve all staff at some level. The school attributes its comparatively high attendance rate among e-FSM pupils and not having needed to exclude any pupils since 2015 to these initiatives (Ysgol Uwchradd Tywyn, January 2018 - February 2018). Bishop of Llandaff High School attributes improved standards in teaching and learning to a commitment to strategic planning which is informed by Estyn reports and the recommendations of pupils’ families/carers (Bishop of Llandaff School, February 2018). Indeed, numerous schemes have been introduced since the arrival of a new headteacher in September 2014. School-wide plans to improve performance management and line management were introduced in response to a report from Estyn which deemed teaching at the school to be “adequate” due to inconsistent levels of pupil progress being made in lessons (Estyn, 2011); the school’s current “excellent” rating from Estyn (Estyn, 2018) is attributed by the school to the ambitious, school-wide programs in performance management and school leadership which have been introduced since 2014 (Bishop of Llandaff School, February 2018). Ultimately, both schools are steadfast in the belief that sound strategic planning is behind improved academic, professional and pastoral standards.
On the other hand, the role of modern strategic planning is sometimes questioned, with some claiming it has more to do with readying schools for externally-imposed policies rather than improving teaching and learning (Bell, 2002). In England the National Numeracy Strategy sought to improve standards of numeracy in England and strongly suggested that dedicated numeracy lessons (“Daily Mathematics Lessons”) be integrated into school timetables (Welsh Government Social Research, 2012). Despite some praise, Kyriacou and Goulding (2004) noted that teachers in some English schools found Daily Mathematics Lessons to be an imposition which created additional time pressures, which ultimately harmed lower-attaining pupils. Indeed, this illustrates how strategic planning can leave teachers feeling as though they have less control over teaching and learning in their own classrooms. Singapore, which frequently exhibits excellent national performance in PISA tests (OECD, 2018), has encouraged organisational planning and school-based curriculum development rather than strategic planning since its 1994 “autonomous schools” initiative (Tan, 1998, p. 52) which was based on international research on successful schools. From this point of view, the value of strategic planning in school improvement is tied inextricably to the strength of external educational policies which governing bodies seek to introduce. In contemporary Wales, this is embodied by the new curriculum, which is to be made statutory in 2022 (Welsh Government, 2017). Given that the new curriculum is heavily influenced by the findings of Donaldson (2015) in Successful Futures, the ideas therein and their relevance to the needs of individual schools are relevant. Bernard and McLaughlin (1976), cited by Rutherford (2009), identify two categories of strategic planning: “opportunism” and “problem solving” (Rutherford, 2009, p. 4). Whereas opportunism is strategic planning for the sake of appearances and thus lacking in meaningful investment from staff, strategic planning performed to solve locally-recognised school problems is met with enthusiasm and thus investment from school staff (Rutherford, 2009, p. 4). Given that Successful Futures “involved as many people in Wales in its work as possible.” (Donaldson, 2015, p. 105), including 60 schools, both English- and Welsh- medium, across a wide range of age groups and backgrounds (Donaldson, 2015, p. 13), it could be argued that the new curriculum based on Donaldson’s recommendations will provide opportunities for strategic planning of the latter category to meet genuine local educational concerns of schools in Wales. For example, Olchfa School has used Donaldson’s ideas as a roadmap for its innovative “iLearn” curriculum (Estyn, 2018). The school’s new curriculum has been praised by Estyn (2018), which has noted the impact it has had on pupil progress, oracy, ability to access challenging material and involvement in school direction (Estyn, 2018, p. 4).
There is a widespread belief in educational research that numeracy ought to be a cross-curricular responsibility (National Assembly for Wales Research Service, 2013, p. 11; Springboards into Numeracy, 2003,  p. 18). Numeracy in schools within Wales has been subject to international scrutiny for some time, with only a small improvement in mathematics results in PISA tests in Wales between 2006 and 2015 (Jerrim & Nikki, 2016, p. 73). This is troubling, given that numerical skills of an increasingly sophisticated standard are becoming more prevalent in the workplace (Marr, 2007). Bynner and Parsons (1997), cited by Coben and Chanda (1997), suggest that entering the workplace without competence in numeracy was even more damaging that having poor literacy and can limit people to careers with few prospects. 
Within Wales, there has been a recognition for some years that numeracy ought to be a feature across school curricula (Donaldson, 2015, Learning Wales, 2014) in particular since PISA results have revealed persistently low attainment of Welsh pupils in literacy and numeracy compared to other OECD nations (OECD, 2014). This resulted in the introduction of the Literacy and Numeracy Framework, which sought to improve standards by providing opportunities for teachers of all subjects to implement literacy and numeracy in their subject curricula (Learning Wales, 2014). It was hoped that teachers would be able to more accurately be able to gauge individual learner performance in literacy and numeracy and bring this information to parents or carers (Learning Wales, 2014). However, it has been argued that the National Tests which accompany the LNF have promoted exactly the sort of prescriptive, instrumental exam preparation the LNF was designed to avoid, rather than the stimulating investigations it was hoped would follow its introduction (Carr & Morris, 2015, p. 25). Some schools in Wales were found to reorganise their Key Stage 3 mathematics schemes of work to grant pupils time to practice questions drawn from previous National Tests (Carr & Morris, 2015, pp. 24-25). This is contrary to the stated aim of the LNF, which was to provide opportunities for teachers to implement literacy and numeracy in existing curricula (Learning Wales, 2014). Contrary to the aforementioned approaches, Slavin et al (2009), cited by Welsh Government Social Research (2012), remarks that investigation-style work completed in pairs or small groups has a positive impact on the learning of mathematics. Indeed, this collbarative approach to numeracy has been taken up by a number of schools in Wales (Welsh Government, 2013); Cefn Hengoed Community School has a number of programs in place for struggling students to work on their numeracy with a range of volunteers, including undergraduates and trained Year 10 pupils studying for their Welsh Bacaluerate qualifications and has had some success with the scheme (Cefn Hengoed School Basic Skills Team, 2015).
The Estyn report for my placement school has as its first recommendation is for the school to “…Improve the standard of pupils’ numeracy and information and communication technology (ICT) skills across the curriculum” (Estyn, 2016). This is to be contrasted with the school’s cross-curricular provision of literacy, which Estyn remarks is extensive (Estyn, 2016). Estyn noted further that a minority of pupils did not develop their numeracy sufficiently well outside of mathematics lessons and that some pupils were not confident representing data, in particular scatter graphs (Estyn, 2016, p. 2). EFSM pupils’ results in mathematics were noted as having fallen in 2016, and results in science were below those of both comparable schools and the national average (Estyn, 2016, p. 3); in 2015 51.4% of EFSM pupils achieved the Level 2 threshold in mathematics, whilst the average for the school was 75.6%. 

Estyn notes that most pupils demonstrated a high degree of resilience when completing more advanced tasks but, again, necessarily a minority struggled (Estyn, 2016). In summation, it is clear that a minority of pupils are persistently underperforming in both mathematics and situations where numeracy is required in a meaningful way. Indeed, the percentage of pupils across the school achieving the Level 5+ Benchmark quartile in mathematics declined from 94.6% in 2015 to 87.9% in 2016 (Estyn, 2016). Estyn notes that departments are aware of their respective responsibilities to specific elements of the LNF and that school management is competent and secure. However, lessons themselves are sometimes planned to rigidly and action points from meetings are not always noted clearly (Estyn, 2016, p. 6) With this in mind, integrating numeracy in an organic, purposeful way is perhaps not being achieved in all curriculum subjects. It is also clear that the numerical attainment of EFSM pupils must be considered further.

In April 2017, four months after the Estyn inspection, a Staff Development Day was held by the school leadership team as a result of Estyn’s recommendation for an improvement of numeracy across the curriculum in the school (Estyn, 2016). A post-inspection action plan was produced and shared to staff on the development day (School X Leadership Team, 2017) which provides the backbone of subsequent strategies which have been implemented. As part of the plan, audits of numeracy were to be conducted; all numeracy tasks were to be checked for age-appropriateness and that they were “rich tasks” (Hewson, 2011) which would be used for purposes of peer- and self-assessment; numeracy within numeracy-rich departments (i.e. mathematics and science) was to be reviewed internally; monthly numeracy foci were to be implemented at Key Stage 3 from September 2017; and links with primary schools were to be consolidated in order to promote common strategies and resources to aid Year 7 transition (School X Leadership Team, 2017, slides 3 and 4). Finally, it was stipulated that LNF skills be explicitly referenced in all schemes of work. 

Numeracy audits towards the successful implementation of numeracy outside of the mathematics classroom are part of school policy across Wales. Indeed, the Numeracy Mathematics Partnership (2011), cited in National Support Programme (2015), cites as an exemplar one school’s “Progression Map” system of audit questions, which is not unlike those posed to staff in School X (National Support Programme, 2015, p. 15). School X has been thorough in its auditing, as evidenced by the evidence provided in its auditing overview (appendix D). Departmental audits of staff competence to deliver elements of the LNF have been dilligently performed across the school since 2015 (School X, 2015) and subject-specific audits have been completed as well. Geography and History have gone further and provided specific responses to inquiry from Estyn as to where numeracy is applied in those lessons (cite). Ultimately, effective teaching of numeracy is best achieved by forging cross-curricular links and promoting a common approach to numeracy across a school. The numeracy posters seen across school departments (cite) represent progress towards this end and similar posters have been produced by other schools (cite beesley cluster), but it is unclear from the audits how individual departments are working to achieve a cohesive approach to numeracy within lessons.

Foster (2017) suggests that “rich tasks” are equivalent to traditional exercises in terms of efficacy to mathematical fluency. Some teachers believe that these tasks are received with greaer enthusiasm by their pupils than traditional exercises (Aubusson, Burke, Schuck, Kearney, & Frischknecht, 2014). Thus, the use of rich tasks could provide  a sound basis for promoting numeracy without compromising rigour. Indeed, investigatve tasks had a prominent place in Hungarian mathematics education (Szalontai, 2000) when that country’s approach to mathematics was still lauded internationally. Rich tasks promote the elusive productive struggle which Hiebert & Grouws (2007), cited by Pasquale (2015), suggest is an instrinsic component to understanding (rather than simply learning) mathematics. With this in mind, promoting numeracy through rich tasks across the curriculum could be viewed positively.  On the other hand, planning and deploying rich tasks can be time-intensive, and this must be considered carefully if they are to form the basis of a school-wide numeracy policy (Aubusson, Burke, Schuck, Kearney, & Frischknecht, 2014, p. 221). 

The promotion of common strategies with primary schools is a positive development and staff have been aware of how important cross-phase collaboration is since the 2016 transition presentation (School X, 2016). Throughout my placement it has been made clear to me how much effort School X places upon transition, but there has been little specificity in how the mathematics department is currently involved in promoting common numeracy strategies in the feeder primary schools within the cluster. When executed comprehensively and with a clear vision, the implementation of common numeracy strategies in school clusters can have a strong impact on the performance of Year 7 pupils (Education Scotland, 2018).

  	It remains unclear at this time what a numeracy-focused, purposeful rich task will resemble in School X in subjects such which are not by nature numeracy-oriented. Departments outside of mathematics have their own numeracy targets to meet. This is understandable, but there is a danger that staff will see this as an imposition drawn from the “opportunism” category of strategic planning coined by Bernard & McLaughlin (1976). Indeed, efforts implemented by the school so far to introduce numeracy outside of the mathematics classroom include literacy and numeracy booklets for form time (see appendix D), the contents of which include questions lifted from past questions from national literacy and numeracy tests, rather than school-created rich tasks. As per the PIAP, these booklets are appropriate to specific ages/year groups and are centered around monthly numeracy foci (see appendix D), so the numeracy elements from the LNF are certainly being covered, but not in a meaningful way. Indeed, the stated purpose of the LNF was “to help teachers embed literacy and numeracy into all subjects” (Learning Wales, 2014), and this purpose is not met with form time booklets. From an assessment standpoint, School X’s assembly policy leaves little time during registration for much more than announcements, so there is little time for assessing how well pupils performed these tasks during form time, so their utility towards assessment for learning is questionable. Indeed, the booklets I collected during research were not marked (see Appendix D); in his third inaugural lecture the University of Auckland, Hattie (1999) suggested that feedback is the most important factor in developing pupil progress, so these booklets have little utility at present. 

The mathematics department at School X has done much to aid staff members in integrating numeracy across the curriculum (SDD Developing Numeracy Guide, 2015). The department has also produced a number of posters to be used throughout the school (appendix E). At Key Stage 4, the FIP specifically mentions a focus on developing learners’ numerical reasoning ability for the Numeracy GCSE (appendix B). However, at Key Stage 3 numeracy has been integrated in a less organic way within the mathematics department. Numeracy booklets are used during one lesson per week deidcated to numeracy (appendix E). These booklets consist nearly entirely of questions from past National Numeracy Tests rather than the bespoke rich tasks which the PIAP strives towards. These weekly numeracy lessons echo the aforementioned Daily Mathematics Lessons promoted by England’s National Numeracy Strategy (Welsh Government Social Research, 2012), whose shortcomings noted by Kyriacou & Golding (2004) were discussed earlier in this paper. On the other hand, there is no doubt that these booklets serve the goal of preparing pupils for the National Numeracy Tests which, in itself, is admirable (and indeed a statutory educational requirement).  However, these dedicated numeracy lessons admit little in the way of innovation or influence from the constructivist or socio-constructivist schools. Indeed, these lessons involve little more than pupils working through the booklets independently, with support administered by the teacher when necessary and when explaining answers; pupils have few opportunities to investigate numeracy through group work, as suggested by the Welsh Government’s exemplar materials for the Numeracy component of the LNF (Learning Wales, 2014). Neither the design of the booklets nor the lessons in which they are to be used offer much at all in the way of "collective reflection” (Cobb et al, 1997, p. 1), which is viewed by some to aid pupils’ mathematical development (Cobb et al, 1997; Tanner, et al 2005).

	A common theme throughout this paper has been the need for a focus on learners and strategies which benefit their progress when considering numeracy across this school. It is clear that School X has invested a significant amount of time and resources into the issue of improving numeracy standards, and the way forward will be informed by developments made thus far. 

Towards an Effective Numeracy Policy at School X

Form time at School X is centered around announcements and discussion of the theme which underlies the “thought for the week”. Literacy and numeracy booklets are worked on by pupils when time permits but (for reasons discussed above) are not fit for purpose. I propose that the numeracy booklets be phased out, with one registration period per week instead to be dedicated to an investigation specifically centered around numeracy. The theme could be related to the school’s thought of the week, the form teacher’s subject specialism or pupil suggestions. Monthly numeracy foci should be continued and inform the weekly investigations to ensure the same breadth of numeracy coverage as the current policy. 

Within the mathematics department, the dedicated Key Stage 3 numeracy lessons must be reframed or scrapped. If they are to continue, they should centre around investigative-style work. Drawing from the constructivist schol, these tasks should be rooted in concrete examples which can be ameliorated using sound numerical reasoning; numeracy itself should not be the goal, but rather its suitable application. A wealth of ideas to this end can be drawn from Cambridge University’s NRICH project (NRICH: Secondary Resources, 2019). Delivery could be drawn from the Hungarian approach to mathematics education, which emphasises pupil discussion of more general problems rather than traditional exercises (Andrews & Hatch, 2001), thereby providing a fine opportunity for cognitive conflict which is lacking from the school’s current approach to numeracy and is central to promoting progress in mathematics (Adhami, 2007, cited by Sayce 2010). Outside of the mathematics department, the focus should be on how numeracy can be applied to solve subject-specific problems. The numeracy targets should be replaced with a requirement for pupils to perform an investigation once per term to answer a subject-specific question by numerate means. This will enable pupils to apply numeracy in a purposeful way outside of the mathematics classroom and, in so doing, inform their understanding of other subjects and the relevance of mathematics therein. The LNF exemplar materials could provide a useful starting point (Learning Wales, 2014). Resources which are currently used for CPD for the numeracy training of non-mathematics staff could instead be directed towards the development of these investigations, perhaps during INSET, with active collaboration from mathematics department members to ensure that pupils are taught methods consistently. This would also provide an opportunity for non-mathematics staff to improve their own numeracy in an innovative way. School X’s numeracy posters (see appendix E) are a good attempt towards ensuring a common standard of numeracy across the school. However, at present they are the same across the school and to not present applications to different subjects. Numeracy posters in different subject departments should demonstrate how numeracy can be used as a tool to solve problems within that subject. Interdepartmental collaboration will be required for this to be achieved in a way that promotes both mathematical fluency and relevant subject content. Alternatively, the school could consider hiring a Numeracy Coordinator to facilitate schemes like this one. 

Efforts towards promoting a cohesive approach to numeracy in School X’s cluster of feeder primaries should be expanded, following the example of other schools which have seen improvements by this approach (Education Scotland, 2018). Cefn Hengoed’s (2015) approach of using trained older pupils to mentor Year 7 pupils could be emulated to aid pupils entering School X with their numerical reasoning. School X could even draw on its responsible sixth-form mathematics students and involve them in transition efforts at feeder primaries as part of their Welsh Baccalaureate studies. In addition to promoting a cohesive approach to numeracy, this would also provide opportunities for younger pupils to take part in mathematical investigations and interact with highly numerate role-models. 

Ultimately, School X’s dedication to its learners’ numerical competency is laudable. However, the school’s approach to numeracy must become more learner-led, with numeracy emphasised as a strategy to solve a range of interesting problems across the school curriculum, rather than as a subject in its own right to be relegated to the mathematics classroom.

Appendices

Appendix A: The School Development Plan (SDP) for my first placement school (identifying watermarks have been removed to maintain anonymity).
Appendix B: The Faculty/Departmental Improvement Plan (FIP) for my first placement school (identifying watermarks have been removed to maintain anonymity).
Appendix C: Example of Form Time Literacy and Numeracy booklet. Note literacy and numeracy focus for each month.
Appendix D: Overview of School Literacy and Numeracy Audits.
Appendix E: Example of Mathematics Department Key Stage 3 Numeracy booklet.
Appendix F: Anonymised examples of Numeracy posters used around School X.

All appendices can be found here:

https://uowtsd-my.sharepoint.com/:w:/g/personal/1801498_student_uwtsd_ac_uk/ES_mDzA-Bt5IgRoBV3u92OYBtof2qve0OUEmKQ9N2inIYw?e=C3K8C7
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