How current initiatives support the development of numeracy across the curriculum within a key stage 4 Pupil Referral Unit (PRU).

This essay has been written for assessment as part of the Foundation Degree in Inclusive Education at the University of Wales Trinity St.Davids. The aim of the essay is to critically evaluate how current initiatives support the development of numeracy across the curriculum, the essay will focus on how this is implemented within a key stage four PRU in Wales. The PRU is solely for Key Stage four students and currently has a cohort of twenty-two students, the students usually start at the beginning of year ten and stay throughout their GCSE years before leaving school at the end of year eleven. This essay will also highlight the importance of numeracy within education and discuss the development and implementation of new curriculums in Wales and what implications that will have on educational settings. 

Numeracy is not only an academic subject area that is learned by students in schools throughout the world, but it is also seen as a hugely important factor in the development of our human societies. As humans have developed an understanding of mathematics throughout the ages, the development of civilisations and ground breaking human achievements have often followed, this sentiment is echoed by Welsh Government when they stated that the development of mathematics and numeracy was ‘essential for other learning areas and experiences’ (Welsh Government, 2020). It is not only the understanding of the subject matter that is important when it comes to numeracy but equally as important, if not more so, is the development of the problem solving and critical thinking skills that enable learners to access further understanding in a broad range of subjects and ideas. 

In February 2015, Professor Graham Donaldson released a report on the current Welsh Curriculum from foundation phase through to key stage four. In his review (Successful Futures) Professor Donaldson stated that “there is a strong case for fundamental change” and felt that “there was an accumulation of evidence that the current curriculum was not enabling children and young people to achieve the standards they should be capable of” (Donaldson, 2015, p.105). The results from this report led the Welsh Government to implement changes in the curriculum which have been published along with guidance at the beginning of 2020. The expectation is that all schools will have implemented the necessary changes by September 2022. The aim of the changes to the curriculum is to “develop a more integrated approach to learning” and “promote collaboration and cross-disciplinary planning, learning and teaching” (Welsh Government, 2020). The new curriculum comprised of six areas of learning, Mathematics and Numeracy is one and will be the central focus of this essay. 

Numeracy can be described as the application of mathematics in a real-life context, with this in mind the curriculum aims to enable learners to develop skills such as problem solving, logical reasoning, fluency, using symbols to communicate and develop their conceptual understanding (Welsh Government, 2020). These skills are described as proficiencies and the development of these proficiencies is not only a key factor in creating learners that are competent in the area of mathematics and numeracy, but across the curriculum as a whole. With a more collaborative, cross-curricular approach learners will be introduced to concepts which will become more and more complex, this is where the new curriculum will help learners to not only understand an idea in one specific subject, but to understand that the process of gaining the understanding is vitally important and that this is a skill which can be transferable and help to develop contextual understanding across their curriculum, allowing them to be more confident problem solvers.
A cross-curricular, holistic approach has been seen as a vitally important component in the delivery of numeracy, this is because we live in an ever-changing world so the context in which learners use their knowledge of numeracy is also constantly changing (Frankenstein, 2009). The Literacy and Numeracy Framework was developed and embedded within the curriculum to facilitate this belief and is a compulsory part of modern day education. It was designed to embed numeracy across the curriculum and give learners a wider understanding of numeracy which would in turn lead to improved numeracy and improved outcomes in assessments (for example standards at key stages or PISA results). When planning and delivering numeracy it is important to remember context and relevance, how are learners able to gain an understanding of numeracy if they do not understand the context of the question in the first place. If effectively done, it should eliminate barriers to learning and will allow learners to develop an understanding of how numeracy corresponds with the world in which they live (Frankenstein, 2009). The quality and preparation of the lesson and teaching resources provided by the educational setting is also of importance as Professor Donaldson eluded towards in his 2015 report stating “it is essential that the curriculum is designed in ways that will engage the interest of all children and young people and enable them to achieve” (Donaldson, 2015, p.10).

As stated previously the new curriculum in Wales will aim to develop and improve the delivery of subjects and link to real world scenarios using a holistic approach, this approach is under-pinned by the six areas of learning and experience. These are expressive arts, health and well-being, humanities, language, community and communication, mathematics and numeracy and science and technology. This approach is in stark contrast from the industrial style of education that formed the basis of education in Britain for centuries (Watters, 2015). A curriculum and style of teaching designed for an industrial age, with large classrooms filled with learners that were expected to adapt to the teacher, a far cry from the educational curriculum that we see today. Many educational theorists have longed for the inclusive, holistic approach that has been devised and set out in this new curriculum, understanding that asking children to memorise information and sit an exam is not the most successful way to educate children. With many theorists suggesting that it is the way in which the children learn that is the key factor, the way in which the children develop their understanding of ideas and effectively ‘learn how to learn’ (Scholar base, 2014). The importance of this development cannot be understated, it is not only important to assimilate a high level of educational development for the children themselves but also for society as a whole, this sentiment is emphasized by Welsh Government in the guidance for the new curriculum stating that the aim is to help develop learners that have access to “the experiences, knowledge and skills, that our young people need for employment, lifelong learning and active citizenship” (Welsh Government, 2020).

As stated in the introduction, the aim of this essay is to critically evaluate some of the current initiatives used within the PRU provision to support the development of numeracy. As it is a key stage four provision the students sit a GCSE Numeracy exam so this is extremely relevant and will be one of the initiatives that will be critically evaluated. The other initiatives to be evaluated will be the delivery of GCSE Business and the BTEC level two Cooking Skills qualification, the links to developing numeracy skills will also be evaluated. One major positive for the students that attend the PRU provision is that they have the opportunity to undertake both GCSE Mathematics and GCSE Numeracy at the provision, giving them two opportunities to gain two important qualifications that will be beneficial in further education and impact their future career options and progression. All KS4 settings now offer these two GCSE’s following the publication of the ‘Review of Qualifications for 14-19 year olds in Wales’ (2012) the report stated that limiting the framework delivery to 3 – 14 year olds restricted numeracy development, as such extending the framework to 3 -16 year old learners alongside the delivery of numeracy at GCSE level would ensure that the learners would be assessed in the use of mathematical skills used in work, study and general life (Welsh Government, 2012). 

The current numeracy framework (2016) is broken down into strands and each strand has various elements, this forms the focus of teaching and learning within numeracy from nursery age through to year eleven. The strands are titled developing numerical reasoning, using number skills, using measuring skills and using data skills (Welsh Government, 2016), within these strands are various elements that are targeted by the teaching and learning within the PRU provision. The WJEC GCSE numeracy qualification provides the opportunity to meet a large number of the requirements within the numeracy framework, which can be seen as a positive for both the learners and the provision. However, on further analysis of the delivery of the qualification, there are clearly some negative factors that arise, it is clear that due to the provision delivering the GCSE numeracy qualification, the importance of numeracy within the delivery of other subjects is forgotten. It is almost seen as a ‘tick box exercise’ and that the GCSE will cover the framework so the criteria has been met for both the learner and provision, however this is not in accordance with the philosophy and cross-curricular approach outlined by Welsh Government. The GCSE qualification covers criteria such as understanding place value, number and using functional relationships, methods of calculation and using formulae, there are also elements of understanding and using measures (WJEC, 2019), all of these elements are important to the learner, however they are still missing out on some of the important factors which have already been discussed in this essay. There is a lack of opportunities for the learners to form links with real world scenarios, within the delivery of the qualification, of course there are questions based on real world scenarios that the student will be assessed on, yet it is through the delivery of the subject that shortfalls are noticed. There is a deficiency in the presence of varied and practical lessons to enthuse and engage the learners, lessons are more closely linked to the old fashioned, industrial style of education formerly mentioned, with students facing the front of the class, with the teacher working through problems on the whiteboard or the students working through workbooks quietly on their own. With the quality guidance available from Welsh Government and vast quantity of training opportunities available within education, it is disappointing to see learners miss out on a varied learning experience at the provision, there are missed opportunities regarding the use of digital technology, with tablets and apps available but not utilised. All staff at the provision have undertaken training that has included the work of Howard Gardner and his multiple intelligence theory, which has given educational professionals the understanding that all learners are different and to progress require a varied teaching approach allowing them to view ideas and activities from a range of perspectives, allowing them to develop a deeper understanding (Marenus, 2020). Considering this, it is clear that there is scope for developing more varied and engaging numeracy lessons within the provision, which could include the use of digital resources and accessing a large outside area, to emphasise practical learning and provide a flexible approach with opportunities for students to learn in an outside environment, the benefits of which have been discussed by Jean Piaget in his four stages of development theory (McLeod, 2020). 

The provision does provide further opportunities to develop numeracy through other avenues, such as the GCSE Business and BTEC cooking skills qualifications. Through the GCSE Business qualification, the provision provides the learners with lessons and resources strongly based on real world scenarios which develop their numeracy skills. Within the GCSE Business specification there is a unit on finance and how this impacts business, this gives the provision many opportunities to help the learners understand ideas and concepts surrounding capital, revenue and costs, profits and losses and also allows the study of quantitative and qualitive data. The learners are put into real life scenarios during lessons, where they are asked create and manage their own school enterprise, an example of this would be a Christmas fayre, where students design and make products to be sold at the end of the Christmas term. They are also required to provide a costs, profits and losses document to analyse the success of the enterprise, this allows the students to develop numeracy skills in all of the strands in the framework, for example they would meet the requirements in the developing numerical reasoning strand by showing the ability to identify processes and connections by transferring mathematical skills across the curriculum in a variety of contexts and every day situations. They will have also shown the ability to represent and communicate information by explaining results using mathematical procedures, whilst also drawing conclusions from selected data. The students will be asked to provide details on the percentage of profit that they make via the selling of their profits, this would meet the criteria in the using number skills strand as they are showing the ability to use multipliers as an efficient method when working with percentages. It is clear when listening to feedback from students that they gain a great deal from activities such as this, highlighting the need for similar learning opportunities to be developed within the provision whilst also giving a glimpse into the future successes that could be achieved through developing a new curriculum in-line with the guidance set out from Welsh Government. The provision provides the learners with other practical opportunities to develop numeracy through the BTEC cooking skills qualification, this type of learning adheres more closely to the cross-curricular approach set out in the new curriculum guidance and again is well received by the students, providing positive feedback after lessons having enjoyed carrying out a practical cooking activity. More often than not the students will not even realise that they have been developing their numeracy skills throughout the lesson, however they will have met criteria in the using measuring skills strand, especially when baking cakes and having to measure ingredients precisely, often having to convert measurements, for example converting from cups to grams or Fahrenheit to Celsius. With this type of outcome, the provision seems to be moving forward in the development of numeracy through cross-curricular activities and learning opportunities, there are always going to be ways in which to improve and it is important for the provision to regularly review the way in which it aims to deliver its curriculum and met the needs of their learners.

This essay has discussed the importance of numeracy not only for individual learners but for our society as a whole. It has discussed why there is the need for a new curriculum in Wales and the implications that will have on educational provisions with a special focus on the development of numeracy, it has provided the important details of the curriculum to provide context and underpin the importance of a cross-curricular, holistic approach to numeracy within education to ensure learners needs are met and exceeded. Links to theories and policies have been made with the initiatives used within the PRU provision having been evaluated against the numeracy skills that they are intended to develop. Within the evaluation there has been discussion about the potential for future success regarding the development of numeracy, providing the provision can create a curriculum which follows the guidance set out by Welsh Government, there are clear opportunities to develop initiatives further and the importance for curriculum review with the provision has been stated. The need for a more learner-centred approach would be beneficial especially regarding the delivery of GCSE Numeracy, if the approaches of Gardner’s multiple intelligence theory could be considered to provide differentiation for students alongside the utilisation of digital technologies and the outdoor environment the provision could provide a more rounded and engaging numeracy curriculum. As stated in the evaluation the provision does provide opportunities for more practical and real-world learning, this should be a focus point to be developed when considering the new curriculum. For the provision to maximise its future success at delivering the numeracy framework to its learners one key factor needs to be strongly considered, the development of a curriculum that enables learners to build high expectations, develop wide-ranging knowledge of a variety of ideas and concepts and provides them with a skills base that will equip them to progress onto further education and working life (Welsh Government, 2020). 
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