


Numbers Count – Assessment 1

Developing good numeracy skills enables us to gain a better understanding of the world around us.  Proficiency in mathematics and numeracy can establish a solid foundation in developing financial literacy skills and enable us to use data to interpret real world problems in day to day living.  However, using numeracy, data and statistics to communicate information are methods that are generally not utilised enough (Devine, 2020).  
From the late 1980’s and throughout the nineties vast changes were made in the teaching of mathematics in schools.  1996 saw the launch of the National Numeracy Project, an initiative developed to redefine numeracy, steering it away from the teaching of abstract number skills and encouraging the teaching of using number skills in the context of everyday life.  These changes culminated in the introduction of the National Numeracy Strategy in 1999 (Thompson, 2010). 
In this essay I will be discussing and evaluating how current initiatives in developing numeracy skills support the curriculum, using examples from my own working environment within key stage 2.  This practice will be compared to official policy and theories in academic literature.
Welsh Government Mathematics Guidance states that learners at key stages 2 and 3 should be provided with the opportunity to broaden, enhance and refine the skills which they have been taught in the Foundation Phase.  These skills should then be applied throughout the curriculum (2015).  The concept of applying numeracy skills across the curriculum is an example of Howard Gardner’s theory of multiple intelligences.  Gardner states that humans possess a full range of abilities, and that it is possible to have a significantly high ability in some intelligences more than others (Gardner, 2006).  Repetition of these topics allows us to revisit concepts in a more complex way each time, this indicates similarities with Jerome Bruner’s spiral curriculum theory where subjects are repeated as the learner progresses through the curriculum.  Each time the topic is revisited it becomes more complex, enabling the learner to connect new learning to previous learning (Gibbs, 2014).
The educational setting in which I am employed is a large, mainstream primary school, located in a disadvantaged area on the outskirts of a city. The school currently has 280 pupils on roll, 40% of which are categorised as having additional learning needs (ALN).  I am currently working within Key Stage 2, which consists of children from age seven to eleven.  However, the specific age range in one’s day to day setting ranges from nine to eleven.  

September 2013 saw the introduction of the Literacy and Numeracy Framework (LNF), it became a statutory curriculum requirement with the addition of an assessment element the following year.  It is essentially a tool to aid in curriculum planning for teachers, helping them to develop literacy and numeracy in all learners by identifying opportunities in refining and developing skills, and includes the provision of intervention measures.  Numeracy is defined as being different to mathematics, the framework describes it as “the application of mathematical understanding in daily activities at school, at home, at work and in the community” (Welsh Government, 2013, p.20).  Within the LNF national expectations for the development of literacy and numeracy skills are set and are applicable to learners between 5 and 14 years of age.  Children will learn skills and concepts that are suitable for their stage of development.  Both the literacy and numeracy elements are broken down into strands, the numeracy elements are: developing numerical reasoning, using number skills, using measuring skills and using data skills.  The intended aim is to provide a more homogenized approach in developing literacy and numeracy throughout the entire curriculum regardless of the subject matter.  Learners are encouraged to complete self-assessment activities and are encouraged to participate in planning for learning, this enables all teachers to identify and therefore provide opportunities for cross curricular learning.  Pupil progress is measured through formative testing and national testing.  
Professor Graham Donaldson is a prolific figure in education reform, having compiled an extensive report on education in Wales, published in 2014.  He describes the current curriculum system as “overcomplicated and incoherent”.  The current system embeds numeracy and literacy into every subject, and Professor Donaldson believes this should continue.  However, his opinion was that digital competence should be introduced as a third cross curricular element (Jones, 2015).  The introduction of this element will be incorporated in the forthcoming, new curriculum launching in 2022.

At its core, the curriculum of the twenty first century is committed to the principal that every child matters.  In its broadest terms it is the idea of providing an effective, cohesive system between professional bodies, to provide for children’s care and wellbeing.  Learners are encouraged to be active participants within a creative, broad and balanced curriculum, where a solid understanding of literacy and numeracy is delivered via an entire learning experience which spans the whole school day (Fox & Surtees, 2010).  This holistic approach allows us to understand numeracy within unfamiliar situations and is used to embed mathematics into the content of other classroom subjects.  A cross curricular approach such as this can encourage students to make their own connections and mirrors real life situations that could be encountered in the community and workplace in later life, providing individuals with the ability to deal with them (Hogan, 2012).  John Dewey’s application of pragmatism had significant influence on this type of educational practice.  His belief was that education in general was too concentrated on the provision of knowledge and not adequately concerned with providing real learning experiences, which is core to implementing cross curricular learning.  This experience-based approach is designed to nurture growth.  Experiences should be carefully selected by the teacher to exercise the intelligence of the learner with the view of how it can shape future actions. However, there are possible dangers in the potential failure of teachers to understand adequately what that experience embodies (Bates, 2019).  Like Dewey, Paolo Freire was a great influence on education globally.  His book “Pedagogy of the Oppressed” written in 1968 (and translated into English in 1970) presented a new, liberated standard of education where teachers and students become equally responsible for the learning process by nurturing growth, mirroring the significant cultural change happening at that time.  Moving away from the traditional method of learning where the teachers view is the most important aspect of an oppressive system (Beckett, 2018).  It has been reported that Freire’s views were heavily criticised at the time, particularly the notion of teacher manipulation in the existing system at that time, and the alleged non-directivity of education in his proposed new model (Beckett, 2018).
The National Numeracy Programme was developed in 2012 and introduced a joined-up approach to delivering numeracy across the curriculum that has emerged from evidence compiled from Estyn and National Numeracy Programmes.  This is stated by the National Numeracy Action Plan by the Welsh Government who also note that embedding numeracy skills using other subjects and themes across the curriculum has been welcomed by schools (Welsh Government, 2016). 

In response to the introduction of the National Numeracy Programme in 2012, many schools were required to develop new initiatives to raise the standard of numeracy across the curriculum.  This task would be undertaken using four targeted strands, which are: developing numerical reasoning, using number skills, using measuring skills and using data skills.  To assist in this a National Support Programme was founded to work closely with and support schools in implementing the framework, and to aid in the transformation of classroom practice.  The British Educational Research Association recommend that four key principles should be adopted by schools to aid in this, these are: using direct teaching methods incorporating the whole class in interactive oral work, ensuring dedicated mathematics lessons are part of the daily timetable, emphasising the use of mental calculation and differentiating work whilst staying within a shared theme.   The principle of differentiating abilities and changing traditional learning practice so that the focus is as much on the learning process as the outcome, lies at the heart of Piaget’s theory of constructivism.  His belief was that people construct knowledge based on personal experiences that influence their mental development.  When learners are grouped according to ability and provided with differentiated learning, they are able learn according to their stage of cognitive development and can learn from their peers (Bates, 2019).  In one’s own setting these initiatives are used daily (Jones, 2013).  Pupils begin the day with a mathematics lesson which is split into three distinct sections: whole class interactive oral work using mental calculation, main activity and, end of lesson round up with discussion based around how pupils feel they are progressing with the topic.  This places as much emphasis on the learning journey as the outcome.  Having a daily round up allows learners to analyse mistakes and how they can put it right next time, without considering themselves as failures.  They can begin to see setbacks as challenges with the opportunity to improve.  This is an example of Carol Dweck’s theory of Growth Mindsets.  Dweck argues that people are divided into two groups, those who believe that their ability is fixed with little room to improve have a fixed mindset, and those who believe that their ability can be increased through learning have a growth mindset (Bates, 2019).   The class are split into three groups of ability and provided with differentiated work all based around one common topic.  In addition to these initiatives, children who fall into the category of lower ability are taken out of the class for regular intervention work in mathematics and numeracy and often use resources such as Numicon in these sessions and in class.  
Differentiation is used to address the problem of wildly varying levels of pupil ability within class, by proactively varying teaching methods, resources and learning activities depending on ability.  It is a response to the suggestion that education is most effective when learning is matched as closely as possible to the ability of the learner.  However, the more ability groups that are created within class, the less time the teacher can spend working with each group, meaning that children need to spend more time working independently.  Furthermore, previous research using a sample of 21 different schools indicates that using differentiation generates only a small positive result (Deunk et al, 2018).  
Interactive oral work at the beginning of each session can strengthen mental calculation ability.  The National Numeracy Strategy Calculation Framework states that “an ability to calculate mentally lies at the heart of numeracy” (Jones, 2013).   Furthermore, it is advised that using this at the start of each session provides pupils with the ideal opportunity to develop and sharpen oral and written skills (Jones, 2013).  Nonetheless, a disadvantage of using mental calculation can be the difficulty of identifying clear concepts, having different terms that relate to the same concepts can be confusing for learners and lead to misunderstanding (Ruiz & Alejandra, 2019).  
Lower ability groups are encouraged to use visual aids such as Numicon which is a resource typically used in Key Stage 1.  In one’s own school setting Numicon is used within Key Stage 2 in an effective way with lower ability pupils.  It has multi-sensory advantages, children can hold and explore the pieces, developing a visual concept of the number each piece represents and relating the pieces to each other.  Numicon can help with pattern, ordering, calculating and counting (The School Run, 2020).  However, if the learner is not sufficiently familiar with the resource it can lead to an inability to use it effectively.  Therefore, allowing the learner time to play with the resource is advisable to gain enough familiarity to progress onto working out calculations (Back, 2013).  
Formative testing is an initiative schools use to track pupils progress, measured against expected levels of attainment.  This assessment for learning acts as a curriculum planning tool and informs parents/carers of their child’s progress without any data being collected nationally.  In addition to this, National Numeracy and Reasoning tests are administered annually.  The data of which is collected and reported nationally to provide transparent indicators of progress and development (Welsh government, 2013).  Notwithstanding, it is a commonly held belief that there is too much of a prevalence of testing in schools and that it can be detrimental to the mental health of children and can be a cause of stress in teachers (Enser, 2013).
The School curriculum policy in one’s own school states that part of their main purpose is to: help learners become independent thinkers and responsible learners, motivate pupils to think and react well to challenge, and to gain knowledge, understanding and skills (Gors Community School, 2019).  Through incorporating mathematics and numeracy into other subjects this can be achieved.  In Geography data such as temperature recordings taken at locations around the school can be collated and used to create graphs.  These graphs can be produced online using HWB and this in turn incorporates an ICT element.  Literacy, History and Numeracy have been interlinked by constructing timelines based on class topic work such as the poem entitled “The Highwayman”.  In addition to this Science is a highly appropriate subject to relate to Numeracy and Mathematics as demonstrated recently in one’s own year group, where an investigation was undertaken to gather data on heart rates after exercise.  The data collected was organised in a table format and then plotted on a line graph.  
In conclusion recent decades have seen significant changes in the way we perceive how Numeracy should be taught, leading us towards providing future generations with the confidence and skills to use numeracy in solving real world problems.  However, although this is achievable, these methods are not yet utilised enough, meaning that society has not yet fully reached this point.   In the late 1990’s the National Numeracy Project paved the way for great change, redefining the way our learners are taught.  The Literacy and Numeracy Framework in conjunction with welsh government guidance has gone on to promote an education system that advocates a cross curricular method of learning which broadens and enhances children’s skills in a way that is holistic, encompassing the entire learning experience.  In this modern system we have learners that are encouraged to be active participants in their own learning and teachers’ views are no longer seen as the most important input in the learning journey.  This is further compounded by the encouragement of pupils in planning for learning and undertaking self and peer assessment of work.
The national numeracy programme has led to schools reviewing the way they teach Numeracy and has resulted in new initiatives being introduced, revolutionising the way children are taught.  Mathematics and Numeracy can now be embedded seamlessly throughout the curriculum to equip learners with numeracy skills for life and prepare them for future needs such as budgeting and understanding mortgages.  The emphasis is now placed on the learning journey as much as the outcome with the actual structure of the lesson incorporating whole class learning and reflection time with ability grouping and differentiation of learning that creates a more inclusive learning environment.  However, the national assessment element is a highly contentious issue with opinion divided as to whether it places unnecessary stress on teachers and pupils alike.  
Despite these positive changes there are calls for a less complicated and more consistent curriculum structure to be implemented, and this is the principal aim of the new curriculum launching in 2022.  The new curriculum promises a more consistent approach to learning where schools can design their own curriculum structure.  Emphasis will be placed on learner’s progression and teachers will be encouraged to collaborate, combining planning and teaching within an integrated structure that can build connections across all learning (Welsh government, 2020).
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