The Importance of Numeracy
To achieve and survive successfully in society today it is very important to achieve good grades in what are considered the core subjects of Mathematics, English and Sciences. Literacy deals with speaking and listening, communication, reading and writing. Numeracy deals with numbers, interpreting and handling data and problem solving. Numeracy skills are essential for everyday life. We use numeracy skills, for example, to work out finances, household budgets, banking, bills and checking change when shopping. A simple task such as following a recipe to cook a meal or splitting a restaurant bill between friends requires numeracy skills. Maths as a school subject has always been a love or hate affair for students 
No other school subject pushes emotional buttons the way maths does. It usually falls at the bottom of a list of subjects that people like or in which they feel interested or successful (Willis, 2010, p.1).
There is a general belief that people are either good at maths or bad at maths and that there is little one can do to change that ability.
One of the most damaging mathematics myths propagated in classrooms and homes is that maths is a gift, that some people are naturally good at maths and some are not. (Boaler, 2015, p.22).  
This negativity surrounding maths skills could be to do with the tasks being too difficult, boring or deemed as irrelevant by pupils. Many of the topics taught at Key Stage 3 and 4 are claimed to be ‘pointless’ by a large majority of the pupils. It could also be a fear of getting it wrong that causes pupils to be negative as there is usually only one correct answer. Many students dispute the necessity of many of the topics they are currently taught in maths lessons such as SURDS, Trigonometry, Circle Theorem and Pythagoras. Their general attitude is to question why they are being taught topics they will never need in everyday life. The negativity surrounding maths skills could also be to do with mindset and it is suggested that by assuming a positive, growth mindset maths ability and improved numeracy skills can be achieved. Carol Dweck, famous for her theories on the psychology of mindset stated 
students’ mindsets—how they perceive their abilities—played a key role in their motivation and achievement, and we found that if we changed students’ mindsets, we could boost their achievement. (Dweck, 2015).
It is recognised that poor numeracy skills need to be improved and that this area of improvement needs to start in the classroom “It's increasingly clear that building an education system that provides students with a strong foundation in math is important for both individuals and society” (Willis, 2010, p.1).
There is evidence to show that people with poor numeracy skills tend to have lower paid jobs and lower standards of living
People with poor numeracy tended to leave full-time education at the earliest opportunity and usually without qualifications, followed by patchy employment with periods of casual work and unemployment. Most of their jobs were low skilled and poorly paid and offered few chances of training or promotion (Parsons and Bynner, 2005, p.4).
It is also believed that people with poor numeracy skills suffer more from ill health 
Low numeracy distorts perceptions of risks and benefits of screening, reduces medication compliance, impedes access to treatments, impairs risk communication (limiting prevention efforts among the most vulnerable) (Reyna et al., 2009).
As well as employment and health poor numeracy skills can also affect other areas of a person’s life such as their living conditions, lifestyle, family relationships and an increased chance of suffering from depression 
They are associated with disadvantaged home circumstances and in certain respects an impoverished lifestyle, often reflected in higher than average levels of depression (Bynner and Parsons, 1997. P.22).
It has also been noted that “Poor numeracy, more than poor literacy was associated with lower self-esteem, particularly among women” (Parsons and Bynner, 2005, p.30).
The Setting will be referred to as School A and is an English medium Secondary school in South Wales with the focus being Key Stage 3 pupils. The LNF (National Literacy and Numeracy Framework) was introduced into schools in September 2013 to target pupils’ poor literacy and numeracy skills. It aims to help teachers plan lessons and activities that embed literacy and numeracy in all areas of the school curriculum
The Welsh Government has made raising standards of literacy and numeracy in schools a priority and from September 2013, the National Literacy and Numeracy Framework (LNF) became a statutory curriculum requirement. Children aged 7-14 now have annual reading and numeracy tests. (Celc.arts.wales, 2020).
At the start of Key Stage 3 pupils progress from Primary to Secondary Education and according to the LNF are expected to have attained a whole series of numeracy skills which will help pupils progress to sitting GCSE exams at the end of Key Stage 4. There are 4 Strands to the Numeracy section of the LNF which are a breakdown of the skills that should be acquired by pupils each school year. The first Strand of the LNF is Developing Numerical Reasoning and this is where pupils can test their knowledge, put into practice what they have previously learned and check that their results are reliable and reasonable. Activating prior knowledge (APK) normally forms the first part of each lesson which gives pupils the time they need to recognise what they already know and apply that knowledge to new or extended learning. Vygotsky’s theory of learning through play is obvious during this stage, particularly in the Foundation Phase, but at all levels of learning experimentation is key to this Strand. One point in this strand for Year 7 skills is to “choose an appropriate mental or written strategy and know when it is appropriate to use a calculator” (Gov.wales, 2012). There is evidence to suggest that the use of calculators affects the development of mental maths skills “children are growing up with poor maths skills after becoming over-reliant on calculators, ministers were warned today” (Paton, 2020). However, there is also evidence to suggest that the calculator can be a highly effective tool in maths lesson capable of generating interest in the subject for students “Teachers had high hopes that calculators would be used in enhancing and extending the learning of mathematics.” (Carroll, 2015). The Cockcroft Report 1982 stated “research evidence as is at present available suggests that there may be advantages which more than compensate for any possible disadvantages”. It seems that the development of mental maths skills is affected more by the content of the lessons provided by the teacher more than the use of a calculator in those lessons. In critical pedagogy this Strand would be referred to as the Knowledge and Understanding stage.
The second LNF strand Using Number Skills is about pupils investigating the relationship between numbers. It includes money calculations, working out percentages, making estimations and applying that knowledge across the curriculum. For example, money calculations could be used in costing a recipe in Food Technology lessons, and percentages could be used in a Chemistry lesson. One point in this strand states that in primary education from years 2 to 5 pupils learn times tables so that by year 6 the pupils can “use a range of mental strategies to recall multiplication tables up to 10 x 10 and use to solve division problems” (Gov.wales, 2012). However, times tables used to be taught by rote learning and by chanting them to a steady rhyme or tune but they are not taught that way anymore as it was argued that students did not understand what they were learning. However, any adult that was taught their times tables by the rote method in school has instant recall “most people over 50 will have instant recall of their times tables.”(Sumner, 2016). These days pupils are taught number patterns, for example, 2, 4, 6, 8... but this is not the same as learning the 2 times table. Peter Sumner, a headteacher states “Having the times tables ingrained on the brain is a huge benefit in mathematical problem solving, allowing you to go forth and multiply” (Sumner, 2016). Learning times tables by rote can be compared to Jerome Bruner’s theory where multiplication is learned first by counting, the concrete stage, then by working them out, the pictorial stage and finally by instant recall of each fact, the abstract stage. There is a whole generation of young people who are unable to recall their times tables and it has had a detrimental effect on their ability to perform quick mental maths calculations. It seems that there is still a case for times tables to be taught in a rote method as this allows pupils to acquire background knowledge available for instant recall for use on other mathematical problems and numeracy tasks
By supporting children in your class to commit their multiplication facts to long-term memory, you are freeing up the space in their working memory to solve more complex problems. (Newingtongreen.co.uk, 2017).
Interestingly, England is trialling times tables tests in some primary schools and “The test, which ministers hope will improve pupils’ numeracy, will become mandatory in 2020 for all year 4 students” (Weale, 2018). This would suggest the importance of pupils learning their times tables and having instant recall of them. In critical pedagogy this Strand would be known as the Investigating Patterns stage as times tables are patterns, along with tarsia worksheets and tasks.
The third LNF Strand is Using Measuring Skills and this strand can be found in all areas of the curriculum. This strand involves all measure of units like time, length, weight, height, temperature and mass. Time and length can be easily applied to a PE lesson. Mass, temperature and time are regularly used in Science lessons. This strand allows pupils to become familiar and practised in using all manner of measuring equipment, for example, stopwatches, rulers, protractors, thermometers, measuring cylinders, weighing scales and measuring tapes. Computer programmes such as MyMaths and Sumdog are often used to generate student interest in the tasks set and these 2 maths tools are fun and interactive so appeal to Key Stage 3 pupils. In critical pedagogy this strand would be known as Communication in Maths.
The final LNF Strand is Using Data Skills and again this strand can be seen and used in all areas of the curriculum. Surveys and questionnaires are often created in ICT lessons. Graphs are drawn in Maths lessons but are often used in Science and Geography lessons too. Pupils often interpret graphs and timelines in History. Reading timetables is a skill taught to ASC pupils at School A during travel training sessions. In critical pedagogy this strand would be known as Reflection in Maths.
Following the statutory introduction of the LNF Numeracy is tested yearly in schools up to Year 9 and involves 2 different tests. The Procedural test is grading the pupil’s ability to use numbers, measure, interpret and use data. The Reasoning test is problem-solving based and tests the pupil’s application of skills and knowledge. The reasoning tests can be more difficult for pupils with Additional Learning Needs (ALN) as there is more literacy required in this test and pupils need to read between the lines and read for meaning. Numeracy skills are also monitored by Pisa tests which are carried out every 3 years. 
PISA is the OECD's Programme for International Student Assessment. PISA measures 15-year-olds’ ability to use their reading, mathematics and science knowledge and skills to meet real-life challenges. (Oecd.org, 2018).
These tests help schools monitor their teaching effectiveness and pupil success. The results can help Governments and Education Authorities identify key areas of need and develop strategies to target these areas. Wales introduced the statutory LNF to target literacy and numeracy following “concern generated by the Welsh results under the Programme for International Student Assessment (PISA) 2009.” (Research Service National Assembly for Wales, 2013, p.5).
The Programme for International Student Assessment (or Pisa) is set by the Organisation for Economic Cooperation and Development (OECD) and allows us to compare the basic skills of teenagers in places right across the world. (Lewis, 2020).
PISA is a global programme which compares the literacy and numeracy scores of pupils of the same age. This gives countries an opportunity to look at other countries results and compare their teaching methods. It is also possible for teaching staff to travel abroad to visit other schools and countries to see how they teach and share best practice. The EU has funded this type of training for school staff and it is an important part of Professional Development for staff in education
With Erasmus+, training opportunities are available to staff working in education, both in teaching and non-teaching capacities. Training periods abroad can consist of job shadowing, observation periods or specific training courses abroad. (Erasmus+ - European Commission, 2020).
Travelling to visit schools abroad is also an opportunity to experience cultural differences and discover what effect, if any, these have on a country’s teaching of literacy and numeracy. Despite the introduction of the statutory LNF, annual statutory tests and ongoing subject assessments Wales still scores the lowest out of the 4 countries of the United Kingdom.
Wales’s scores in PISA 2015 were lower than each of the other three UK nations, as well as the OECD average, for each of the three domains (In Brief Senedd Research National Assembly for Wales, 2017).
One difference between the teaching in other parts of the UK and Wales is the compulsory Welsh language lessons all Welsh pupils have. This could be a reason why Welsh literacy and numeracy results trail behind England, Scotland and Ireland as pupils have 5 lessons a fortnight dedicated to learning the Welsh language. It is possible that those 5 lessons a fortnight are spent on teaching literacy and numeracy in the rest of the UK and this may be disadvantaging Welsh pupils. Whilst it is very important for Wales to retain its national language and culture, it is also very important that Welsh pupils are as competent with their literacy and numeracy skills as the rest of the pupils in the UK. Understandably preservation of the Welsh language is an objective for the Welsh Assembly as it is one of their main policies “ambitious target of a million Welsh speakers by 2050.” ((Welsh Government, 2019). However, possibly the Welsh Assembly should reconsider compulsory Welsh lessons at Key Stage 4 and give the pupils the option to continue with Welsh as a subject should they choose. This option would give the pupils more lessons free on their timetable to devote to numeracy and literacy which would make them more competitive in this area of identified need.
The Cockcroft Report of 1982 identified that many adults were failing in maths and numeracy skills “the hesitant grasp many adults have of even quite simple mathematical skills” (p.iii). The Report identified areas of maths that were necessary for everyday adult life and employment and recommended that these should be taught thoroughly in schools 
include among the mathematical needs of adult life the ability to read numbers and to count, to tell the time, to pay for purchases and to give change, to weigh and measure, to understand straightforward timetables and simple graphs and charts, and to carry out any necessary calculations associated with these (Education, 1982 p.10).
The Report also commented that the negative feelings about maths often came from not being able to do it “inability to do mathematics and not liking it seemed to go together” (Education, 1982 p.60). Others were negatively influenced by parents who were unable to do maths “'don't worry, dear, I could never understand mathematics at school either'” (Education, 1982 p.62). The Report acknowledges that maths is a hard subject both to learn and to teach and requires “requires hard work and much practice” (Education, 1982 p.68). The fact that maths is found in all areas of the curriculum is also noted in the Report “Very many curricular areas give rise to mathematics” (Education, 1982 p.95). Recommendations from the Report include the fact that “mathematics should be presented as a subject both to use and to enjoy” (Education, 1982 p.67). Comparing the Cockcroft Report recommendations to the LNF there are many similarities such as the negativity many pupils feel towards maths and numeracy, the opportunities for cross curricular activities and the need to make maths and numeracy lessons fun and enjoyable. The new Curriculum for Wales 2022 is about changing the way lessons are taught so that they are more engaging, diverse and more suited to today’s pupils “Curriculum for Wales 2022 seeks to allow for a broadening of learning, supporting settings and schools to be more flexible in their approaches” (Hwb.gov.wales, 2019). This will allow teachers more freedom in lessons to provide opportunities for pupils to experiment, create and work it out for themselves rather than be instructed every lesson by the teacher.
To conclude, there is still much work to be done in education to improve the maths and numeracy skills of school pupils. There is an historic and continuing dislike of the subject in general and whether that is down to a lack of ability, anxiety about getting the answers wrong, lack of confidence in ability, lack of interest in the topics or poor teaching skills the negativity surrounding maths and numeracy will continue. People in the UK find it socially acceptable to admit to not being able to do maths 
It is culturally acceptable in the UK to be negative about maths, in a way that we don’t talk about other life skills. We hear ‘I can’t do maths’ so often it doesn’t seem a strange thing to say (Attitudes Towards Maths Research & Approach Overview, 2013, p.2).
There needs to be a huge change in attitude towards maths and numeracy and everybody needs to adopt a positive mindset and a ‘can do’ attitude if society is to improve in numeracy skills. With effort, application and a belief that numeracy skills can be improved the UK may just see the improvement that is needed “People must believe that learning is challenging, but possible and worth it”  (Attitudes Towards Maths Research & Approach Overview, 2013, p.5). The LNF is slowly starting to deliver results according to the PISA tests results since 2009 but there is still a long way to go. Possibly the LNF, combined with the new Curriculum for Wales 2022, will deliver the numeracy standards that people in Wales need. Hopefully the new curriculum will enable teachers to deliver maths and numeracy lessons that are interesting, fun and engaging for pupils served up with a dose of positive mindset to help them overcome the negativity and feelings of hatred that the majority of people feel for maths and numeracy,
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