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Why is good numeracy important?

What exactly is the impact on society of poor numeracy?

By Nicola Parsons: 11th February 2023 
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(National Numeracy: Getting on with numbers, 2020)

Good numeracy is an important life-skill set for every individual to acquire.  Multiple studies show that there is a strong correlation between low numeracy skills and poorer life outcomes, which in turn, feed into negatively impacting community, national and worldwide prosperity and well-being…

How do we know?  Read on for just a taste of the evidence available…

· The Impact of Poor Numeracy Skills on Adults Report (2013) undertaken by The National Research and Development Centre for Adult Literacy and Numeracy, states that the UK National Audit Office statistics, clearly detail a strong relationship between poor numeracy skills and negative life outcomes.  Declaring that individuals with low numeracy, earn less, have higher unemployment, poorer physical and mental health and are less socially engaged than those individuals with higher numeracy skills.  The report goes on to detail that the UK Government states, adults require a minimum of Entry Level III (primary school age 9-11 equivalency), defined as fair numeracy skills, in order to function in society.  However, at this level, adults are still likely to experience difficulties with labels, paying bills, household budgeting, understanding transport timetables and assisting with children’s homework, therefore numeracy skills above this level are desirable.  The report showed that one out of every four (24%) of all adults in England has numeracy skills below Entry Level III, with this trend having worsened since 2003. The report states that adults with low numeracy have even poorer outcomes in times when their country’s economy contracts.  Whilst Basic Skills Agency Assessments undertaken, show that over 65% of the prison population have numeracy difficulties and 25% of juveniles in custody have a numeracy age of below 7 years old. 
· The Programme for International Assessment of Adult Competencies (2011) data, shows that between 63 to 68% of adults in England and Northern Ireland cannot calculate the change owed to them, whilst shopping.
· The Skills for Life Survey (2011) reports that in the working age population of the UK,  49% have numeracy skills at Entry Level III or below.   
· The Financial Times (2020) reports that in 2016, the UK scored joint bottom with Albania for adult financial literacy, in the league table of the Organisation for Economic Co-operation and Development (OECD) nations and was the sole country whose 16-24 year olds’ numeracy skills scored lower than that of the over 55s.  
· The National Numeracy Charity (2018) proclaims good numeracy is required in all areas of our lives and is essential for guarding against unemployment, low wages and ill-health. Saying we require numeracy in all aspects of our lives: shopping; DIY; travelling; budgeting; parenting; and being an informed citizen who can make rationalised sense of economic situations and statistics. 
· Well-Being of Future Generations (Wales) Act 2015 has in the descriptor of its Prosperous Wales Goal, that the population of Wales requires to be well-educated.
· Wicked Problems in School Mathematics (2018) discusses the socio-political need for individuals to have effective numeracy life-skills in order to be able to influence and address the world’s wicked problems such as global warming, sustainability, and equality, in order for the world’s citizens to critically and morally challenge biased numerical information and statistics presented to them through authoritative means, news and social media.
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Check out these websites?


Bad at maths? The cost of Britain’s poor numeracy skills is no laughing matter (cityam.com)

Why is Numeracy Important? - The Effects of Poor Numeracy (nationalnumeracy.org.uk)
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So wouldn’t you agree, good numeracy life-skills are imperative for the well-being and prosperity of individuals and to positively impact our communities, nations and ultimately the world?

Politicians are responsible for the educational policies which drive our numeracy standards, so WHAT are they doing about it?  Read my next blog to find out more! 
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What can schools do to encourage numeracy?

By Nicola Parsons: 12th February 2023
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Remember this?
 
People over a certain age can identify maths lessons with abstract topics, taught to them in an oppressive, restrictive, rote way.  These often negative experiences, they then, anecdotally, pass down through the generations, perpetuating the negativity regarding mathematics, normalising it and making it socially acceptable.

(ECIS, 2022), (Mathematics Teacher Training, 2023), (O’Keeffe and Paige, 2019), (Prodigy, 2022), (The School Run, 2023).

The turning point for change…

The Cockroft Report (1982) recommended maths students should develop numeracy skills…
· which they could use effectively in their adult life, employment, training and further/higher education
· they were able to use cross curricula
· they enjoyed and appreciated
· that promoted problem-solving, creative thinking, decision making, experimenting, interpretation and reasoning of data
· they were able to work through at a level/speed appropriate to them.
It also recommended…
teachers should expect students…
· not to learn things by rote without understanding them
· not to experience repeated errors
· to understand that maths requires practice
schools should…
· involve and inform parents/carers of their maths methodologies
· have specially equipped secondary classrooms
· increase the expertise and training of their maths teachers
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Since Cockroft, politicians in Wales have implemented numerous policies to drive up numeracy standards, 
[image: ]· Words Talk - Numbers Count (2005)
· Education for Sustainable Development and Global Citizenship (2008)
· National Numeracy Programme (2012)
· National Literacy and Numeracy Framework (2013)
· National Literacy and Numeracy Programme - a strategic action plan (2016)








(i-Stock, 2023)


But how about now?

Education policy in Wales now follows the recommendations of:
1) Successful Futures - Donaldson (2015).  
Which introduced:

i) The Four Purposes of the Curriculum:
To create… 

· “Ambitious, capable learners ready to learn throughout their lives
· Enterprising, creative contributors ready to play a full part in life and work
· Ethical, informed citizens ready to be citizens of Wales and the world
· Healthy, confident individuals ready to lead fulfilling lives as valued members of society.”
(Welsh Government, 2022)

ii) The Twelve Good Teaching and Learning Principles:
Noteworthy for numeracy are…

“No. 4  To use a blend of teaching approaches that promote problem-solving, creative and critical thinking.
No. 6      To create authentic contexts for learning.
No. 9   To reinforce cross-curricula responsibilities, including literacy, numeracy and digital competence and give opportunities to practise them.
 No. 12  To encourage collaborative learning”.
(Welsh Government, 2022)

iii) Assessment to follow the formative model where possible.

2) The New Curriculum for Wales (2022)

Six Areas of Learning:
under the Maths & Numeracy Area are…

“The Four Statements of What Matters - 
   Descriptions of Learning Outcomes:
1- The number system is used to represent and compare relationships between numbers and quantities
2- Algebra uses symbol sentences to express the structure of mathematical relationships
3- Geometry focuses on relationships involving shape, space and position, and measurement focuses on quantifying phenomena in the physical world
4- Statistics represent data, probability models chance, and both support informed inferences and decisions.

The Five Principles of Proficiency:
1- Conceptual understanding
2- Communication using symbols
3- Fluency
4- Logical reasoning
5- Strategic competence”
(Welsh Government, 2022)

Have a look at this website for more information:
Literacy and Numeracy Framework - Hwb (gov.wales)

In summary, The Successful Futures and New Curriculum for Wales aims to overhaul the curriculum and how assessment is undertaken. It gives priorities regarding the achievement it wishes for all learners via its Four Purposes.  It re-structures the curriculum into six learning areas and wider life skills.  With its progressions steps and achievement outcomes it recognises that learning is a continuous journey, it has dispensed with the curriculum being rigidly separated into phases and key stages.  It simplifies assessment to be ongoing formulative style where possible, with learners taking greater responsibility for their own learning and assessment.  The Numeracy Framework now encompasses these changes.
(Welsh Government, 2022)

Today’s teaching theories…

Today’s educators use critical pedagogies based on the empowerment of the learner rather than oppression (Aubrey and Riley, 2022).  Using critical numeracy, develops learners who are able to make independent, rationalised decisions, regarding issues which have a numerical data content (Goos et al, 2020).
To facilitate critical pedagogy, teaching theories such as behaviourism are supplemented with liberationism, social constructivism and connectivism. 
Freire’s liberationism promotes child-led and child-centred learning, where the teacher acts as a guide with children having control of their learning, requiring children to think creatively. Liberationism caters to many different learning styles (Aubrey and Riley, 2022).
Vygotsky and Dewey’s social constructivism promotes collaboration, group work of mixed age and ability, where the teacher is the facilitator (Bates, 2019).
Siemens’ new concept of connectivism is still developing. Learners take control of their own learning via connecting through modern technology, using online forums and digital learning platforms, independently and as group members.  It has become more widely used since the covid pandemic (Manchester University, 2023).  

So, with all of these new policies, theories and strategies put in place since Cockroft in 1982, the numeracy teaching of today, should bear very little resemblance to that of yesteryear, wouldn’t you agree?
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2

The Curriculum & Numeracy 
Framework Mapping:

Within “The Maths and Numeracy Learning Area” (Six Areas of Learning): 
“Four Statements of What Matters: 
1 The number system is used to represent and compare relationships between numbers and quantities”.
“The Five Principles of Proficiency:
6- Conceptual understanding
7- Communication using symbols
8- Fluency
9- Logical reasoning
10- Strategic competence”
“Descriptions of Learning: 
· I have experienced and explored numbers, including cardinal, ordinal and nominal numbers, in number-rich indoor and outdoor environments.
· I can notice, recognise and write numbers in a range of media, through a multisensory approach, from 0 to 10.
· I can use mathematical language to describe quantities, and to make estimates and comparisons such as ‘more than’, ‘less than’ and ‘equal to.
· I have experienced the counting sequence of numbers in different ways, reciting forwards and backwards, and starting at different points.
· I can use my experience of the counting sequence of numbers and one-to-one correspondence to count reliably.  I can count objects that I can touch, and ones that I cannot”.
(Welsh Government, 2022)
Feeding into developing learner’s skills to meet the Four Purposes of the New Curriculum 
(Welsh Government, 2015) 


Building Brick Number Mats
The mats link to…




Learners:

Primarily Foundation Stage via 
· Individual working
· 1:1 with the child’s LSA/TA
· Mixed age/ability small group work
(LifeoverCs.com, 2019).
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Cross-Curriculum: 

Can be used in different interior or exterior environments. Bricks can be swopped for other materials including natural items (Goos et al, 2020), (Welsh Government, 2022).
Creative Thinking:

Assist in developing the creative skill of construction of meaning in the world (Pearson.com, 2019).



	




(Weareteachers.com,2020)
Learning Theories:


· Behaviourism:  Positive reinforcement
· Social Constructivism: More knowledgeable other. Educational professional is facilitator.
· Liberationism: Child has control of the activity. Educational professional is guide.  Activity facilitates kinaesthetic learning styles.
(Aubrey and Riley, 2022)

Assessment:
Can be used as a tool for observational opportunities for educational professionals to use in formative assessments and narrative reports on numeracy progress as part of Assessment for Learning (Welsh Government, 2022).
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Element Four
Please find a link to the video of the demonstration of the numeracy resource here:

Nicola Parsons 2115499 Numbers Count ECIE5002  Numeracy Resource Video.mp4


Element Five – Evaluation of Resource

This essay will evaluate the resource by firstly, analysing its effectiveness in meeting current relevant numeracy educational policy and theory particularly critical pedagogy and critical numeracy theory.  Secondly it will evaluate the resource’s effectiveness in its classroom application.  The essay will then move onto discus academic research regarding the type of numeracy resource it is.  Finally it will give a conclusion regarding the resource’s role in assisting to reverse the UK’s historic perspective and persistently poor standards regarding numeracy achievement (OECD, 2019).

The Brick Number Mats are a numeracy resource, which supports development of the learner’s skills to achieve all progression step one criteria for the element, ‘The Number System’ and two of the progression step one criterion for the element ‘Calculation’ under one of the new Curriculum for Wales’ numeracy framework’s ‘Four Statements of What Matters’, namely the statement/strand, ‘Understanding the number system helps us to represent and compare relationships between numbers and quantities’ (Welsh Government, 2022). It does this via developing the learner’s skills to recognise the physical representation and its associated pairing of its number symbol.  The resource is limited to element one criteria as it is a resource that does not go beyond the number 10, although its methodology could be extended to go past the number 10, to achieve criterion under the progression step two of the numeracy framework.  The resource is restricted in its capacity to enhance creative thinking as it does not promote child led independent thinking to instigate the methodology used to solve the task set.  However, it is useful for child led trial and error, risk-taking, problem solving thinking, with an educational professional acting as a guide, for the child to arrive at a correct outcome for the task set.  

The Welsh Governments’ Numeracy Frameworks’ Five Principles of Progression (2022), The Australian Mathematic Curriculum’s Three Descriptor’s of Numeracy (2012) and the Senri International School Foundation’s Four Dimensions in Numeracy (2008) all have similarities in that they all concentrate on the development of knowledge and understanding and forming the disposition and confidence to use numeracy in all aspects of the individual’s life.  The resource’s use enables the learner to work towards all of the Welsh Government’s Five Principles of Progression by developing their knowledge and understanding of the numerical concept, confidence in using counting and number symbols and their disposition to use counting cross curricula. Corresponding counting and the recognition of its number symbol is a fundamental life-skill to develop. 

The New Curriculum for Wales (2022) states that numeracy skills will be used across all of its six areas of learning, to develop learners that are able to meet the four main aims of the new curriculum, that is, to be ambitious and capable, enterprising and creative, ethical and informed and healthy and confident individuals.  The Brick Number Mats are able to be used in all six areas of learning where ever counting is needed in a topic, particularly useful is the ability to replace the blocks with other materials relevant to the topic being studied.

Numeracy assessment under the New Curriculum for Wales (2022) is undertaken as formative assessment and has a mandatory annual online personal assessment, undertaken at the teacher’s discretion.  It is used to inform the teacher and learner regarding the numeracy skills they are achieving well and the numeracy skills they should now look at further developing (Welsh Government, 2022).  However, formative assessment is ongoing and continuous in the classroom setting and the Number Mats are a useful tool for the teacher to undertake this.  They are not able to be used by the learner for self-assessment other than for them to develop a sense of competency as they become more adapt at them.  This feeds into the New Curriculum’s ethos of moving away from the summative assessment route with its associated drawbacks of labelling learners and compelling teachers to teach for assessment and not the individual’s personal continuum of learning (Education4Equity, 2023). 

Turning to how well the Number Mats work with current theory. Critical pedagogy is relevant to today’s numeracy teaching as it underpins Freire’s empowerment of the learner (Aubrey and Riley, 2022) which in turn facilitates the development in learners, of creative thinking, problem-solving skills, confidence and the disposition to use numeracy across the curriculum and in their lives (O’Keeffe and Paige, 2019). It also promotes child-led and child-centred learning, which is an aim of the New Curriculum for Wales (2022) and its refreshed Numeracy Framework.  This is opposed to the more restrictive oppression that more traditional pedagogies such as behaviourism can evoke in learners, which can hinder the development of creative thinking, problem solving and subsequently the confidence and disposition to see the world through a numeracy mind-set (Williams, 2008).  The Number Mats do not directly link with critical pedagogy teaching methods but they do provide a task for a child-led activity under appropriate guidance, which gives opportunities for trial and error and problem solving which is affiliated to social constructivism learning theory (Bates, 2019).  Critical pedagogy also promotes the development of confident learners who are not afraid to confront authority in order to promote morality and social justice using their skills to critically analyse statistical data presented to them (O’Keeffe and Paige, 2019).  This works with the Welsh Government aims within the Successful Futures Review (2015) and the Well-Being of Future Generations Act (2015).  Whilst the Number Mats do not directly link with this ethos they do develop the fundamental skills of counting and the number system which are part of a foundation to using numeracy to critically analyse statistical data.

Moving on to discuss some of the strengths and weaknesses of the Number Mats in their classroom application.  The resource is designed to be worked on individually, or 1:1 with support, particularly for learners with ALN such as dyscalculia or dyslexia (Davis Facilitators, 2011), they can also be used in multi-age/ability small group work.  However for some learners with neuro-diverse conditions such as foetal alcohol syndrome, which can prevent them from being able to develop the spatial awareness to apply the concept of one to one numerical correspondence, the mats may not work (Crocker, Riley and Mattson, 2015).  For learners with visual difficulties they would require to be adapted to provide appropriate alternative sensory information to the learner.  Financially there is no prohibitive expense as they can be made with photo-copying and laminating resources however there is a disadvantage in that they need to be included in lesson planning resources so that they are readily available, particularly cross curricula. 
Durham University’s research paper on developing the use of visual representations in mathematics teaching (2019) states that there is numerous research available to underpin the positive value of the use of visual representations in teaching numerical concepts, this shows a strength for the use of the Number Mats.  It also states that a weakness with visual representation is that it is dangerous to assume that the learner will see the visual representation in the manner desired, therefore it is important that the teacher acts as a guide to ensure against misrepresentation.  The use of Number Mats as visual representation also meets the New Curriculum for Wales (2022) aim to make all numeracy teaching relevant to real-life situations, as children will have experienced building blocks and any other everyday objects used with them as part of their life experiences.
To conclude, this essay will now discuss how well the Number Mats assist in reversing the historic UK numeracy pedagogies and the UK’s persistently low numeracy standards (Özer, 2020).  As previously discussed and evidenced The Number Mats meet many of the New Curriculum for Wales (2022) and its refreshed Numeracy Framework’s objectives and aims, as well as current critical pedagogy and numeracy’s aims which are all designed to improve the UK’s numeracy standards. However, it is important that numeracy teachers embrace these new strategies willingly and effectively to support the changes necessary to reverse the UK’s currently continuing and historically poor numeracy standards.  So perhaps the next step would be for Welsh Government to undertake a review of the effectiveness of training in, mentoring of, monitoring of and enforcement of these new strategies.
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Element Six – Reflective Essay

This essay will reflect on two of the personal experiences I felt whilst undertaking my process of learning in the module ECIE5002 Numbers Count.  It will also critically evaluate two elements of my own attitude towards numeracy.  This will be undertaken using appropriate theory.  Finally it will consider how my reflections on these will influence future modification to my behaviours.
The first personal experience I am going to reflect on is the initial anxiety I felt during the earliest phase of the module.  This was due to my worries regarding my lack of experience within the school environment and my lack of knowledge of the numeracy framework.  MIND states that the new challenges which higher education students face can have an impact on their mental health (2018).  The article suggests accessing available academic and peer support, using breathing, grounding and mindfulness strategies whilst ensuring you look after your physical health.  I agree that following accessing support from peers my anxiety improved slightly.  I concluded that I also needed to put in place, some of the suggested techniques to manage anxiety, as part of my daily routine. 

My second personal experience to discuss is, regarding my feeling of being overwhelmed by my lack of knowledge regarding the complexities of the interwoven relationships of the relevant historic and current pedagogies, policies, theories and their application regarding numeracy teaching in schools.  I felt I needed to understand these well in order to undertake the assignment.  I decided the only way to manage my feeling of being overwhelmed was to work hard at gaining the knowledge and understanding required.  To facilitate this, I followed some of the strategies found at Indeed (2023) such as: I created a to do list; I built a schedule to follow; I talked to fellow students; I tried to be honest with myself about the workload required to achieve my goal; and I built into my schedule some opportunities for a healthy work-life balance.  However, even with all of this in place, with this particular module, I found the work schedule heavy and challenging.  I accepted that this was due in part to the low knowledge base I had commenced the module with and the subsequent greater distance I needed to travel on my personal learning journey, whilst undertaking the module.

Moving on, to critically evaluate two elements of my own attitude towards numeracy, realised whilst undertaking this module.  Firstly, I realised that I had historically placed great value on the mathematics O’ level teaching I had received in the 1970s, which had been delivered to me via rote learning using behavioural learning theory (Bates, 2019).  The teaching had drilled me to become very practiced and successful in the process of answering topic questions which appeared exactly as they would in my O’ level examination paper.  I had always valued this teaching, as it enabled me to gain a B grade result.  Whilst undertaking the learning in this module, I realised that I did not have the conceptual understanding of the methodology of the topics I had learnt in my mathematics O’ level syllabus, in order to be able to apply them to my personal real-life situations (O’Keeffe and Paige, 2019) and that the vast majority of my learning during this period I had now totally forgotten.  One of the recognised disadvantages of rote learning in numeracy is its poor ability to achieve conceptual meaningful understanding of the more involved concepts and topics, which require learner’s understanding at a deeper level, and how this then subsequently negatively impacts the ability of the individual to apply the concept knowledge of the topic to real life situations.  However, one of the recognised strengths of rote learning is that it has a valued place in numeracy for memorising more basic concepts such as times tables (better help, 2022).  This realisation has caused me to re-evaluate my thinking regarding the method of teaching I received for my mathematics’ O’ level syllabus and has helped me to understand why I failed to cope with the pace and ability expected in my mathematics’ A’ level classes, which were delivered by a different teacher, with a different pedagogy, who expected his students to already have a conceptual understanding of the O’ level mathematics’ topics, to use as a basis, to launch his A’ level topic teaching from.  For over forty years I have believed I simply did not possess the intellect for A’ level mathematics, when actually, I did not posses the foundation of conceptual understanding required for it, due to the pedagogy delivered by my O’ level teacher.

Secondly, I have realised whilst undertaking this module that I do not have the disposition or confidence to use problem-solving in real-life situations where numeracy is a factor.  That I only use simple numeracy such as percentages and basic mathematics where I am sure it is the correct procedure to use with the given situation.   I feel my learning in this module has helped me to understand just how important child-led and experiential learning is in numeracy, in order for students to develop the creative thinking, trial and error, problem-solving, confidence and disposition to develop the life-skills to apply numeracy to situations that they encounter in life.  This realisation has underpinned to me just how crucial learning theories which facilitate the development of these life skills are, such as social constructivism and liberationism (Aubrey and Riley, 2022) as well as the revised education policies of the new Curriculum for Wales (2022) and the refreshed Numeracy Framework (2022).

To conclude, in future I will attempt to manage any anxiety regarding my initial level of understanding on new topics by seeking peer support and using suggested anxiety management strategies such as breathing, grounding and mindfulness exercises (MIND, 2018).  I will also try to manage any feelings of being overwhelmed by the amount of work required to gain sufficient knowledge and understanding to attempt the module assignment via early strategic planning of to do lists, and scheduling (Indeed, 2023).   Regarding my attitude towards numeracy, I will no longer hold the pedagogy used by my mathematics’ O’ level teacher in quite such high regard but will be aware of its disadvantages which negatively impacted my mathematics A’ level study as well as negatively impacting my ability to apply mathematics’ topic concepts to the real life situations I experience (O’Keeffe and Paige, 2019).    However, two significant points I will take away from this reflection are: one, how important the empowerment of students within their own learning is, for the development of their life skills necessary for numeracy to be applied positively in their lives. Following on from this, that it necessitates theorists such as Freire and Vygotsky to be included in your pedagogy, alongside behaviourist theorists such as Skinner (Aubrey and Riley, 2022), (Shellman, 2014); and two, that in the final stages of my learning journey in this module I feel empowered and confident in the understanding and knowledge I have gained regarding numeracy (Maclellan, 2012).
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