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Numeracy: The Foundation for Everyday Success.
By Zoe Williams

Numeracy, often defined as the ability to work effectively with numbers and mathematical concepts (Cambridge 2025), it is an essential skill in everyday life. It encompasses not only arithmetic but also problem-solving, logical reasoning, and the interpretation of data (Betts & Thai 2022). Educational theorists such as Jean Piaget, Lev Vygotsky, and Howard Gardner have emphasized the importance of numeracy in cognitive development and its role in shaping individuals' ability to navigate daily life. A 2022 study conducted by National Numeracy revealed that “54% of the working age population has the numeracy level expected of a primary school child” (National Numeracy 2022). This essay will examine the importance of good numeracy skills in personal, professional, and societal contexts, drawing on educational theories and drawing links to social and political context.
Jean Piaget’s theory of cognitive development provides a foundation for understanding the importance of numeracy in personal contexts. According to Piaget, children progress through stages of development where they acquire the ability to think logically and solve mathematical problems (Piaget, 1952). Similarly, Howard Gardner’s theory of multiple intelligences underscores the role of logical-mathematical intelligence in professional success (Gardner, 1983). This intelligence is crucial in modern workplaces, where data analysis, statistical reasoning, problem-solving are increasingly valued. For instance, Competence in numeracy is directly linked to employment opportunities and economic well-being. Individuals with strong numerical skills are better equipped to manage personal finances, make informed investment decisions, and navigate complex financial products (National Numeracy 2023). Conversely, poor numeracy can lead to financial mismanagement, increased debt, and susceptibility to fraud. A report by National Numeracy highlights that individuals with low numeracy skills are more likely to be unemployed or earn lower wages, underscoring the economic disadvantage posed by poor numeracy skills. (National Numeracy 2023). Employers consistently rank numeracy as a critical skill for employability, further illustrating its professional importance. Employees with strong numeracy skills are better equipped to interpret complex data and contribute to decision-making processes. For example, Gardner highlights that individuals who excel in logical-mathematical intelligence are more likely to succeed in fields such as engineering, finance, and technology, which are fundamental to economic growth (Gardner 1993).
In addition to employment opportunities and economic well-being, another personal context where numeracy is integral is health literacy. Health literacy is the ability to access, understand, and apply health information to make informed decisions, effectively navigate healthcare systems, and maintain overall well-being. Lev Vygotsky’s concept of the Zone of Proximal Development (ZPD) suggests that learning occurs most effectively when individuals are guided through complex tasks (Vygotsky, 1978). For example, understanding medical dosages, nutritional information, or health risks requires numerical comprehension, which can be developed with appropriate support and education. Studies have shown that individuals with poor numeracy skills are less likely to comprehend health information, leading to poorer health outcomes (Leslie, Et al 2016). For instance, a lack of understanding in calculating medication dosages can result in non-adherence to prescribed treatments, adversely affecting patient health (Psych Hub 2020). Therefore, numeracy not only influences financial decisions but also directly impacts individuals' ability to maintain their health and well-being. Vygotsky’s emphasis on the social context of learning also highlights the collaborative nature of numeracy in the workplace. Tasks such as project budgeting, market analysis, and strategic planning often require team-based approaches, where shared numeracy skills facilitate effective collaboration and innovation.
Not only is numeracy integral to health literacy, but also, the social value of numeracy is deeply rooted in its contribution to informed citizenship. Piaget’s stages of cognitive development (1952) stress the importance of formal operational thinking, where individuals can engage with abstract ideas and complex reasoning. This ability is vital for understanding statistical information, evaluating public policy, and participating in democratic processes. For example, citizens need numeracy skills to critically assess data presented in the media or government reports, ensuring informed decision-making at a societal level. In the realm of politics, numeracy enables citizens to critically evaluate statistical data presented in policy debates, election campaigns, and media reports (Engel & Ridgway 2022). A numerate population is in a better position to scrutinize government budgets, understand tax implications, and engage in informed decision-making during elections. The absence of these skills can lead to the misinterpretation of information, making individuals vulnerable to manipulation through misleading statistics, (Kirkus Reviews 2024), political numeracy is as important as it is overlooked, emphasizing the need for numerical literacy in sustaining a healthy democracy. Additionally, Gardner’s theory of multiple intelligences (1983) highlights how numeracy relates to intelligences, such as linguistic and interpersonal intelligences, which are critical for societal cohesion (Kornhaber, 2020). A population proficient in numeracy can effectively engage with global challenges such as climate change, economic inequality, and technological innovation, contributing to sustainable development. (Kahan, et al. 2012)
Several public initiatives have been established to promote numeracy and enhance mathematical skills among individuals of all ages in the United Kingdom. One prominent example is National Numeracy, an independent charity founded in 2012 that empowers people to feel confident with everyday maths through resources like the National Numeracy Challenge, a free online tool for self-paced learning. Similarly, National Numeracy Day, launched in 2018, is an annual campaign that raises awareness of the importance of numbers in everyday life and encourages skill improvement through various events and resources. Another notable initiative is the Multiply Programme (2022), introduced by the UK government to provide free adult numeracy training, boost confidence with numbers, and enhance career opportunities. This programme funds local authorities to deliver tailored numeracy programmes within their communities. Lastly, the Millennium Mathematics Project (MMP) offers resources and outreach activities for ages 3 to 19 and the public, fostering the development of mathematical understanding and skills (University of Cambridge 2023). Collectively, these initiatives aim to address the UK's numeracy challenges and equip individuals with essential skills for personal and professional success.
This essay has examined the importance of good numeracy skills in personal, professional, and societal contexts, drawing on educational theories and drawing links to social and political context. In conclusion, numeracy is a foundational skill essential for personal empowerment, professional advancement, and societal progress. Educational theorists such as Piaget, Vygotsky, and Gardner provide valuable insights into the cognitive and social dimensions of numeracy, emphasizing its role in holistic development. By fostering numeracy through targeted education and public initiatives, societies can equip individuals with the skills needed to navigate an increasingly complex and data-driven world. As we face the challenges of the 21st century, the promotion of numeracy is not merely a practical necessity but a cornerstone of sustainable development and informed citizenship.



References
Betts, A. L. & Thai, K. (Eds.). (2022). Handbook of Research on Innovative Approaches to Early Childhood Development and School Readiness. IGI Global. https://doi-org.ezproxy.uwtsd.ac.uk/10.4018/978-1-7998-8649-5
Cambridge Dictionary (2025) Definition of Numeracy, Available at: NUMERACY | English meaning - Cambridge Dictionary (Accessed 14th January 2025)
Engel, J., Ridgway, J. (2022). Back to the Future: Rethinking the Purpose and Nature of Statistics Education. In: Ridgway, J. (eds) Statistics for Empowerment and Social Engagement, Available at: Back to the Future: Rethinking the Purpose and Nature of Statistics Education | SpringerLink (Accessed 20th January 2025)
Gardner, H. (1993). Multiple intelligences: The theory in practice. New York: Basic Books.
Kahan, D., Peters, E., Wittlin, M. et al. (2012) The polarizing impact of science literacy and numeracy on perceived climate change risks. Available at: The polarizing impact of science literacy and numeracy on perceived climate change risks | Nature Climate Change (Accessed 20th January 2025)
Kirkus Reviews (2024), Making Democracy Count: How Mathematics Improves Voting, Electoral Maps, and Representation. vol. XCII, no. 21.
Kornhaber, M.L. (2020) ‘The Theory of Multiple Intelligences’, in R.J. Sternberg (ed.) The Cambridge Handbook of Intelligence. Cambridge: Cambridge University Press (Cambridge Handbooks in Psychology), pp. 659–678.
Leslie J. Malloy-Weir, Lisa Schwartz, Jennifer Yost, K. Ann McKibbon, (2016) Empirical relationships between numeracy and treatment decision making: A scoping review of the literature, Patient Education and Counselling, Available at: Empirical relationships between numeracy and treatment decision making: A scoping review of the literature - ScienceDirect (Accessed 17th January 2024)
Multiply Programme (2022) Multiplying maths skills for adults Available at: Multiplying maths skills for adults - GOV.UK (Accessed 20th January 2025)
National Numeracy (2022), A Decade of Impact 2012-2022, Available at: National Numeracy A decade of impact (Accessed 31st January 2025)
National Numeracy (2023) Fit for Work: Number Confidence and Social mobility Available at: National Numeracy Research Briefing – Fit for Work: Number Confidence and Social Mobility (Accessed 14th January 2025)
Piaget, J. (1952). The Origins of Intelligence in Children. International Universities Press.
Psych Hub (2020) Non-Adherence to treatment [YouTube Video] Available at: Non-Adherence to Treatment (Accessed 17th January 2025)
University of Cambridge (2023) Millennium Mathematics Project, Available at: Millennium Mathematics Project (Accessed 20th January 2025)
Vygotsky, L. S. (1978). Mind in Society: The Development of Higher Psychological Processes. Harvard University Press.






[image: A group of children sitting at desks in a classroom

Description automatically generated]A Teachers Guide to Boosting NumeracyFigure 1: Adobe firefly (2025)

Ah, numeracy—the magical art of transforming innocent numbers into perplexing riddles that leave students scratching their heads. As teachers, we're on a noble mission to demystify maths and, dare I say, make it fun. So, how can schools improve numeracy without inducing collective groans?
[image: A broccoli with glasses and a sad face

AI-generated content may be incorrect.]Laughter is the Best Teacher
Maths lessons often get a bad rap as the broccoli of education, good for you, but no one is excited about it. That’s where humour comes in, like a generous helping of cheese sauce. Picture this: you’re teaching quadratic equations and instead of diving straight into formulas you open with this gem: "Why was the equal sign so humble? Because it knew it wasn't less than or greater than anyone else". Cue a few chuckles (or Groans), but suddenly you have their attention. “Humour has positive and interpersonal effects” (Sover, 2009). Who says math can't be funny? Injecting humour into lessons can make numbers less intimidating, it can significantly reduce students’ anxiety and make the subject more approachable (Teaching/ Math/ Culture 2019).  Figure 2 Adobe Firefly (2025)

Interdisciplinary Planning: The Sherlock Holmes Approach
[image: Sherlock Holmes and the Curious Case of Several Million Chinese Fans ...]Interdisciplinary Planning for numeracy is like sneaking beetroot into your brownie, your giving your pupils something healthy without them realising it. By weaving maths into subjects like science, art, and even geography, students start seeing numbers everywhere, whether they’re calculating chemical reactions, analysing population trends, or figuring out how many hexagons can fit in their doodle masterpiece (Coffey and Sharpe, 2021). Suddenly, maths isn’t just something that lives in its own corner of the classroom, it’s out there partying with all the other subjects. And, as Doig et al. (2019) pointed out, when students see maths in action, they’re more engaged and less likely to give you that glazed-over look, win-win, So, teachers lets don our detective hats and uncover numeracy links across subjects. Figure 3 Sherlock Holms (2020)

[image: The 5 Senses plus 3 more | MooMooMath and Science]Hands-On Learning: Math You Can Touch
Teaching numeracy isn’t just about numbers- it’s about making numbers stick. And what better way than by using all five senses? Imagin this: you’re teaching fractions, so you bring in a pizza (smell and taste). You have students clap out multiplication facts (hearing), draw number lines in sand trays (touch), and colour-code their maths problems (sight). Boom- multi-sensory in action! It’s like tricking their brains into learning while they’re too busy having fun to notice (Turner, 2011). Research shows that engaging multiple senses helps reinforce memory and understanding (Aulina, et.al, 2024). If they can see it, hear it, touch it, and even taste it, they just might remember it!Figure 4 The five sense (2021)

[image: Free Sumdog Training for Edinburgh Schools | Digital Learning Team]Math Games: Turning Play into Learning
[image: Orchard Toys Pop to the Shops - Puzzles & Games][image: Math Bingo Sheets Printable]Maths games in the classroom aren’t just a sneaky way to get children to practice their numbers, they are a survival tool for teachers who want to keep their sanity while boosting student engagement. Research by Russo & Bragg (2021) shows that games can transform Maths from a dreaded chore into something children enjoy (yes! really). Digital platforms like SumDog adjust to students’ levels, making them feel like maths wizards, while classics like Maths bingo turns multiplication into a high-stakes event. Plus, culturally relevant games such as Pop to the Shops help students see Maths in the real world, whether it’s budgeting for snacks or figuring out if they have enough pocket money to buy the latest gadget. And let’s not forget our youngest learners, who thrive on playful Maths activities-because nothing says “fun” like sneaking in some learning while they think they’re just playing.Figure 7 Pop to the Shops (ND)
Figure 6 Maths Bingo (2025)
Figure 5 SumDog (2025)

Visual Aids: Picture This

[image: Number Line 0 to 20 within Guide Lines (0-20 numberline) - Printable ...][image: Place Value Chart Millions To Thousandths]Let’s face it-numbers can feel like a foreign language to some students, but visual aids are like the subtitles that make everything click (Available Light Productions,2007). A simple number line can stop children from guessing their way through addition and subtraction, while ten frames and place value charts help them realize numbers aren’t just some random squiggles. Manipulatives like counters and base-ten blocks let students’ “see” maths in action, and graphic tools turn dull data into colourful, digestible visuals (Colango, 2024). For the tech-savvy crowd, interactive whiteboards and digital apps make learning feel like less work and more like a game. And let’s not forget real world visuals – money, clocks and even maps can show children that maths isn’t just for school, it’s how the world runs, because sometimes seeing is believing. Figure 8 Number line (No Date)
Figure 9 Place Value Cards (No Date)

Parental Engagement: Math Beyond the Classroom
Nothing sharpens a child’s numeracy skill quite like a parent who suddenly realizes they have no idea how to explain long division. Parental engagement is key-whether it’s through helping with homework, counting change at the shop, or frantically goggling “what even is a denominator?”. When parents [image: Kids Paying For Groceries]get involved children see Maths in real life, making numbers less intimidating and more practical (Elliott, et, al 2021). Plus, nothing motivates a student more than proving their parents wrong about a maths problem. Research from the Education Endowment Foundation (2021) indicates that parental engagement can lead to an additional four months’ progress in a child’s learning over a year. Similarly, National Numeracy (No Date) highlights that children are more motivated to learn about maths when their parents discuss numeracy in everyday life. So, even if parents are brushing up on their own maths skills, their involvement can significantly boost their children’s numeracy development.Figure 10 Child paying for Groceries (2021)

Celebrate Mistakes: The "Aha!" Moments
Making mistakes in maths is like tripping over your own shoelaces, embarrassing at first, but ultimately a great way to learn. Carol Dweck, the queen of the growth mindset (Dweck, 2016), reminds us that every misstep is just a stepping stone to getting better. A recent study by the British [image: Growth Mindset Logo]Journal of Education (2024) backed this up, highlighting the importance of a classroom environment where mistakes are viewed constructively. Showing that students who see mistakes as learning opportunities (rather than apocalyptic disasters) develop stronger numeracy skills overtime. So instead of cringing at a wrong answer, we should throw it a mini celebration, confetti, tint trumpet, the works. After all, even Einstein got things wrong…and he turned out just fine.Figure 11: Growth Mindset logo (No Date)


In conclusion, improving numeracy in schools doesn't have to be a daunting task. By incorporating humour, interactive activities, and real-world applications, we can make maths an enjoyable and integral part of children’s lives. Remember, as teachers, our enthusiasm and creativity can transform how students perceive and engage with numbers. Happy teaching!
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[bookmark: _Hlk190979704]Pop, Learn, Multiply: The Fun and Engaging way to Master Times Tables.
[image: A colorful plastic game with numbers

Description automatically generated]A times table Pop It square is a tactile, sensory-based learning tool that combines the benefits of a multiplication grid with the interactive, hands-on experience of a Pop It fidget toy. Here are some key advantages: 1. Enhances Engagement and Motivation
The Pop It feature makes learning multiplication more fun and interactive, increasing engagement for children who might otherwise struggle with traditional methods (Boaler, 2016).

2. Supports Kinesthetic Learning
Pressing the bubbles provides a physical action that reinforces number patterns, benefiting kinaesthetic learners who learn best through movement and touch (Piaget, 1952).


5. Encourages Independent Learning
Children can self-check their answers by popping the correct numbers, promoting independent exploration and reducing reliance on direct instruction (Montessori, 1964).


3. Improves Memory Retention
The combination of visual cues (the grid) and physical interaction (pressing bubbles) strengthens memory recall of multiplication facts (Dickson, et.al 2022).

6. Develops Pattern Recognition
By repeatedly using the Pop It square, children naturally identify multiplication patterns, such as doubles and square numbers (SanGiovanni & Bay-Williams,2022).

4. Reduces Math Anxiety
Fidget tools like Pop It toys have been shown to help with focus and reduce anxiety, making multiplication practice less stressful for children with math-related anxiety (Kriescher, et al, 2023).



Figure 1 Times Table Pop-it Square 2025


Pop, Learn, Multiply: The Fun and Engaging way to Master Times Tables.
[image: A colorful plastic game with numbers

Description automatically generated]

Who is the times table pop it square aimed at?
Although a Times table pop-it square is typically aimed at primary aged children (ages 6-11), children with an ALN would also benefit from a Times Table pop-it square, as it provides a multi-sensory approach to learning (Brunnhuber, 2017). As the Curriculum for Wales promotes inclusivity, this tool is particularly beneficial for learners with dyscalculia, ADHD or ASD, making numeracy more accessible and engaging (Curriculum for Wales, No date).  Children with Dyscalculia would especially benefit from this resource. Children with dyscalculia often have difficulty understanding number relationships (Available Light Productions,2007). The pop-it allows them to physically count, group, and visualize multiplication in a hands-on way. 
 
How does it align with the Curriculum for Wales Numeracy Framework (CWNF)?
The Times Table pop-it square aligns with the CWNF by supporting key mathematical skills in an accessible and engaging way, particularly for learners with an ALN (Curriculum for Wales, No date). It enhances conceptual understanding by providing a tactile and visual representation of multiplication, reinforcing number patters and relationships (Rebecca the Maths Lady 2021). The interactive nature of the pop-it square also aligns with Jean Piaget’s theory of cognitive development (1952) as it helps develop numerical reasoning, supports multiplication fluency, and encourages problem-solving through active exploration of number facts. 
Figure 2 Times Table Pop-it Square 2025
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Link to Video of Resource in Action


https://www.canva.com/design/DAGgG4Jk_Os/m_IkKlcgp-TcA2GQUr0V_g/watch?utm_content=DAGgG4Jk_Os&utm_campaign=designshare&utm_medium=link2&utm_source=uniquelinks&utlId=h789d1edcd9 





















[bookmark: _Hlk190979926]Times table Pop-It Square: A Fun and Functional Review

The integration of sensory tools into education has gained traction in recent years, with a growing emphasis on inclusive classrooms that cater to all learning styles. One such tool is the Times table Pop-It Square, a tactile, interactive aid designed to help students with multiplication, division and step-counting, while engaging with a sensory stimulus. This review evaluates its effectiveness through the lens of educational theory and recent research, exploring its impact on cognitive load, executive functioning, and student engagement.
[bookmark: _Hlk191498001]The Times table Pop-It Square, unlike conventional approaches that often emphasize rote memorization, this interactive fidget toy offers a hands-on experience by allowing children to press bubbles corresponding to multiplication products (Rebecca The Maths Lady 2021). This tactile engagement not only make learning more enjoyable but also caters to various learning styles, potentially enhancing retention and understanding of multiplication tables. Such innovative tools provide immediate feedback and can reduce anxiety associated with traditional drills, offering a more dynamic and supportive learning environment (Magreñán, et.al, 2022).
The Times table Pop-It Square aligns with several educational theories that emphasize the role of sensory engagement in learning. Jean Piaget (1952) proposed that children construct knowledge through interaction with their environment, and sensory tools can enhance this process. Similarly, Lev Vygotsky’s (1978) sociocultural theory underscores the importance of tools and artifacts in learning, highlighting how external aids support cognitive development. Sensory-based learning also draws from Maria Montessori’s (1912) approach, which advocates for hands-on, self-directed learning. Montessori classrooms often incorporate tactile learning materials, like Pop-It tools, to encourage exploration and cognitive development. Furthermore, John Dewey (1938) emphasized the importance of experiential learning, suggesting that physical interaction with educational materials enhances comprehension and retention.
The Times table Pop-It Square combines the structure of multiplication with the tactile stimulation of a Pop-It fidget toy. Pop-It fidgets have been studied for their ability to reduce anxiety and improve focus, particularly among students with ADHD and autism spectrum disorder (ASD) (Hartanto et al., 2021). The rhythmic, repetitive nature of pressing the bubbles provides proprioceptive feedback, which can have a calming effect, helping students maintain attention and regulate emotions (Kinnealey et al., 2012).

Additionally, the Times table Pop-It Square provides a concrete representation of the multiplication tables. Studies have shown that concrete and visual representation of abstract mathematical equations are particularly beneficial for students with executive functioning challenges, as they reduce cognitive overload and reinforces memory by providing repetition and a tactile experience (Miller et al., 2018).
Cognitive load theory (CLT) (Sweller, 1988) suggests that learning is most effective when unnecessary cognitive demands are minimized. The times table pop-it square supports CLT by effectively managing the cognitive demands associated with learning multiplication by providing a hands-on, engaging method to practice multiplication, thereby minimizing distractions and aiding focus (Diamond, 2013). This approach allows learners to concentrate on the core concepts without being overwhelmed by abstract representations. Additionally, the physical manipulation of the pop-it aids in schema construction and automation, facilitating the transfer of information into long-term memory, which is a key aspect of germane cognitive load (Jitendra, et. Al, 2024).
Self-Determination Theory (Deci & Ryan, 1985) posits that intrinsic motivation is fostered when students feel a sense of autonomy, competence, and relatedness. The interactive nature of the Pop-It Square encourages self-directed participation, making multiplication, division and skip-counting a more engaging and enjoyable activity.
Additionally, gamification as defined by Ratinho & Martins, (2023). As the “integration of videogame components to promote a gameful experience”, In education this has been shown to improve student motivation and engagement. The act of popping bubbles improves motivation and engagement by making learning feel like play rather than work (Hamari et al., 2016).
Studies indicate that sensory tools like Pop-Its can aid in emotional regulation, particularly for students with anxiety or neurodevelopmental disorders (Bennett & Heaton, 2020). The predictable, repetitive motion of pressing the bubbles can serve as a self-soothing mechanism, helping students manage stress. Furthermore, affective neuroscience research suggests that tactile stimulation activates the parasympathetic nervous system, promoting relaxation and reducing cortisol levels (Field, 2014). This makes the Times table Pop-It Square a valuable tool for students who experience school-related anxiety or difficulties with transitions.

While fidget tools can enhance focus for some students, they may become a distraction for others. A 2019 article by The British Psychological Society discussed research showing that the use of fidget spinners may impede learning. In the study, participants who used fidget spinners during an educational video reported more lapses in attention and performed worse on memory tests compared to those who did not use the devices. This suggests rather than aiding in concentration, fidget spinners can serve as a source of distraction in learning environments (The British Psychological Society 2019). Additionally, a 2018 article by Graziano, et.al states, “Children’s use of fidget spinners was associated with poorer attention across both phases”. They concluded “Fidget spinners negatively influence young children with ADHD’s attentional functioning” (Graziano, et.al 2018). These insights suggest that while fidget poppers and similar tools can be beneficial for some students, their effectiveness largely depends on appropriate selection and usage within the classroom setting.
Although the Timetable Pop-It Square is well-suited for young learners and neurodiverse students, older students may find it less engaging. Secondary school students may benefit from a multiplication pegboard where students insert pegs into a board to complete multiplication fact, similar to Montessori-style learning tools (Montessori, No Date). Another option is slide-and reveal multiplication cards, such as Learning Wrap-Ups, which allow students to self-check their answers (Learning Wrap-Ups, Inc 2024). Multiplication dominoes or puzzles pieces can also make learning interactive by matching problems to answers, much like math fact puzzle games (National Council of Teachers Mathematics, 2023). These alternatives provide engaging, age-appropriate ways to practice multiplication while maintaining an interactive and hands-on approach.
The Timetable Pop-It Square offers a dynamic and engaging alternative to traditional multiplication learning methods. By incorporating tactile interaction, visual reinforcement, and immediate feedback, it caters to various learning styles, making multiplication more accessible and enjoyable for students. Unlike rote memorization, which can be monotonous and stressful, this tool encourages active participation and can help reduce anxiety associated with Maths. As educational approaches continue to evolve, incorporating hand-on learning tools like the Timetable pop-it square can enhance mathematical understanding and retention, particularly for learners with additional learning needs.
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