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This book is dedicated to Tash, for always being there and 
being my true rock, along with Jake, Beth, Abi, Grace and Ivy. 

Thank you for putting up with me during the times I must have 
driven you mad!
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Mathematics is crucial for young people in 2024 and beyond for several 
compelling reasons that span various aspects of personal, academic, and 
professional development. Here’s why maths holds such importance:

1. Foundation for Critical Thinking: Maths teaches young people how to
think critically and solve problems logically. In an increasingly complex 
world, the ability to analyze situations, identify patterns, and make 
informed decisions is invaluable.

2. Essential for STEM Fields: With the growing emphasis on Science,
Technology, Engineering, and Mathematics (STEM) fields, a strong 
foundation in maths is essential. These fields are at the forefront of 
innovation and development, driving progress in areas like artificial 
intelligence, renewable energy, and biotechnology.

3. Numeracy Skills for Daily Life: Basic maths skills are necessary for
everyday tasks such as budgeting, shopping, cooking, and understanding 
data presented in the media. Numeracy ensures that young people can
navigate the practical aspects of life with confidence.

4. Global Competitiveness: In a globalized economy, maths proficiency 
is a key differentiator. Countries with a highly skilled workforce in STEM 
fields are more competitive on the world stage. By excelling in maths, 
young people contribute to their country’s economic growth and job 
creation.

5. Data Literacy: In the age of information, the ability to interpret and
analyze data is crucial. From understanding health statistics to making
sense of economic trends, maths provides the tools to comprehend and
utilize data effectively.

6. Innovation and Creativity: Contrary to popular belief, maths fosters

DADDY, DADDY* COOL
(OR, HOW TO BECOME A SUPERHERO!)

PROMOTIONAL USE ONLY 

PLEASE DO NOT SHARE OR 

MAKE COPIES. 

STORE URL: WEAREHEROES.ONLINE



creativity. It encourages lateral thinking, the exploration of multiple 
solutions, and the development of new ideas. This is particularly 
important in fields like design, architecture, and the arts, where maths 
and creativity intersect.

7. Preparation for Future Challenges: The world of 2024 and beyond will
present unprecedented challenges, from climate change to technological 
disruptions. A strong foundation in maths equips young people with the
skills to adapt, innovate, and solve complex problems, preparing them to
tackle these challenges head-on.

8. Personal Development: Maths teaches perseverance, attention to
detail, and the importance of hard work. It instills a sense of achievement 
and builds confidence as students master new concepts and skills.

Maths is not just about numbers and equations; it’s about equipping 
young people with the skills they need to thrive in a rapidly changing 
world. By embracing maths, young people open doors to a myriad of 
opportunities and play a pivotal role in shaping the future.

In the grand tapestry of life, mathematics is not merely a subject confined 
to textbooks and classrooms; it is the very fabric upon which our daily 
lives are woven. As we navigate the world, we are constantly engaging 
with mathematical concepts, often without even realizing it. This chapter 
aims to unveil the myriad ways in which mathematics enriches our lives, 
empowering us to make informed decisions, understand the world 
around us, and appreciate the beauty of the universe.

The Heartbeat of Daily Life
Our day begins with the simple act of glancing at a clock. Time, a concept 
deeply rooted in mathematics, governs our schedules, our meetings, 
and our very sense of punctuality. From the snooze button on our alarm 
clocks to the timers on our ovens, we are engaging with mathematical 
sequences and intervals.

As we prepare breakfast, we measure ingredients, relying on fractions and 
ratios to ensure our recipes turn out just right. The very act of shopping 
involves budgeting, discounts, and sales tax, all of which require a solid 
grasp of arithmetic and percentages.
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The Architect of the Built Environment
Step outside, and you'll find mathematics in the architecture that 
surrounds us. The Fibonacci sequence, a series of numbers where each 
number is the sum of the two preceding ones, is found in the structure of 
buildings, bridges, and even in the natural world, such as the arrangement 
of leaves on a stem or the branching of trees.

The principles of geometry and trigonometry are essential in the 
construction of everything from our homes to the skyscrapers that 
dominate our skylines. These mathematical disciplines ensure that our 
structures are not only aesthetically pleasing but also stable and safe.

The Language of Science and Technology
In the realm of science and technology, mathematics is the universal 
language. It is the tool through which we understand the laws of 
physics, the patterns of chemistry, and the intricacies of biology. From 
the algorithms that power our smartphones to the equations that guide 
space exploration, mathematics is the silent partner in every scientific 
endeavor.

The digital age, with its reliance on computers and the internet, owes its 
existence to binary mathematics. Every digital device, from the simplest 
calculator to the most advanced supercomputer, processes information 
using binary code, a system of ones and zeros that underpins all digital 
technology.

The Guardian of Health and Wellbeing
In the field of medicine, mathematics is a guardian of health and wellbeing. 
It is used in the analysis of medical tests, the dosage of medicines, and 
the modeling of disease outbreaks. Statistical methods help researchers 
understand the effectiveness of treatments and the prevalence of 
diseases, guiding public health policies and saving countless lives.

The Artist of the Universe
Perhaps one of the most awe-inspiring aspects of mathematics is its 
ability to reveal the beauty of the universe. The symmetry of a snowflake, 
the spiral of a galaxy, and the rhythm of a heartbeat are all expressions of 
mathematical elegance. By understanding the mathematical principles 
behind these phenomena, we gain a deeper appreciation for the world 
around us and our place within it.
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So What...?
As parents, it is our responsibility to instill in our children an appreciation 
for the role mathematics plays in the real world. By demonstrating its 
practical applications and inherent beauty, we can inspire a lifelong love 
of learning and equip our children with the skills they need to thrive in an 
increasingly complex world.

Let us embrace mathematics not as a chore, but as a companion on our 
journey through life. It is the key that unlocks the mysteries of the universe, 
the foundation upon which our society is built, and the language through 
which we understand the world. In mathematics, we find not only the 
tools to solve practical problems but also the means to explore the very 
essence of existence.

It’s not uncommon for parents to feel a sense of trepidation when it comes 
to helping their children with mathematics. This chapter aims to unpack 
the reasons behind these feelings and offer strategies to overcome them, 
empowering you to support your child’s mathematical journey with 
confidence.

The Roots of Reluctance
Many parents harbor negative feelings towards mathematics, stemming 
from their own educational experiences. If maths was presented as a 
daunting, rigid subject during your school years, it’s understandable 
that you might approach it with apprehension today. Additionally, the 
methods used to teach mathematics have evolved, leaving some parents 
feeling out of touch with current curricula.

The Language Has Changed
One of the most common barriers is the change in mathematical 
terminology and teaching strategies. What was once called “borrowing” 
in subtraction is now referred to as “renaming” or “regrouping.” This 
shift can leave parents feeling confused and unsure of how to assist their 
children effectively.

Fear of Transmitting Negative Attitudes
Parents often worry about passing on their own negative attitudes 
towards mathematics. This fear can create a self-fulfilling prophecy, 
where the anxiety surrounding maths hinders both the parent’s and the 
child’s ability to engage with the subject positively.
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Strategies for Overcoming the Maths Mentorship Gap

1. Embrace a Growth Mindset
Start by adopting a growth mindset towards mathematics. This means 
understanding that mathematical ability is not fixed but can be developed 
through effort and persistence. Encourage your child to view challenges 
as opportunities for growth rather than insurmountable obstacles.

2. Familiarize Yourself with Current Teaching Methods
Take the time to learn about the methods and terminology used in your 
child’s maths curriculum. Many schools and online resources offer parent 
guides that explain current teaching strategies. By familiarizing yourself 
with these methods, you’ll be better equipped to support your child.

3. Create a Positive Maths Environment
Surround your child with positive maths experiences. This could be as 
simple as pointing out the maths in everyday activities or reading books 
that incorporate mathematical concepts. Puzzles, board games, and 
educational apps can also make maths fun and engaging.

4. Seek Out Resources and Support
There are countless resources available to help parents support their 
children in maths. Online tutorials, educational websites, and maths 
apps can provide both you and your child with the tools you need to 
understand and practice mathematical concepts. Don’t hesitate to reach 
out to your child’s teacher for additional resources or support.

5. Practice Patience and Encouragement
Remember that learning maths is a journey, and every child progresses 
at their own pace. Offer patience, encouragement, and praise for effort 
rather than just results. Celebrate small victories and help your child to 
see that making mistakes is a natural part of the learning process.

Feeling unable to help your child with maths is a common concern, but 
it’s one that can be overcome with the right mindset and strategies. By 
embracing a growth mindset, familiarizing yourself with current teaching 
methods, creating a positive maths environment, seeking out resources, 
and practicing patience and encouragement, you can support your child’s 
mathematical journey with confidence.
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Helping your child with maths can sometimes feel like a daunting task, 
especially if you harbor negative feelings towards the subject yourself. 
These feelings often stem from your own educational experiences, where 
maths might have been presented as a challenging and rigid subject. 
However, it's important to recognize that your attitude towards maths can 
significantly impact your child's learning and confidence. This chapter 
aims to help you overcome these roots of reluctance, empowering you to 
support your child's mathematical journey with positivity and confidence.

Firstly, it's crucial to reflect on your own relationship with maths. Consider 
your experiences with maths in school, how you were supported (or not 
supported) in learning maths, and the beliefs about maths you developed 
as a result of these experiences. Understanding your own journey can 
help you identify any negative beliefs or attitudes you might hold towards 
maths. Recognizing these is the first step in overcoming them.

One of the most powerful strategies for overcoming reluctance is to adopt 
a growth mindset. This means believing that your (and your child's) 
abilities in maths can be developed through dedication and hard work. 
Here are some tips for fostering a growth mindset:

Praise effort, not just ability. Encourage your child for the effort they put 
into their maths work, not just their natural talent. This reinforces the 
idea that success in maths comes from hard work.

Embrace challenges. View challenges as opportunities for growth rather 
than insurmountable obstacles. Encourage your child to tackle difficult 
problems with persistence.

Learn from mistakes. Mistakes are an essential part of the learning 
process. Teach your child to view mistakes as learning opportunities 
rather than failures.

I’M A LOSER, BABY
(OR, HOW TO CHANGE YOUR OUTLOOK ON MATHS)
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If you feel out of touch with current teaching methods, take the time to 
learn about them. Many schools and online resources offer parent guides 
that explain current teaching strategies and terminology. By familiarizing 
yourself with these methods, you'll be better equipped to support your 
child effectively.

Surround your child with positive maths experiences. This could be as 
simple as pointing out the maths in everyday activities or reading books 
that incorporate mathematical concepts. Puzzles, board games, and 
educational apps can also make maths fun and engaging. By creating a 
positive environment, you can help your child develop a love for maths.

There are countless resources available to help parents support their 
children in maths. Online tutorials, educational websites, and maths 
apps can provide both you and your child with the tools you need to 
understand and practice mathematical concepts. Don't hesitate to reach 
out to your child's teacher for additional resources or support.

Remember that learning maths is a journey, and every child progresses 
at their own pace. Offer patience, encouragement, and praise for effort 
rather than just results. Celebrate small victories and help your child to 
see that making mistakes is a natural part of the learning process.

So, overcoming the roots of reluctance to help with maths is a journey 
that begins with self-reflection and a commitment to change. By 
adopting a growth mindset, familiarizing yourself with current teaching 
methods, creating a positive maths environment, seeking out resources, 
and practicing patience and encouragement, you can support your 
child's mathematical journey with confidence. Remember, your attitude 
towards maths can have a profound impact on your child's learning and 
confidence. By embracing maths with positivity, you can help your child 
develop a lifelong love for the subject.

In the ever-evolving landscape of education, the language and methods 
used to teach mathematics have undergone significant changes. These 
shifts can sometimes create a barrier between parents and their children’s 
learning experiences. This chapter aims to demystify these changes, 
helping you understand current mathematical terminology and teaching 
strategies, and empowering you to support your child’s education with 
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confidence.

One of the most noticeable changes is in the terminology used to 
describe mathematical concepts and operations. What was once 
called “borrowing” in subtraction is now referred to as “renaming” or 
“regrouping.” Similarly, “carrying” in addition is now often described 
as “regrouping” or “composing.” These changes reflect a shift towards 
a more conceptual understanding of mathematics, emphasizing the 
importance of understanding the underlying principles rather than just 
the mechanical steps.

Teaching strategies have also evolved, with a greater emphasis on 
problem-solving, critical thinking, and the use of manipulatives (physical 
objects used to represent mathematical concepts). Here are some key 
strategies you might encounter:

Problem-Based Learning (PBL): This approach involves students in 
solving real-world problems, often in collaborative groups. It encourages 
critical thinking and the application of mathematical concepts in practical 
situations.

Use of Manipulatives: Physical objects such as counting blocks, fraction 
circles, and algebra tiles are used to help students visualize and 
understand abstract mathematical concepts.

Number Talks: These are short, daily exercises where students discuss 
different strategies for solving maths problems. This strategy encourages 
students to think flexibly and to understand that there are multiple ways 
to approach a problem.

To bridge the gap between your own educational experiences and current 
teaching methods, consider the following strategies:

Stay Informed: Familiarize yourself with current mathematical 
terminology and teaching strategies. Many schools and online resources 
offer parent guides that explain these concepts.

Attend Workshops and Parent-Teacher Meetings: These events can 
provide valuable insights into how maths is taught in your child’s school 
and how you can support their learning at home.
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Use Online Resources: There are countless online resources, such as 
educational websites and videos, that can help you understand current 
teaching methods and mathematical terminology.

Encourage Open Communication: Encourage your child to explain their 
maths homework to you. This not only helps you understand current 
teaching methods but also reinforces their learning.

Practice Patience and Positivity: Remember that learning maths is a 
journey. Offer patience, encouragement, and praise for effort rather than 
just results. Celebrate small victories and help your child to see that 
making mistakes is a natural part of the learning process.

In conclusion, the language and methods used in maths education 
have evolved significantly, reflecting a shift towards a more conceptual 
and problem-solving-based approach. By staying informed, attending 
workshops, using online resources, encouraging open communication, 
and practicing patience and positivity, you can support your child’s 
mathematical journey with confidence. Remember, your support and 
encouragement can make a world of difference in your child’s attitude 
towards and success in maths.

One of the most common concerns among parents is the fear of 
transmitting negative attitudes towards maths to their children. This 
fear is understandable, as our own beliefs and attitudes can significantly 
impact our children’s learning and confidence. However, it’s essential to 
recognize the potential dangers of doing so and to take proactive steps to 
overcome this fear. This chapter aims to guide you through this process, 
empowering you to support your child’s mathematical journey with 
positivity and confidence.

Transmitting negative attitudes towards maths can have several 
detrimental effects on your child’s learning:

Reduced Confidence: If you frequently express how difficult or 
unenjoyable maths is, your child may develop a lack of confidence in 
their own abilities. This can lead to a self-fulfilling prophecy, where your 
child’s belief in their inability to succeed in maths becomes a reality.
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Avoiding Challenges: Children who are exposed to negative attitudes 
about maths may be more likely to avoid challenging themselves in the 
subject. This avoidance can hinder their problem-solving skills and their 
ability to think critically and creatively.

Limited Opportunities: A negative attitude towards maths can limit 
your child’s opportunities in the future. Given the importance of 
maths in various fields, such as science, technology, engineering, and 
mathematics (STEM), a lack of confidence or interest in maths can close 
doors to potential careers and educational paths.

To overcome the fear of transmitting negative attitudes, consider the 
following strategies:

Reflect on Your Own Attitudes: The first step in overcoming the fear of 
transmitting negative attitudes is to reflect on your own beliefs about 
maths. Identify any negative attitudes you may hold and consider where 
they come from. Understanding the roots of your own feelings can help 
you address them more effectively.

Adopt a Growth Mindset: Encourage a growth mindset in both yourself 
and your child. This means viewing challenges as opportunities for growth 
rather than insurmountable obstacles. Praise effort and persistence 
rather than just natural ability, and teach your child to view mistakes as 
learning opportunities.

Create a Positive Maths Environment: Surround your child with positive 
maths experiences. This could involve pointing out the maths in everyday 
activities, reading books that incorporate mathematical concepts, or 
engaging in fun maths-related activities and games. By creating a positive 
environment, you can help your child develop a love for maths.

Seek Out Resources and Support: There are countless resources available 
to help parents support their children in maths. Online tutorials, 
educational websites, and maths apps can provide both you and your 
child with the tools you need to understand and practice mathematical 
concepts. Don’t hesitate to reach out to your child’s teacher for additional 
resources or support.

Practice Patience and Encouragement: Remember that learning maths is 
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a journey, and every child progresses at their own pace. Offer patience, 
encouragement, and praise for effort rather than just results. Celebrate 
small victories and help your child to see that making mistakes is a 
natural part of the learning process.

Overcoming the fear of transmitting negative attitudes towards maths is 
crucial for supporting your child’s learning and confidence. By reflecting 
on your own attitudes, adopting a growth mindset, creating a positive 
maths environment, seeking out resources, and practicing patience and 
encouragement, you can help your child develop a positive and confident 
attitude towards maths. Remember, your support and encouragement 
can make a world of difference in your child’s attitude towards and 
success in maths.PROMOTIONAL USE ONLY 
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When supporting your child's mathematical education, one of the most 
powerful tools at your disposal is embracing a growth mindset. This 
chapter aims to explore what a growth mindset is, why it's important, 
and how you can foster it in yourself and your child. By adopting this 
perspective, you can transform the way you and your child approach 
maths, turning challenges into opportunities for growth and learning.

Understanding a Growth Mindset

A growth mindset is the belief that abilities and intelligence can be 
developed through dedication, hard work, and perseverance. This 
contrasts with a fixed mindset, where individuals believe their abilities 
are innate and unchangeable. In a growth mindset, mistakes and failures 
are seen as valuable learning experiences rather than reflections of 
inherent limitations.

Why Embrace a Growth Mindset?

Embracing a growth mindset is crucial for several reasons:

Increased Motivation and Persistence: When you and your child believe 
that abilities can be developed, you're more likely to stay motivated and 
persistent in the face of challenges. This resilience is key to overcoming 
difficulties in maths.

Improved Learning and Performance: Research has shown that individuals 
with a growth mindset tend to achieve higher levels of success because 
they are more open to learning from their mistakes and seeking out new 
challenges.

Enhanced Well-being: A growth mindset can lead to greater well-being 

it's a long way to 
the top 

(OR, developing a growth mindset in yourself)
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and happiness. By focusing on effort and progress rather than just 
outcomes, you and your child can experience a sense of accomplishment 
and satisfaction from the learning process itself.

How to Foster a Growth Mindset

Praise Effort, Not Just Ability: Encourage your child for the effort they put 
into their maths work, not just their natural talent. This reinforces the 
idea that success in maths comes from hard work and perseverance.

Embrace Challenges: View challenges as opportunities for growth rather 
than insurmountable obstacles. Encourage your child to tackle difficult 
problems with persistence and to see the value in struggling through a 
challenging task.

Learn from Mistakes: Teach your child to view mistakes as learning 
opportunities rather than failures. Discuss what went wrong, what can 
be learned from the experience, and how to approach the problem 
differently next time.

Set Realistic Goals: Help your child set achievable goals and celebrate 
their progress towards these goals. This helps them see the value in effort 
and persistence and gives them a sense of accomplishment.

Encourage a Love of Learning: Foster a love of learning by exploring 
maths concepts together, asking questions, and seeking out new and 
interesting maths-related activities and games.

Embracing a growth mindset is a powerful way to support your child's 
mathematical journey. By focusing on effort, persistence, and the love 
of learning, you can help your child develop a positive and confident 
attitude towards maths. Remember, your own mindset can have a 
profound impact on your child's learning and confidence. By modeling a 
growth mindset, you can show your child that with dedication and hard 
work, they can achieve their goals and overcome any challenges they 
face in maths.

The methods used to teach mathematics have evolved significantly. 
These changes can sometimes create a barrier between parents and 
their children’s learning experiences. However, by taking the time to 
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understand current teaching methods, you can better support your child’s 
education and foster a positive attitude towards maths. This chapter will 
guide you on how to familiarize yourself with these methods, ensuring 
you’re equipped to assist your child effectively.

One of the key shifts in maths education is the move towards more 
conceptual understanding and problem-solving. Here are some of the 
strategies you might encounter:

Problem-Based Learning (PBL): This approach involves students in 
solving real-world problems, often in collaborative groups. It encourages 
critical thinking and the application of mathematical concepts in practical 
situations.

Use of Manipulatives: Physical objects such as counting blocks, fraction 
circles, and algebra tiles are used to help students visualize and 
understand abstract mathematical concepts.

Number Talks: These are short, daily exercises where students discuss 
different strategies for solving maths problems. This strategy encourages 
students to think flexibly and to understand that there are multiple ways 
to approach a problem.

To stay informed about current teaching methods, consider the following 
resources:

Parent Guides: Many schools provide parent guides that explain the 
teaching strategies and terminology used in maths classes. These guides 
can be invaluable resources for understanding how your child is learning 
maths.

Teacher Communication: Regular communication with your child’s 
maths teacher can provide insights into the methods being used in 
the classroom. Don’t hesitate to ask questions or seek clarification on 
concepts or strategies that are unfamiliar to you.

Online Resources: There are countless online resources, such as 
educational websites, videos, and blogs, that can help you understand 
current teaching methods and mathematical terminology. Websites like 
MathsBot, MathsBox and Maths Made Easy are great, and offer a vast 

PROMOTIONAL USE ONLY 

PLEASE DO NOT SHARE OR 

MAKE COPIES. 

 

STORE URL: WEAREHEROES.ONLINE



array of resources to support you and your child.

To effectively support your child, engage with their learning by:

Encouraging Open Communication: Ask your child to explain their maths 
homework to you. This not only helps you understand current teaching 
methods but also reinforces their learning.

Participating in Workshops and Parent-Teacher Meetings: These events 
can provide valuable insights into how maths is taught in your child’s 
school and how you can support their learning at home.

Using Educational Apps and Tools: Many educational apps and tools are 
designed to help students practice maths concepts in a fun and engaging 
way. These can be great resources for both you and your child to learn 
and practice together.

In conclusion, familiarizing yourself with current teaching methods is 
an important step in supporting your child’s mathematical journey. 
By staying informed, engaging with your child’s learning, and using 
available resources, you can bridge the gap between your own 
educational experiences and your child’s. Remember, your support and 
encouragement can make a world of difference in your child’s attitude 
towards and success in maths.

As you continue to explore the rest of this book, you’ll find additional 
strategies and activities to help you and your child enjoy maths together.

In your journey to support your child’s mathematical education, having 
access to a variety of resources and support can make a significant 
difference. This chapter aims to guide you on how to identify and 
utilize good quality resources, including online platforms, educational 
tools, and community support. Additionally, we will introduce you to 
mathstutoring.rocks, a valuable resource designed to assist both parents 
and students in their maths learning journey.

When searching for resources to support your child’s maths learning, it’s 
important to consider the following criteria:

Relevance: Ensure the resource aligns with your child’s curriculum and 
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learning level. It should cover the topics they are studying in school and 
provide exercises that match their skill level.

Engagement: Look for resources that make learning maths fun and 
engaging. This could include interactive exercises, games, and activities 
that capture your child’s interest and make them eager to learn.

Quality of Content: The resource should provide accurate and well-
explained content. It should be developed by qualified educators or 
experts in the field of mathematics.

Support and Feedback: Good resources often include support features, 
such as forums, FAQs, or direct contact with tutors or educators. This 
can be invaluable when your child encounters difficulties or has specific 
questions.

The internet is a treasure trove of maths resources. Here are some widely 
available platforms and tools that you might find useful:

Corbettmaths: In the classroom, this is one of my main ‘go-to’ resources 
for printed worksheets, as well as directing children to tutorial videos if 
they are unsure of any topics.

Mathsbot: This is quite simply my favourite resource, both in the classroom 
and when offering one-one tutoring. The ‘question generators’ offers  
never ending (probably) supply of questions on MOST topics, along with 
10 levels of difficulty within each topic, and one-clock answers.

Maths Made Easy: This is a fantastic website to give your children 
experience of seeing exam style questions, with answers provided to 
help you to see how to ‘win the exam game’ and get full marks on every 
question.

In addition to online resources, community support and tutoring can 
provide personalized help for your child. Look for local tutoring centres, 
community colleges, or online tutoring services that offer maths support. 
When choosing a tutoring service, consider the following:

Qualifications of Tutors: Ensure the tutors are qualified and experienced in 
teaching maths. They should be able to provide references or credentials.

PROMOTIONAL USE ONLY 

PLEASE DO NOT SHARE OR 

MAKE COPIES. 

 

STORE URL: WEAREHEROES.ONLINE



Teaching Methods: A good tutoring service will use a variety of teaching 
methods to cater to different learning styles. They should also be familiar 
with current teaching strategies used in schools.

Flexibility: The service should offer flexible scheduling and be able to 
adapt to your child’s needs and learning pace.

NOTE: The following is a gratiuituous piece of self-promotion, for which I 
offer absolutely no apology.

My own platform, mathstutoring.rocks, is a website dedicated to 
providing high-quality maths tutoring and resources for parents and 
students. It offers a range of services, including:

Online Tutoring: One-on-one tutoring sessions with qualified maths 
tutors.

Resource Library: A collection of maths worksheets, games, and activities 
designed to make learning maths fun and engaging.

Parent Support: Tips and advice for parents on how to support their 
child’s maths learning at home.

When using mathstutoring.rocks or any other resource, always ensure 
that it meets the criteria for good quality resources mentioned earlier. 
Your child’s learning should be supported by accurate, engaging, and 
accessible materials.

Access to good quality resources and support can greatly enhance your 
child’s maths learning experience. By considering relevance, engagement, 
quality of content, and support, you can identify resources that will 
benefit your child. Whether you’re using online platforms, educational 
tools, or community support, always look for ways to make maths fun 
and accessible. Remember, your encouragement and the resources you 
provide can make a world of difference in your child’s attitude towards 
and success in maths.

Patience is key when it comes to learning maths. Every child learns at their 
own pace, and understanding complex mathematical concepts can take 
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time. It’s important to remain patient and to avoid showing frustration 
or impatience, as this can negatively impact your child’s confidence and 
motivation.

Encouragement is the fuel that keeps the learning engine running. By 
praising your child’s efforts and progress, rather than just the outcomes, 
you can foster a positive attitude towards maths. Celebrate small victories 
and help your child to see that making mistakes is a natural part of the 
learning process.

Here are some practical tips for practicing patience and encouragement:

1. Set realistic expectations. Understand that learning maths is a journey, 
and it’s okay if your child doesn’t grasp a concept immediately. Set 
realistic expectations and encourage your child to take their time.

2. Use positive reinforcement. Encourage your child with positive words 
and praise. Highlight their efforts and the progress they’ve made, rather 
than focusing on what they haven’t yet achieved.

3. Make learning fun. Incorporate games and activities into your child’s 
maths practice. This can make learning more enjoyable and less stressful.

4. Learn together. Approach maths as a subject you can learn together. 
If you’re unsure about a concept, look it up together and discuss it. This 
can turn a stumbling block into a joint learning experience.

5. Seek support when needed. Don’t hesitate to seek support from 
teachers, tutors, or online resources if you encounter challenges. There 
are many resources available that can provide solutions and methods to 
help you and your child overcome difficulties.

In conclusion, practicing patience and encouragement is crucial for 
supporting your child’s mathematical journey. By setting realistic 
expectations, using positive reinforcement, making learning fun, learning 
together, and seeking support when needed, you can transform potential 
stumbling blocks into opportunities for growth and learning. Remember, 
your patience and encouragement can make a world of difference in your 
child’s attitude towards and success in maths.
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In the realm of education, particularly in the context of mathematics, 
the term "critical thinking" is often mentioned but rarely defined. This 
chapter aims to unpack what critical thinking is, why it's important, and 
how you can foster it in your child.

What Is Critical Thinking?

Critical thinking is the ability to analyze, evaluate, and synthesize 
information to solve problems and make decisions. It involves questioning 
assumptions, considering different perspectives, and using logic and 
evidence to support conclusions. In the context of maths, critical thinking 
is essential for understanding concepts, solving complex problems, and 
applying mathematical knowledge to real-world situations.

Why Is Critical Thinking Important?

Problem-Solving Skills: Critical thinking helps students develop strong 
problem-solving skills. By learning to approach problems from different 
angles and to question their assumptions, students become more adept 
at finding creative and effective solutions.

Deep Understanding: Rather than just memorizing formulas and 
procedures, critical thinking encourages students to develop a deep 
understanding of mathematical concepts. This understanding is more 
durable and can be applied flexibly to various problems.

Lifelong Learning: The skills developed through critical thinking are not 
limited to the classroom. They are essential for lifelong learning and 
success in any field. Critical thinking helps students become independent 
learners who can think for themselves and continue to grow intellectually.

we gotta get out 
of this place

(or, winning by critical thinking)
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How to Foster Critical Thinking

Encourage Questions and Exploration: Create an environment where your 
child feels comfortable asking questions and exploring ideas. Encourage 
them to wonder "why" and to seek out answers.

Use Open-Ended Problems: Instead of focusing solely on rote 
memorization and straightforward problems, introduce your child to 
open-ended problems that require them to think critically and apply 
their knowledge in new ways.

Discuss Different Perspectives: Encourage your child to consider different 
perspectives and approaches to solving problems. This can be done 
through group discussions, reading about different problem-solving 
strategies, or exploring real-world applications of maths.

Model Critical Thinking: Demonstrate critical thinking in your own 
problem-solving and decision-making. Show your child how you analyze 
situations, consider evidence, and make informed decisions.

Provide Resources and Support: There are many resources available 
that can help foster critical thinking, such as puzzles, logic games, and 
educational websites. These can provide structured opportunities for 
your child to practice and develop their critical thinking skills.

Critical thinking is a vital skill that goes beyond the classroom, preparing 
your child for success in all areas of life. By encouraging questions, using 
open-ended problems, discussing different perspectives, modeling 
critical thinking, and providing resources and support, you can help your 
child develop this essential skill. Remember, your role as a parent is not 
just to teach maths, but to foster a love of learning and the ability to think 
critically about the world.

Mathematics is not just about numbers and equations; it’s a powerful tool 
for developing critical thinking skills. This chapter explores how maths 
can enhance your child’s ability to analyze, evaluate, and synthesize 
information, ultimately preparing them for success in all areas of life.
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The Role of Maths in Critical Thinking

Maths provides a structured environment for critical thinking. It requires 
students to:

Analyze Problems: To solve a math problem, students must first 
understand the question, identify the relevant information, and determine 
the appropriate strategy. This process of analysis is a key component of 
critical thinking.

Evaluate Solutions: In maths, students learn to check their work and 
evaluate the reasonableness of their solutions. This habit of evaluation 
helps them develop the critical thinking skill of assessing the validity and 
reliability of information.

Synthesize Information: Maths often involves combining different 
concepts and strategies to solve complex problems. This synthesis of 
information is another critical aspect of critical thinking.

Specific Ways Maths Develops Critical Thinking

Problem-Solving: Maths is inherently about solving problems. By working 
through math problems, students learn to apply logical reasoning, 
persist through challenges, and develop strategies for tackling unfamiliar 
situations.

Pattern Recognition: Maths involves identifying patterns and making 
generalizations. This skill is crucial for critical thinking, as it allows 
individuals to make predictions and understand complex systems.

Abstract Thinking: Maths requires students to think abstractly, moving 
beyond concrete examples to understand and manipulate concepts. This 
ability to think abstractly is a fundamental aspect of critical thinking.

Communication and Collaboration: Many math problems benefit from 
discussion and collaboration. By working with others, students learn to 
articulate their thoughts, consider different perspectives, and integrate 
feedback, all of which are critical thinking skills.
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Fostering Critical Thinking Through Maths

Encourage Curiosity: Create a home environment where curiosity 
about maths is encouraged. Ask open-ended questions and encourage 
your child to explore mathematical concepts beyond just completing 
homework.

Provide Challenging Problems: Offer your child math problems that are 
challenging yet achievable. These problems should require them to think 
critically and apply their knowledge in new ways.

Discuss Strategies and Solutions: Talk with your child about the strategies 
they use to solve math problems. Encourage them to explain their 
thinking and to consider alternative approaches.

Highlight Real-World Applications: Show your child how maths is used in 
everyday life and in various careers. This helps them see the relevance of 
maths and encourages them to think critically about how mathematical 
concepts can be applied.

Maths is a powerful tool for developing critical thinking skills. By analyzing 
problems, evaluating solutions, and synthesizing information, students 
learn to think logically, abstractly, and creatively. As parents, you can 
support this process by encouraging curiosity, providing challenging 
problems, discussing strategies and solutions, and highlighting real-
world applications of maths. Remember, the skills your child develops 
through maths will benefit them far beyond the classroom, preparing 
them for success in all areas of life.

Critical thinking is a multifaceted skill that involves analyzing, evaluating, 
and synthesizing information. When it comes to mathematics, critical 
thinking skills are not just about solving equations; they involve a deeper 
understanding of concepts, the ability to apply knowledge to new 
situations, and the capacity to think abstractly. This chapter provides 
examples of critical thinking skills that involve mathematical skills, 
highlighting how maths can be a powerful tool for developing these 
essential abilities.
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1. Problem-Solving

Maths is inherently about solving problems, and this process requires 
critical thinking. For example, when a student encounters a word 
problem, they must first understand the question, identify the relevant 
information, and determine the appropriate strategy to solve it. This 
involves analyzing the problem, evaluating possible solutions, and 
synthesizing information to reach a conclusion.

Example:
Sarah has 30 apples. She wants to divide them equally among her friends. 
If she has 5 friends, how many apples will each friend get?

To solve this problem, a student must:
- Understand the concept of division.
- Analyze the information given (total number of apples and number of 
friends).
- Evaluate the best strategy to divide the apples equally.
- Synthesize the information to find the solution (30 apples ÷ 5 friends = 
6 apples per friend).

2. Pattern Recognition

Pattern recognition is a critical thinking skill that involves identifying 
patterns and making generalizations. In maths, this could involve 
recognizing patterns in numbers, shapes, or equations.

Example:
Consider the sequence 2, 4, 6, 8, ...

To recognize the pattern, a student must:
- Analyze the sequence to identify the common difference (in this case, 
+2).
- Evaluate the pattern to predict the next number in the sequence (10).
- Synthesize the information to understand the rule that generates the 
sequence (each number increases by 2).

3. Abstract Thinking

Abstract thinking is the ability to think beyond concrete examples to 
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understand and manipulate concepts. In maths, this could involve 
understanding and applying algebraic concepts.
Example:
Solve the equation 2x + 3 = 11.

To solve this equation, a student must:
- Understand the abstract concept of an unknown variable (x).
- Analyze the equation to determine the operations involved (addition 
and multiplication).
- Evaluate the steps needed to isolate the variable (subtract 3 from both 
sides, then divide by 2).
- Synthesize the information to find the solution (x = 4).

4. Communication and Collaboration

Critical thinking also involves the ability to communicate ideas and work 
collaboratively. In a math context, this could involve discussing problem-
solving strategies with peers or explaining a solution to the class.

Example:
A group of students is tasked with designing a model of a bridge using 
mathematical principles.

To complete this task, students must:
- Analyze the requirements and constraints of the bridge design.
- Evaluate different design strategies and materials.
- Synthesize their knowledge of maths and physics to create a viable 
design.
- Communicate their ideas and work collaboratively to build the model.

These examples illustrate how mathematical skills are integral to 
developing critical thinking abilities. By engaging in problem-solving, 
pattern recognition, abstract thinking, and collaborative communication, 
students not only improve their math skills but also enhance their overall 
critical thinking capabilities. As parents, you can support this development 
by encouraging your child to approach maths with curiosity, persistence, 
and a willingness to explore and understand the underlying principles of 
mathematical concepts.
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In today's rapidly evolving world, the acronym STEM has become 
increasingly prominent in educational and professional contexts. STEM 
stands for Science, Technology, Engineering, and Mathematics, and it 
encompasses a broad range of subjects and professions that are crucial 
for innovation, problem-solving, and economic growth. This chapter aims 
to define and explain STEM subjects and professions, highlighting their 
importance and the opportunities they present for your child's future.

What Are STEM Subjects?

STEM subjects are the foundational disciplines that prepare students for 
careers in science, technology, engineering, and mathematics. These 
subjects include:

Science: This encompasses the study of the natural world, including 
biology, chemistry, physics, and earth sciences. Science teaches students 
how to observe, experiment, and understand the principles that govern 
the universe.

Technology: This involves the application of scientific knowledge to 
create tools, machines, and systems that solve problems and improve 
lives. Technology subjects often include computer science, information 
technology, and engineering technologies.

Engineering: Engineering is the application of science and mathematics 
to design, build, and maintain structures, machines, and systems. 
It includes various disciplines such as mechanical engineering, civil 
engineering, electrical engineering, and chemical engineering.

Mathematics: Mathematics is the language of science and engineering. It 
involves the study of numbers, shapes, patterns, and logic. Mathematics 
provides the tools for analysis, modeling, and problem-solving in all 

working 9 to 5 
(OR, Discovering the world of work through maths)
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STEM fields.

Why Are STEM Subjects Important?

STEM subjects are important for several reasons:

Innovation and Problem-Solving: STEM fields drive innovation and 
provide solutions to some of the world's most pressing problems, from 
climate change to healthcare.

Economic Growth: STEM industries are among the fastest-growing 
sectors of the economy. Jobs in these fields are often high-paying and 
offer strong career prospects.

Global Competitiveness: A strong foundation in STEM subjects is essential 
for countries to remain competitive in the global marketplace.

STEM subjects lead to a wide range of professions, including but not 
limited to:

Scientists: Biologists, chemists, physicists, and environmental scientists 
who study and research various aspects of the natural world.

Technologists: Computer scientists, software developers, and IT 
professionals who design and manage technology systems.

Engineers: Mechanical, civil, electrical, and chemical engineers who 
design and build structures, machines, and systems.

Mathematicians and Statisticians: Professionals who analyze data, 
develop models, and solve complex problems using mathematical 
principles.

Supporting Your Child's Interest in STEM

Encourage Exploration: Provide opportunities for your child to explore 
STEM subjects through books, experiments, and educational programs.

Highlight Real-World Applications: Show your child how STEM subjects 
are applied in everyday life and in various careers.
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Foster a Growth Mindset: Encourage perseverance and a love of learning. 
Remind your child that making mistakes is a natural part of the learning 
process.

Seek Resources and Support: There are many resources available to 
support your child's interest in STEM, including after-school programs, 
online courses, and community groups.

STEM subjects and professions are vital for shaping the future and 
addressing the challenges of the 21st century. By understanding the 
importance of STEM and supporting your child's interest in these fields, 
you can help prepare them for successful and rewarding careers. 

Remember, your encouragement and the resources you provide can 
make a world of difference in your child's attitude towards and success 
in STEM.

A solid foundation in mathematics is crucial for success in many 
professions. This chapter explores various STEM professions that require 
a good understanding of mathematical concepts, providing examples 
and explanations to illustrate the importance of math in these fields.

1. Engineering

Engineering is a broad field that relies heavily on mathematics. Whether 
it’s designing a bridge, developing a new technology, or optimizing a 
manufacturing process, engineers use math to solve complex problems 
and ensure that their designs are safe and efficient.

Example: Civil Engineering

Civil engineers design and build infrastructure projects such as bridges, 
roads, and dams. They use mathematical principles like calculus and 
geometry to calculate forces, stresses, and materials needed for these 
structures. For instance, when designing a bridge, civil engineers must 
calculate the load it can bear and the materials required to withstand that 
load, using equations that involve advanced mathematical concepts.
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2. Computer Science

Computer science involves the study of algorithms, data structures, and 
computational processes. While it may seem more abstract, computer 
science relies on mathematical logic, discrete mathematics, and statistics 
to develop software, analyze data, and create efficient algorithms.

Example: Software Development

Software developers use mathematical concepts to write code that is 
efficient and error-free. For example, they might use algorithms to sort 
data quickly or to encrypt information securely. Understanding the 
mathematical principles behind these algorithms allows developers to 
optimize their code and solve complex problems.

3. Data Science and Analytics

Data science and analytics involve extracting insights from large datasets 
to inform decision-making. Professionals in this field use statistical 
methods, probability theory, and machine learning algorithms, all of 
which require a strong mathematical background.

Example: Machine Learning

Machine learning engineers develop algorithms that enable computers 
to learn from data and make predictions or decisions. This involves 
understanding complex mathematical concepts such as linear algebra, 
calculus, and probability theory. For instance, creating a recommendation 
system for a streaming service requires mathematical models to predict 
user preferences based on their viewing history.

4. Finance and Economics

While not always thought of as traditional STEM fields, finance and 
economics rely heavily on mathematical models and statistical analysis 
to understand markets, predict trends, and make investment decisions.

Example: Quantitative Finance

Quantitative analysts (quants) in finance use mathematical models 
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to develop trading strategies, price derivatives, and manage risk. They 
employ advanced mathematical techniques such as stochastic calculus 
and numerical methods to solve complex financial problems.

5. Physics and Astronomy

Physics and astronomy are fundamental sciences that seek to understand 
the universe at its most basic level. Researchers in these fields use 
mathematics to formulate theories, make predictions, and analyze 
experimental data.

Example: Astrophysics

Astrophysicists study the physical properties of celestial objects and 
the universe as a whole. They use mathematical models to describe 
phenomena such as black holes, galaxy formation, and the Big Bang. 
Advanced mathematical concepts like differential equations and tensor 
calculus are essential tools in astrophysics.

A strong understanding of mathematics is essential for success in 
many STEM professions. From engineering and computer science to 
data analytics and physics, mathematical skills are crucial for solving 
complex problems, developing new technologies, and advancing our 
understanding of the world. By encouraging your child to develop 
their mathematical abilities, you are preparing them for a wide range 
of exciting and rewarding careers in the STEM fields. Remember, your 
support and the resources you provide can make a significant difference 
in your child’s attitude towards and success in mathematics and STEM as 
a whole.
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The term "numeracy" is often mentioned in educational contexts, but 
what does it really mean, and why is it important for daily life? This chapter 
aims to explain the concept of numeracy skills and their significance in 
everyday activities.

What Are Numeracy Skills?

Numeracy skills refer to the ability to understand, interpret, and use 
mathematical concepts in everyday life. These skills go beyond basic 
arithmetic and involve critical thinking, problem-solving, and the ability 
to make informed decisions based on numerical information.

Why Are Numeracy Skills Important?

Numeracy skills are essential for managing personal finances, 
understanding data and statistics, making informed decisions, and 
navigating the complexities of modern life. Here are some specific 
examples of how numeracy skills are used in daily life:

Personal Finance Management: Balancing a budget, understanding 
bank statements, comparing prices, and making investment decisions 
all require numeracy skills. For instance, calculating the total cost of a 
loan or understanding the interest rates on a credit card are crucial for 
financial planning.

Health and Well-being: Understanding medical information, such as 
dosages, test results, and health statistics, involves numeracy skills. 
For example, interpreting a food label to understand nutritional 
information or calculating the correct dosage of medication requires 
basic mathematical understanding.

eight days a week
(OR, making sense of a world built on numbers)
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Consumer Decisions: Making informed purchases, comparing deals, 
and understanding contracts and warranties rely on numeracy skills. 
For instance, calculating the best value for money when shopping or 
understanding the terms of a mobile phone contract involves analyzing 
numerical data.

Navigation and Travel: Planning a trip, reading maps, understanding 
timetables, and converting currencies all require numeracy skills. For 
example, calculating the distance to a destination, estimating travel 
time, or converting foreign currency into your home currency involves 
basic mathematical operations.

Understanding Data and Statistics: In an increasingly data-driven world, 
the ability to interpret graphs, charts, and statistics is crucial. Whether 
it's understanding climate change data, analyzing sports statistics, or 
interpreting survey results, numeracy skills are essential for making 
sense of the information.

How to Develop Numeracy Skills

Encourage Practice: Regular practice of mathematical concepts can 
improve numeracy skills. Encourage your child to solve problems, play 
math games, and engage in activities that require mathematical thinking.

Real-Life Applications: Show your child how math is used in everyday 
life. Involve them in activities such as cooking (measuring ingredients), 
shopping (comparing prices), and planning (budgeting and scheduling).

Critical Thinking: Encourage your child to ask questions and think critically 
about numerical information. Discuss the relevance and reliability of 
data, and teach them to look for evidence to support claims.

Resources and Support: Provide resources such as books, games, and 
online tools that make learning math fun and engaging. If necessary, 
seek support from teachers, tutors, or educational programs to help your 
child develop their numeracy skills.

Numeracy skills are crucial for navigating the complexities of daily 
life, and while the maths taught in schools forms a strong foundation, 
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these skills are enhanced by, but not limited to, what is covered in the 
classroom. This chapter explores how you can support your child in 
developing advanced numeracy skills that go beyond the traditional 
school curriculum.

School maths provides the basic tools and concepts that are essential 
for developing numeracy skills. Topics such as arithmetic, algebra, 
geometry, and statistics lay the groundwork for understanding and 
applying mathematical principles in real-world situations. However, the 
application of these skills often requires a more nuanced understanding 
and the ability to think critically and creatively.

Encourage your child to apply maths in everyday situations. This could 
involve calculating change when shopping, measuring ingredients while 
cooking, or planning a budget for a family outing. These activities help 
to reinforce classroom learning and demonstrate the practical value of 
maths.

Critical Thinking and Problem-Solving
Challenge your child with problems that require them to think beyond 
basic calculations. Puzzles, logic games, and real-world scenarios 
can stimulate their critical thinking and problem-solving abilities. For 
example, discussing how to save money for a future purchase or how to 
interpret data in a news article can enhance their analytical skills.

Financial Literacy
Teach your child about personal finance and money management. 
This includes understanding the value of money, budgeting, saving, 
and investing. Financial literacy is a crucial life skill that is not always 
comprehensively covered in school maths.

Technology and Data Analysis
In the digital age, the ability to analyze data and use technology is 
increasingly important. Encourage your child to explore computer 
programming, data visualization tools, and other technological resources 
that can enhance their understanding of maths and its applications.

Enrichment Programs and Extracurricular Activities

Look for enrichment programs, clubs, or competitions that focus 
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on maths and related fields. These activities can provide additional 
challenges and opportunities for your child to develop their numeracy 
skills in a supportive and engaging environment.

Encouraging a Growth Mindset
Foster a love of learning and a willingness to tackle challenges. Encourage 
your child to see mistakes as learning opportunities and to persevere 
when faced with difficult problems. A growth mindset is essential for 
developing advanced numeracy skills.

While the maths taught in schools is foundational, numeracy skills are 
enhanced by, but not limited to, what is covered in the classroom. By 
encouraging real-life applications, critical thinking and problem-solving, 
financial literacy, technology and data analysis, enrichment programs, 
and a growth mindset, you can support your child in developing advanced 
numeracy skills that will benefit them in all areas of life. Remember, your 
role as a parent is crucial in providing the encouragement, resources, and 
opportunities that will help your child become confident and competent 
in using maths beyond the classroom.

Numeracy skills are not just important for personal and professional 
success; they also have significant social and cultural implications. This 
chapter outlines the social and cultural significance of numeracy skills 
and why they are essential for full participation in modern life.

1. Economic Participation
Numeracy skills are crucial for economic participation and empowerment. 
Individuals with strong numeracy skills are more likely to secure well-
paying jobs, manage their finances effectively, and contribute to economic 
growth. In a globalized economy, the ability to understand and analyze 
data, make informed financial decisions, and adapt to new technologies 
is essential for both personal and national economic success.

2. Health and Well-being
Numeracy skills play a vital role in health and well-being. Understanding 
medical information, interpreting health statistics, and making informed 
decisions about treatments and lifestyle choices require a basic 
understanding of mathematics. For example, calculating drug dosages, 
interpreting nutritional information, and understanding the risks and 
benefits of medical procedures are all numeracy-related tasks that affect 
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individual and public health.

3. Civic Engagement
Numeracy skills are essential for informed civic engagement. In a 
democratic society, citizens are expected to understand and interpret 
data related to public policy, economics, health, and the environment. 
This includes reading and understanding graphs, charts, and statistics 
in news reports, analyzing political polls, and making informed votes. 
Numeracy skills enable individuals to participate more effectively in the 
democratic process and contribute to the common good.

4. Cultural Appreciation
Numeracy skills also contribute to cultural appreciation and 
understanding. Many aspects of culture, from music and art to architecture 
and literature, involve mathematical concepts. For example, the golden 
ratio is found in art and architecture, while rhythm and harmony in music 
are based on mathematical patterns. Understanding these connections 
can enhance one’s appreciation of cultural artifacts and contribute to a 
more rounded cultural education.

5. Technological Advancement
In an era of rapid technological advancement, numeracy skills are 
essential for understanding and utilizing new technologies. From 
smartphones and social media to advanced scientific instruments 
and medical technologies, the ability to understand and interact with 
technology requires a basic understanding of mathematics. Numeracy 
skills enable individuals to adapt to new technologies, contribute to 
technological innovation, and participate fully in the digital age.

6. Global Citizenship
Numeracy skills are also important for global citizenship. In an 
interconnected world, understanding global issues such as climate 
change, poverty, and inequality requires the ability to interpret and 
analyze data from different sources. Numeracy skills enable individuals 
to understand these complex issues, make informed decisions, and 
contribute to global solutions.

Numeracy skills are socially and culturally significant in today’s society. 
They are essential for economic participation, health and well-being, civic 
engagement, cultural appreciation, technological advancement, and 
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global citizenship. By supporting your child’s development of numeracy 
skills, you are not only preparing them for personal and professional 
success but also equipping them to participate fully in the social and 
cultural life of their community and the wider world. Remember, your 
encouragement and the resources you provide can make a significant 
difference in your child’s attitude towards and success in mathematics 
and its application in society.

Maths is often seen as a subject that deals with numbers, equations, and 
problem-solving, but its benefits extend far beyond the classroom. Maths 
can play a significant role in personal development, fostering skills and 
qualities that are valuable in all areas of life. How can maths aid personal 
development and why it is an essential component of a well-rounded 
education.

1. Critical Thinking and Problem-Solving

Maths encourages critical thinking by requiring students to analyse 
problems, evaluate information, and devise logical solutions. This 
process develops the ability to think critically and approach challenges 
systematically, skills that are invaluable in personal development.

Example:
When solving a complex math problem, a student must:
- Understand the problem and identify the relevant information.
- Determine the appropriate strategy or formula to apply.
- Work through the problem step-by-step, using logical reasoning.
- Check the solution to ensure its accuracy.

This process mirrors the steps involved in solving real-life problems, 
making maths an excellent training ground for developing critical 
thinking and problem-solving skills.

2. Persistence and Resilience

Maths can be challenging, and solving complex problems often requires 
persistence and resilience. By tackling difficult math problems, students 
learn to persevere through challenges, embrace failures as learning 
opportunities, and develop a growth mindset.
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Example:
If a student struggles with a particular math concept, they must:
- Keep trying different approaches until they find one that works.
- Seek help from teachers, peers, or resources when needed.
- Reflect on their mistakes and learn from them.

This process builds resilience and teaches students that hard work 
and perseverance can lead to success, valuable lessons for personal 
development.

3. Attention to Detail

Maths requires precision and attention to detail. Whether it’s solving an 
equation, working through a proof, or analysing data, students must be 
meticulous in their work to avoid errors. This attention to detail is a skill 
that can be applied to all areas of life.

Example:
When solving a math problem, a student must:
- Carefully read and understand the problem.
- Accurately perform calculations.
- Check their work for mistakes.

Developing this level of attention to detail helps students become more 
thorough and reliable in their personal and professional lives.

4. Time Management and Organisation

Maths often involves managing multiple steps and concepts 
simultaneously. This requires good time management and organisational 
skills to plan and execute problem-solving strategies effectively.

Example:
When preparing for a math exam, a student must:
- Prioritise topics based on difficulty and importance.
- Create a study schedule that allows for adequate preparation.
- Organise their notes and resources for easy reference.

These skills in time management and organisation are crucial for 
personal development and can be applied to various aspects of life, from 
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academic pursuits to personal projects.

5. Confidence and Self-Esteem

Mastering maths can significantly boost a student’s confidence and self-
esteem. As they tackle and solve problems, students develop a sense of 
accomplishment and belief in their abilities.

Example:
When a student successfully solves a challenging math problem, they:
- Feel a sense of pride and achievement.
- Gain confidence in their problem-solving skills.
- Develop a more positive self-image.

This confidence can spill over into other areas of life, encouraging students 
to take on new challenges and pursue their goals with determination.

Maths is more than just a subject in school; it is a tool for personal 
development. By fostering critical thinking, persistence, attention to 
detail, time management, and confidence, maths equips students with 
skills and qualities that are essential for success in all areas of life. As 
parents, you play a crucial role in supporting your child’s development of 
these skills. Encourage your child to embrace maths as an opportunity for 
growth, provide resources and support, and celebrate their achievements 
along the way. Remember, your encouragement and belief in your child’s 
abilities can make a significant difference in their attitude towards maths 
and their personal development journey.
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The transition from Key Stage 2 (KS2) to Year 7 maths involves several 
shifts in focus and complexity. Here's a breakdown of the fundamental 
differences, what is new, what is different, and which KS2 skills need to 
be mastered to fully grasp Year 7 maths expectations:

New Concepts in Year 7 Maths:

1. Algebraic Thinking: Year 7 introduces algebra as a means to solve a 
variety of problems. This includes understanding variables, expressions, 
and equations.

2. Geometry and Measures: While geometry is present in KS2, Year 7 
delves deeper into properties of shapes, transformations, and the use of 
geometric reasoning to solve problems.

3. Statistics and Probability: Year 7 introduces more complex data handling 
and probability concepts, moving beyond simple data representation to 
interpreting and analyzing data.

Differences in Focus and Complexity:

1. Fluency and Complexity: Year 7 maths emphasizes fluency in performing 
operations with fractions, decimals, and percentages, and introduces 
more complex problem-solving scenarios.

2. Mathematical Reasoning: There is a greater emphasis on mathematical 
reasoning, including explaining and justifying mathematical processes 
and solutions.

3. Problem-Solving: Year 7 introduces multi-step problems and problems 
that require a combination of mathematical skills, including algebraic 

RISE
(OR, WHAT CAN YOU EXPECT TO CHANGE IN SECONDARY MATHS)
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manipulation.

KS2 Skills to Master:

1. Understanding Factors
A factor is a number that perfectly divides another number without 
leaving a remainder. This means if you can divide a number (let’s say ‘A’) 
by another number (say ‘B’), and the result is a whole number with no 
remainder, then B is a factor of A.

2. Arithmetic Operations: Mastery of all four operations (addition, 
subtraction, multiplication, and division) with whole numbers, fractions, 
and decimals. This includes long multiplication and division.

3. Fractions, Decimals, and Percentages: Understanding and manipulating 
fractions, decimals, and percentages, including converting between 
them.

4. Geometry: Familiarity with basic geometric shapes, their properties, 
and the ability to measure and calculate perimeters, areas, and volumes.

5. Algebraic Foundations: While not fully algebra yet, understanding and 
applying basic number patterns and relationships, which will form the 
basis for algebraic thinking.

Bridging the Gap:

To bridge the gap between KS2 and Year 7 maths, students should 
focus on consolidating their understanding of KS2 topics, particularly 
in areas like long division, fractions, and decimals. They should also 
start exploring introductory algebra concepts and practice solving more 
complex problems that involve multiple steps and different operations.

By ensuring a strong foundation in these KS2 skills, students will be well-
prepared to tackle the new challenges and concepts introduced in Year 7 
maths.

In the following pages, I will provide you with methods for each of these 
main topics, and show links with other topics, as this is one of the key 
paths to success in maths.
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Introduction

Mathematics is an incredible subject that plays a crucial role in our everyday 
lives. One of the most exciting sections of mathematics is the study of 
numbers. In this section, we will explore different types of numbers, their 
properties, and how they interact with one another. By the end, you will see 
why numbers are not only essential but also fascinating!

Types of Numbers

Numbers can be categorised into various types, each with its own unique 
characteristics. The most common types include:

Natural Numbers

Natural numbers are the simplest form of numbers, starting from 1 and 
continuing infinitely (1, 2, 3, 4, …). They are used for counting objects and 
ordering them. For example, when you count the number of apples in a 
basket, you use natural numbers.

Whole Numbers

Whole numbers are similar to natural numbers but include zero. This means 
that whole numbers are (0, 1, 2, 3, 4, …). Whole numbers are useful in many 
situations, such as measuring temperature, where zero may represent a 
specific state.

Integers

Integers expand the concept of numbers even further by including negative 
numbers. Integers are represented as (…, -3, -2, -1, 0, 1, 2, 3, …). They are 
found in various real-life scenarios, such as financial transactions (debts 
can be represented as negative numbers).

Rational Numbers

Rational numbers are numbers that can be expressed as fractions or ratios 
of integers. For example, 1/2, 3/4, and 2 are all rational numbers, as 2 can be 
expressed as 2/1. Rational numbers help us understand parts of a whole, 
making them vital in cooking, construction, and many other fields.
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Irrational Numbers

Irrational numbers cannot be expressed as a simple fraction. This means 
their decimal form goes on forever without repeating. A famous example 
is pi (π), which represents the ratio of the circumference of a circle to its 
diameter. Another example is the square root of 2, which is approximately 
1.41421356. These numbers often appear in advanced mathematics and 
geometry.

Number Properties

Numbers also have fascinating properties that help mathematicians 
identify patterns and solve problems. Here are a few key properties:

Commutative Property

The commutative property states that the order in which numbers are 
added or multiplied does not change the result. For addition, this means (a 
+ b = b + a), and for multiplication, (a x b = b x a).

Associative Property

The associative property indicates that when adding or multiplying, the 
grouping of the numbers does not affect the sum or product. For example, 
(a + b) + c = a + (b + c) and (a x b) x c = a x (b x c).

Distributive Property

The distributive property links multiplication and addition. It states that 
multiplying a number by a sum is the same as multiplying each addend 
separately and then adding the results. In mathematical terms, a x (b + c) 
= (a x b) + (a x c).
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Understanding Factors

A factor is a number that perfectly divides another number without 
leaving a remainder. This means if you can divide a number (let’s say ‘A’) 
by another number (say ‘B’), and the result is a whole number with no 
remainder, then B is a factor of A.

How to Explain Factors

1. Take a familiar number, for example, 10. Show your child how it can be 
split into different numbers of equal groups.

2. Start with two groups of five and explain that because 5 can be divided 
evenly into 10 (that is, without leaving a remainder), 5 is a factor of 10. 
Likewise, 1 and 10 are also factors of 10.

3. Make use of objects around you. For example, take 6 cookies and ask 
them how they can divide these cookies into equal groups. The numbers 
they use (1, 2, 3 or, 6) are the factors of 6.

Understanding Multiples

A multiple is a number that can be evenly divided by another number. In 
other words, when we multiply a number (A) by any other whole number 
(B), the result (C) is a multiple of both A and B.

How to Explain Multiples

1. Again, pick a familiar number, like 5. Explain that if you have 5 apples in 
one group, 10 apples in two groups of five, 15 apples in three groups, and 
so forth, each of these quantities (5, 10, 15…) are multiples of 5.

ANOTHER BRICK IN 
THE WALL

(OR, THE FOUNDATIONS OF ALL NUMBER WORK)
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2. Use a number line for visualising multiples. Place markers at 4, 8, 12, 
16… to show multiples of 4. This will help in understanding that multiples 
are bigger than the original number and keep getting larger.

3. Encourage your child to use their times tables to identify multiples. For 
example, the 3 times table (3, 6, 9, 12…) gives them the multiples of 3.
In conclusion, mastering these basic building blocks will not only 
boost their confidence but also lay a strong foundation for complex 
mathematical concepts. Just remember to keep learning fun and 
engaging!

What Are Prime Numbers?

In maths, a prime number is a whole number that is greater than 1 and 
has only two positive divisors: 1 and itself. The key here is that prime 
numbers cannot be divided evenly by any other numbers than 1 and 
themselves.

Examples of prime numbers include 2, 3, 5, 7, 11, 13, 17, and so on. For 
instance, number 7 is a prime number because it only has two divisors: 1 
and 7 itself.

How to Identify Prime Numbers?

The first rule in identifying a prime number is that it has to be greater 
than 1. The number 1 is not considered a prime number. Secondly, if the 
number can be divided evenly by any other number than 1 and itself, 
then it is not a prime number.

A simple trick for checking whether a number is prime or not for smaller 
numbers is to check if it can be divided by 2, 3, or 5 without leaving a 
remainder. If it can, then it is not a prime number.

A Fun Exercise: The Sieve of Eratosthenes

A great way to visualize prime numbers with your child is the Sieve of 
Eratosthenes. It’s an ancient algorithm used to find all prime numbers up 
to any given limit.

Start by making a list of numbers from 1 to 100 in a grid. Then follow 
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these steps:

1. Cross out the number 1 (since it’s not a prime).

2. Circle the next number that is not crossed out (2), and then cross out all 
multiples of this number.

3. Repeat Step 2 for the next number that is not crossed out.
At the end, the numbers left uncrossed are the prime numbers. This 
exercise can give a child a visual on how unique and rare prime numbers 
are.

Why Learn about Prime Numbers?

Prime numbers play a fundamental role in number theory and are the 
building blocks of maths. Prime numbers are used in cryptography, which 
is critical in online security. Furthermore, learning about prime numbers 
can help cultivate a child’s problem-solving and logical reasoning skills.

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100
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come together
(OR, FINDING COMMON FACTORS AND MULTIPLES)

Whether your child is learning this in school or you’re refreshing your 
own mathematics skills, understanding how to find the Highest Common 
Factor and Lowest Common Multiple of two numbers can seem daunting 
at first.

Understanding Highest Common Factors (HCF)

The Highest Common Factor (HCF), also known as the Greatest Common 
Divisor, is the largest number that divides exactly into two or more 
numbers.

How to Find the HCF

List Factors: Start by writing all the factors of the two (or more) numbers 
you are investigating. For example, the factors of 12 are 1, 2, 3, 4, 6, 12 and 
the factors of 20 are 1, 2, 4, 5, 10, 20. The Highest common factor of these 
numbers is the largest number that appears in both sets. In this case, it 
will be 4.

Understanding Lowest Common Multiples (LCM)

The Lowest Common Multiple (LCM) is the smallest number that’s a 
multiple of two or more numbers. It is essentially the smallest number 
into which the numbers divide exactly. 
How to Find the LCM

List Multiples: Start by listing several multiples of each number, then 
identify the smallest number that appears in each list. Be sure to share 
with your child that the LCM of any number and 0 is always 0, as any 
number times 0 equals 0.
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the scientist
(OR, understanding the DNA of numbers)

Prime factor decomposition, also known as prime factorisation, is a 
fundamental concept in Mathematics. It involves breaking down a 
composite number into its basic ‘building blocks’—the prime numbers 
that multiply together to give the original number. This guide will explain 
the process in a simple, easy-to-understand manner. So, let’s jump right 
into it!

Steps to perform Prime Factor Decomposition

Step 1: Write down the number you will decompose.
First, write down the number that you wish to decompose.
For example, let’s decompose 36.
36

Step 2: Identify the smallest prime number
Our task is to begin dividing the number by the smallest possible prime 
number, which is 2.

Step 3: Divide by the prime number
Divide the number by the prime number. If it divides evenly (without 
leaving a remainder), write down the prime number and the result of the 
division.
36 ÷ 2 = 18
So, we write down 2 and 18.

Step 4: Repeat the process
Repeat this process with the result from the division. Keep dividing by 2 
until it no longer divides evenly. Then, move to the next smallest prime 
number, which is 3.

So, here, divide 18 by 2 again to get 9. Then, divide 9 by 3 to get 3. Also, 
divide 3 by 3 to get 1. Once you reach 1, you’ve completely decomposed 
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the number.

Here’s the full process:
36 ÷ 2 = 18
2, 18

18 ÷ 2 = 9
2, 2, 9

9 ÷ 3 = 3
2, 2, 3, 3

3 ÷ 3 = 1
2, 2, 3, 3, 1

By removing the 1 (since it’s not a prime number), we’re left with:
2, 2, 3, 3.

You will usually be asked to ‘express the number X as the product of it’s 
prime factors’, which simply means to put the numbers in a calculation. If 
appropriate, use index (powers) form:

36 = 2 x 2 x 3 x 3

or

36 = 22 x 32  

This approach will work for any composite number. With a bit of practice, 
your kids will master prime factor decomposition in no time at all. 
Remember, it’s all about breaking the number down into prime ‘building 
blocks’, again and again, until you can’t go any further.
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better together
(OR, HCF AND LCM LIKE a pro!)

A couple of pages back, we looked at how to find the HCF and LCM of a 
pair of numbers. That method is fine, but it does have some limitations.

Now that we have discovered the DNA of numbers, as prime factors, we 
can tackle HCF and LCM properly.

How to Find the HCF

1. 	 List the Prime Factors: Begin by listing the prime numbers that 
multiply together to give the original numbers. Remember, prime 
numbers are numbers that only have two distinct natural number 
divisors: 1 and the number itself. For instance, the prime factors of 18 are 
2, 3, 3 (equal to 2 x 3 x 3 = 18).

2.	 Identify Common Prime Factors: Seek out the prime factors that 
the original numbers share. For example, if the second number is 24, its 
prime factors are 2, 2, 2, 3 (equal to 2 x 2 x 2 x 3 = 24). The common prime 
factors between 18 and 24 are therefore 2, 3. A common way to present 
this would be through a Venn diagram:
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3. Take the Product of Common Prime Factors: Multiply the common 
prime factors together. In our example, 2 x 3 equals 6. Therefore, 6 is the 
HCF of the numbers 18 and 24. In the Venn diagram, you can see that 2 
and 3 are in the middle section. This is a visual representation of how to 
find the highest common factor.

How to Find the LCM

1. In the same way as finding the HCF, you could list the prime factors of 
each number. For the LCM, you add in the unique factors of each number 
as well. Using the Venn diagram, you simply add all the numbers that 
have been written into it in all three sections.

2. Take the Product of All the Factors: Multiply these factors together to 
get the LCM. For our example 18 and 24, the LCM would be 2 x 2 x 2 x 3 x 
3, which equals 72.

The mathematical skills that use HCF (Highest Common Factor) and LCM 
(Least Common Multiple) include:

1. Simplifying fractions: By finding the HCF of the numerator and the 
denominator, you can simplify a fraction to its lowest terms.

2. Finding the greatest common divisor (GCD): The HCF is essentially the 
same as the GCD, which is used in various mathematical algorithms and 
number theory.

3. Solving problems involving the distribution of objects into equal 
groups: When you need to find out how many groups can be formed 
without any leftovers, you might use the HCF.

4. Calculating the least common denominator (LCD) for adding or 
subtracting fractions: The LCM of the denominators is used as the LCD to 
combine fractions with different denominators.

5. Determining the smallest number that is a multiple of two or more 
given numbers: This is directly the application of LCM.

6. Solving problems related to the frequency of events: If two or more 
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events occur at different intervals, the LCM can be used to find when they 
will all occur simultaneously again.

7. Factoring polynomials: In algebra, finding the HCF of the coefficients 
can help in factoring polynomials.

8. Solving problems involving the measurement of time, such as finding 
the time when two clocks that run at different speeds will show the same 
time again.

These skills are fundamental in various areas of mathematics, including 
arithmetic, algebra, number theory, and problem-solving.
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PIECE OF ME
(OR, AN INTRODUCTION TO FRACTIONS)

Learning about fractions can be a challenging yet essential aspect of a 
child’s mathematical education. This guide is designed to help parents 
assist their children in understanding and mastering simplifying and 
equivalent fractions through engaging and practical approaches.

Understanding the Basics

What Are Fractions?

A fraction represents a part of a whole. It consists of two numbers: the 
numerator (the top number) and the denominator (the bottom number). 
For example, in the fraction 3/4, the numerator 3 indicates how many parts 
we have, while the denominator 4 indicates how many equal parts the 
whole is divided into.

What Are Equivalent Fractions?

Equivalent fractions are different fractions that represent the same value. 
For example, 1/2 is equivalent to 2/4 and 3/6. Understanding equivalent 
fractions helps children recognize that there are multiple ways to express 
the same quantity.

Step 1: Familiarize with Fraction Concepts
Before diving into simplification and equivalence, ensure that your child 
understands basic fractions. Use visual aids, such as pie charts or fraction 
bars, to visually demonstrate how fractions work.

Step 2: Introduce Simplifying Fractions
1. Definition: Explain that simplifying a fraction means reducing it to its 
smallest form while keeping its value the same.
2. Finding the GCD: Teach your child how to find the Greatest Common 
Divisor (GCD) of the numerator and denominator. This can be useful for 
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simplification.
Example: For the fraction 8/12, the GCD is 4.

3. Simplification Process: Divide both the numerator and the denominator 
by the GCD: 8 divided by 4 and 12 divided by 4 = 2/3.

Step 3: Explore Equivalent Fractions
1. Creating Equivalent Fractions: Start with a simple fraction, like 1/2, and 
show how to multiply both the numerator and denominator by the same 
non-zero number: 1 x 2 = 2 and 2 x 2 = 4, so 1/2 = 2/4.
2. Visual Representation: Utilize fraction strips or drawings. Display that 
1/2 and 2/4 fill the same amount of space.

Step 4: Practice with Real-Life Examples
Encourage your child to look for fractions in daily life. Cooking 
measurements, sharing food, or dividing items can be practical ways to 
see fractions in action. For example, discussing how you can cut a pizza 
into equal slices can reinforce the concept of fractions.

Step 5: Use Online Resources and Games
There are many educational websites and games that focus on fractions. 
There are lots of educational apps and websites that can provide 
interactive exercises to make learning fun.
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CHANGES
(OR, FRACTIONS, DECIMALS AND PERCENTAGES)

Understanding how to convert between fractions, decimals, and 
percentages is a fundamental skill in mathematics. This guide will help 
you, as a parent, to teach your child these conversions using factors and 
multiples, which will aid in deeper learning and understanding.

Converting Fractions to Decimals

1. Divide the Numerator by the Denominator
To convert a fraction to a decimal, divide the numerator (the top number) 
by the denominator (the bottom number). For example, to convert the 
fraction ¾, divide 3 by 4. The result is 0.75.

2. Using Factors to Simplify
Before converting, check if the fraction can be simplified by finding the 
greatest common factor (HCF) of the numerator and the denominator. 
For example, in the fraction 8/12, the HCF is 4. Divide both the numerator 
and the denominator by 4 to simplify the fraction to 2/3.

Converting Decimals to Fractions

1. Place the Decimal Over the Place Value
 To convert a decimal to a fraction, write the decimal as the numerator and 
the place value as the denominator. For example, 0.75 is 75 hundredths, 
so the fraction is 75/100.

2. Simplify the Fraction
 Once you have the fraction, simplify it by finding the HCF of the numerator 
and the denominator. In the example above, the HCF of 75 and 100 is 25. 
Divide both by 25 to simplify the fraction to 3/4.
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Converting Fractions to Percentages

1. Convert the Fraction to a Decimal First
As explained above, divide the numerator by the denominator to get a 
decimal. For example, ¾ becomes 0.75.

2. Multiply by 100
Multiply the decimal by 100 to convert it to a percentage. In our example, 
0.75 multiplied by 100 equals 75%.

Converting Decimals to Percentages

1. Multiply by 100
To convert a decimal to a percentage, simply multiply the decimal by 100. 
For example, 0.6 becomes 60% when multiplied by 100.

Converting Percentages to Fractions

1. Write the Percentage as a Fraction Over 100
To convert a percentage to a fraction, write the percentage as the 
numerator over a denominator of 100. For example, 25% becomes 25/100.

2. Simplify the Fraction
Simplify the fraction by finding the HCF of the numerator and the 
denominator. In the example above, the HCF of 25 and 100 is 25. Divide 
both by 25 to simplify the fraction to 1/4.

Converting Percentages to Decimals

1. Divide by 100
To convert a percentage to a decimal, divide the percentage by 100. For 
example, 30% becomes 0.30 when divided by 100.

Tips for Deeper Understanding

Use Real-Life Examples: Relate fractions, decimals, and percentages to 
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real-life situations, such as discounts in shopping or portions of a pizza.

Practice with Visual Aids: Use visual aids like fraction circles, number 
lines, or pie charts to help visualise the conversions.

Incorporate Factors and Multiples: Regularly practice finding factors and 
multiples to make simplifying fractions and understanding relationships 
between numbers easier.
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the whole of the 
moon

(OR, CALCULATING WITH fractions)
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ADDING AND SUBTRACTING FRACTIONS

Step 1: Finding a Common Denominator
When adding or subtracting fractions, it’s essential to have a common 
denominator. The common denominator is a multiple of the denominators 
of the fractions involved.

How to Find the Common Denominator:

1. Identify the Denominators: Look at the fractions you want to add or 
subtract. For example, 1/3 and 1/6.

2. List the Multiples:
	 For 3: 3, 6, 9, 12…
	 For 6: 6, 12, 18…

3. Choose the Least Common Multiple (LCM): The smallest number that 
appears in both lists is 6. Hence, our common denominator is 6.

Step 2: Adjusting the Fractions
Once the common denominator is found, we must adjust the fractions 
accordingly so that they share this denominator.

Adjusting 1/3:
Multiply both the numerator and denominator by 2: 1/3 = (1x2)/(3x2) = 2/6

Now our fractions are 2/6 and 1/6.

Step 3: Adding or Subtracting the Fractions
With the fractions adjusted to have the same denominator, you can 
simply add or subtract the numerators.

Addition Example:
2/6 + 1/6 = (2+1)/6 = 3/6

You can simplify 3/6 to 1/2 by dividing both the numerator and denominator 
by their common factor, which is 3.

Subtraction Example:
2/6 - 1/6 = (2-1)/6 = 1/6
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MULTIPLYING FRACTIONS

When multiplying fractions, the process is straightforward:

Step-by-Step Process

1. Multiply the Numerators: Take the top numbers of both fractions and 
multiply them together.

2. Multiply the Denominators: Take the bottom numbers of both fractions 
and multiply them together.

3. Simplify the Result: If possible, reduce the resulting fraction to its 
simplest form.

Example:

Multiply 2/3 and 3/5.

1. Multiply the numerators: 2 x 3 = 6.

2. Multiply the denominators: 3 x 5 = 15.

3. Combine: 6/15.

4. Simplify: Both numerator and denominator can be divided by 3. 
So, 6/15 = 2/5.

Visualisation with Factors

To deepen understanding, consider the factors: 6 consists of the factors 
(2 x 3). 15 consists of the factors (3 x 5). By recognising common factors, 
simplification becomes clearer.

When you multiply fractions, you are asking 'what is three quarters of one 
half?' and so the answer will be smaller than you originally started out with.

This goes against what you'd expect to happen.
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DIVIDING FRACTIONS

Dividing fractions may seem more complex, but it can be simplified:

Step-by-Step Process

1. Reciprocal of the Second Fraction: Flip the second fraction (the divisor).

2. Multiply: Use the multiplication method as described above.

3. Simplify the Result: Again, reduce the final fraction if needed.

Example:

Divide 3/4  by 1/2.

1. Flip the second fraction: The reciprocal of 1/2 is 2/1.

2. Multiply: 3/4 x 2/1.

	 Numerators: (3 x 2 = 6)

	 Denominators: (4 x 1 = 4)

	 Result: 6/4.

3. Simplify:6/4 = 3/2.

Visualisation with Multiples

Using multiples can reinforce this. Note that: 4 is a multiple of 2. 
Recognising this helps in simplification.

When you divide fractions, you are asking 'how many halves are there in three 
quarters?' and so the answer will be greater than you originally started with.

This again goes against what you would expect.
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duality
(OR, an introduction to ratio)

Ratios are a fundamental concept in mathematics that express the 
relationship between two or more quantities. They are frequently used in 
various fields such as finance, cooking, construction, and more, making 
them an essential skill to grasp. Simplifying ratios is the process of 
reducing these relationships to their most basic form, making them easier 
to work with. This is similar to simplifying fractions, where the goal is to 
make the numbers less complex and more interpretable. Understanding 
how to simplify ratios not only involves mathematical operations but 
also requires a good grasp of concepts like the Highest Common Factor 
(HCF) and the Lowest Common Multiple (LCM), which help clarify the 
relationship between numbers.

A ratio compares two or more quantities, showing the relative size of one 
quantity to another. For example, if a recipe calls for 2 cups of flour and 3 
cups of sugar, the ratio of flour to sugar is expressed as 2:3. This notation 
indicates that for every 2 parts of flour, there are 3 parts of sugar.

Steps to Simplify Ratios

Step 1: Identify the Numbers in the Ratio

Start by clearly identifying the numbers in the ratio. For instance, if we 
have a ratio of 8:12, the numbers are 8 and 12.

Step 2: Find the Highest Common Factor (HCF)

The next step is to determine the HCF of the two numbers. The HCF is the 
largest number that divides both quantities without leaving a remainder.

For 8 and 12:
•	 The factors of 8 are 1, 2, 4, 8.
•	 The factors of 12 are 1, 2, 3, 4, 6, 12.
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•	 The common factors are 1, 2, 4, and the HCF is 4.

Step 3: Divide Both Numbers by the HCF

Now, divide both parts of the ratio by the HCF you calculated in the 
previous step.

For 8:12:
•	 Divide 8 by 4 = 2
•	 Divide 12 by 4 = 3

Therefore, the simplified ratio is 2:3.

Step 4: Verify Your Ratio

Lastly, verify your simplified ratio by checking if both parts can be 
multiplied by the HCF to yield the original ratio.
•	 2 × 4 = 8
•	 3 × 4 = 12

This confirms that your simplified ratio is correct.

SHARING INTO A RATIO

Understanding how to share an amount in a ratio is an essential maths 
skill, not just for schoolwork but also for real-life situations. This guide 
will help you teach your child how to divide amounts in ratios using 
simple steps, factors, and multiples.

Step-by-Step Guide to Sharing Amounts in Ratios

1. Understand the Ratio
First, clarify the ratio with your child. In our example, the ratio 2:3 can be 
broken down into parts: - Child A: 2 parts - Child B: 3 parts

2. Calculate the Total Parts
Next, add both parts of the ratio together: - Total Parts = 2 (Child A) + 3 
(Child B) = 5 parts
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3. Determine the Value of Each Part
Now, divide the total amount by the total parts to find out how much 
each part is worth. This can be done using division: - Total Amount = £30 
- Value of Each Part = Total Amount ÷ Total Parts - Value of Each Part = £30 
÷ 5 = £6

4. Calculate Each Child’s Share
Now that you know the value of each part, calculate each child’s share by 
multiplying the value of each part by the number of parts they receive: - 
Child A’s Share: 2 parts × £6 = £12 - Child B’s Share: 3 parts × £6 = £18

5. Check Your Work
To ensure your calculations are correct, check that the shares add up to 
the total amount: - £12 (Child A) + £18 (Child B) = £30

FINDING TOTALS FROM A GIVEN DIFFERENCE

Next, we will look at how to find two amounts based on a given ratio and 
the difference between them. The process involves using factors and 
multiples, ensuring a strong grasp of these concepts.

Step 1: Understand the Ratio
A ratio expresses the relationship between two quantities. For example, a 
ratio of 2:3 means that for every 2 parts of one quantity, there are 3 parts 
of another. Here, we will define the two amounts as ( A ) and ( B ). In our 
example, let’s say:
• Amount ( A ) (the first quantity) relates to Amount ( B ) (the second 
quantity) as 2:3.

Step 2: Identify the Difference
Next, identify the difference between the two amounts. For our purposes, 
let’s say the difference between ( A ) and ( B ) is 10. This means when you 
subtract the smaller amount from the larger amount, you get 10:
• ( B - A = 10 ).

Step 3: Use the Ratio to Set Up Parts
Given the ratio 2:3, let’s break it down into parts. The total number of 
parts is:
• ( 2 + 3 = 5 ) parts.
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Amount ( A ) makes up 2 parts and Amount ( B ) makes up 3 parts of the 
total.

Step 4: Express Each Amount in Terms of a Common Factor
Let’s introduce a common factor, which we will call ( x ). We can express 
each amount in terms of this factor:
•	 Amount ( A = 2x )
•	 Amount ( B = 3x )

Step 5: Use the Difference to Form an Equation
Now, use the difference we’ve determined (in this case, 10) to set up an 
equation:
•	 ( B - A = 10 )
•	 ( 3x - 2x = 10 )
This simplifies to:
•	 ( x = 10 ).

Step 6: Calculate the Total Amounts
Now that we have the value of ( x ), we can find the amounts:
•	 Amount ( A = 2x = 2(10) = 20 )
•	 Amount ( B = 3x = 3(10) = 30 )

Step 7: Find the Total Amount
To find the total of both amounts, simply add them together:
•	 Total = Amount ( A + B = 20 + 30 = 50 ).

FINDING A TOTAL GIVEN THE OTHER TOTAL

Let’s say the ratio of apples to oranges is 3:2. This means that for every 3 
apples, there are 2 oranges.

Given Total
Suppose we know the total number of apples is 12. Our aim is to find out 
how many oranges there are.

Step 1: Identify the Parts of the Ratio
From the ratio 3:2, we know:
• Number of parts for apples = 3
• Number of parts for oranges = 2
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The total number of parts = 3 + 2 = 5.

Step 2: Calculate the Value of One Part
We know there are 12 apples, which correspond to the 3 parts of the ratio. 
To find out the value of one part, we divide the total number of apples by 
the number of parts for apples:
12/3 = 4

Step 3: Find the Total for the Other Quantity
Now that we know the value of one part is 4, we can find the total for 
oranges. Since oranges correspond to 2 parts of the ratio, we multiply the 
value of one part by the number of parts for oranges:
2 x 4 = 8.PROMOTIONAL USE ONLY 
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SIDE C
algebra
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Introduction

Algebra is a fundamental branch of mathematics that plays a crucial role 
in our everyday lives. It relies on symbols and letters to represent numbers 
and quantities in equations and formulas. 

This section will explore what algebra is, its importance, and how it can be 
applied in various situations, making it an essential subject for students in 
Year 7.

What is Algebra?

At its core, algebra involves the use of variables, which are symbols (often 
letters) that stand in for unknown values. For instance, in the expression 
“2x + 3 = 11”, the letter “x” is a variable representing a number we need to 
find. Algebra allows us to express relationships and solve problems using 
these symbols.

Algebra can be contrasted with arithmetic, where we deal with specific 
numbers rather than unknowns. For example, in arithmetic, we would 
simply add or subtract numbers directly, but in algebra, we use equations 
to find solutions. The power of algebra lies in its ability to generalise 
a problem, enabling us to apply the same methods to a wide variety of 
situations.

The Importance of Algebra

One of the essential reasons algebra is important is that it develops logical 
thinking and problem-solving skills. When students learn algebra, they are 
taught to approach problems methodically. They learn to isolate variables, 
rearrange equations, and apply different strategies to find solutions. This 
structured thinking is invaluable, not only in mathematics but also in 
science, engineering, economics, and even everyday decision-making.

Algebra is also highly applicable in real life. For example, when budgeting 
for a project, a student might use algebra to calculate expenses. If they 
know the total budget is £200 and are purchasing items that cost £30 
each, algebra enables them to determine how many items they can afford 
by setting up the equation: “30x ≤ 200”. Here, “x” represents the number 
of items. Solving this will help them find their answer: they can buy a 

PROMOTIONAL USE ONLY 

PLEASE DO NOT SHARE OR 

MAKE COPIES. 

 

STORE URL: WEAREHEROES.ONLINE



maximum of 6 items.

Learning Algebra: Key Concepts

To master algebra, students learn several key concepts, including:

1. Variables and Constants: Variables like “x” or “y” can change, while 
constants are fixed values, such as 5 or 10.

2. Expressions and Equations: An expression is a combination of numbers, 
variables, and operations (like 3x + 2), while an equation states that two 
expressions are equal (e.g., 3x + 2 = 11).

3. Solving Equations: This involves finding the value of the variable that 
makes the equation true. Techniques include balancing equations and 
using inverse operations.

4. Functions: A function is a special relationship where each input has 
exactly one output, often represented as “f(x)”.
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ALTOGETHER NOW
(OR, COLLECTING LIKE TERMS IN ALGEBRA)

Collecting like terms is a fundamental algebraic skill that helps students 
simplify expressions, making mathematical problems easier to solve. As 
a parent, understanding how to collect like terms will enable you to assist 
your child with homework and reinforce their learning. This section will 
break down the process into easy-to-follow steps.

What Are Like Terms?
Before diving into collecting like terms, it is essential to grasp what they 
are. Like terms are terms in an algebraic expression that contain the same 
variable raised to the same power. For instance, in the expression:
• 3x² + 5x² + 2y + 7y + 4

The like terms are:
• 3x² and 5x² (both have the variable x squared)
• 2y and 7y (both have the variable y)

However, numbers without variables, like 4, are considered like terms of 
each other as they are constants.

Steps to Collect Like Terms

Step 1: Identify the Like Terms
First, read through the expression and group the terms based on their 
variables and exponents. List them out to help visualise the grouping. For 
example, in the expression 2a + 3b + 5a + 4b + 1, identify the like terms:
• 2a and 5a (both with a)
• 3b and 4b (both with b)
• 1 (a constant)

Step 2: Combine the Like Terms
Once identified, it’s time to combine them. Add the coefficients (the 
numerical part) of the like terms together. Using our previous example:
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• For a terms: 2a + 5a becomes (2 + 5)a = 7a
• For b terms: 3b + 4b becomes (3 + 4)b = 7b

Put together the collected terms:
• The expression now reads: 7a + 7b + 1

Step 3: Write the Simplified Expression
Finally, write out the simplified expression as a complete statement. 
Ensure all like terms are combined appropriately. So, the final result of 
our example is:
• 7a + 7b + 1

Your child should recognise that through this method, they can simplify 
algebraic expressions, making problem-solving more manageable.

Practising Collecting Like Terms
Encourage your child to practice collecting like terms with a variety of 
expressions. Here are some examples:
1. 4x + 2y + 3x - 5y
2. 6m² + 2m + 5m² - 4m
3. 8p - 3p + 12
The exercise of simplifying these expressions will reinforce their 
understanding and application of this vital algebraic technique.
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substitute
(OR, using substitution in algebra)

Understanding Algebraic Expressions

Before diving into substitution, it’s essential to understand what an 
algebraic expression is. An algebraic expression consists of numbers, 
variables (like x and y), and mathematical operations (such as addition, 
subtraction, multiplication, and division). For example, in the expression 
(3x + 5), (x) is a variable, and (3) and (5) are coefficients and constants, 
respectively.

Step-by-Step Substitution Process

Step 1: Identify the Expression
First, identify the algebraic expression into which you will substitute. For 
instance, consider the expression (3x + 5).

Step 2: Determine the Value to Substitute
Next, decide which variable represents a certain value. For example, if  
(x = 2), you will replace (x) with (2).

Step 3: Substitute the Value
Replace the variable in the expression with the value determined. 
Following our example:

3x + 5 becomes 3(2) + 5

Step 4: Solve the Expression
Now, calculate the result by performing the operations in the correct 
order:
1. Multiply: (3 imes 2 = 6)
2. Add: (6 + 5 = 11)

So, when (x = 2), the expression (3x + 5) equals (11).
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Collecting Like Terms
Once your child is comfortable with substitution, introducing the concept 
of collecting like terms will further deepen their understanding. Like 
terms are terms that have the same variable raised to the same power. 
For instance, (2x) and (3x) are like terms because they both have the 
variable (x).

Example of Collecting Like Terms
Let’s say we have the expression (2x + 3x + 4).
1.	 Identify the like terms: (2x) and (3x) are like terms.
2.	 Combine these like terms: (2x + 3x = 5x).
3.	 Rewrite the expression: The final expression becomes (5x + 4).

This technique allows for simplification and a clearer understanding of 
the algebraic expressions.

Conclusion
By guiding your child through the steps of substitution into algebraic 
expressions and explaining the concept of collecting like terms, you 
are fostering a stronger grasp of algebra. Encourage them to practise 
with various expressions to build their confidence and mastery of the 
subject. Supporting their learning in this way will not only help them in 
their current studies but will also prepare them for future mathematical 
challenges.
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Hip To Be Square
(OR, multiplying terms in algebra)

Understanding Algebraic Terms

Before we dive into multiplication and division, let’s first clarify what 
algebraic terms are. An algebraic term is any expression that includes 
numbers, variables, or both. 

For example:
• 3x: This term has a coefficient (3) and a variable (x).
• 4y²: This has a coefficient (4) and a variable raised to the power of 2.

Multiplying Algebraic Terms
When multiplying algebraic terms, it’s essential to remember the 
following rules:
1. Multiply the coefficients: This is the numerical part of the terms.
2. Add the exponents: If the terms share the same base (variable), add 
their exponents together.

Example 1:

Multiply 3x x 4x2:
• Step 1: Multiply the coefficients: 3 x 4 = 12
• Step 2: Add the exponents: x1 x x2 = x2(1+2) = x3
• Final Answer: 12x3

Dividing Algebraic Terms

Dividing algebraic terms involves slightly different rules:
1. Divide the coefficients: Similar to multiplication, but you are now 
dividing.
2. Subtract the exponents: If the shared base (variable) is present, subtract 
the exponent of the denominator from that of the numerator.
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Example 2:

Divide 12x3/4x:
• Step 1: Divide the coefficients: 12/4 = 3
• Step 2: Subtract the exponents: x3/x1 = x3-1 = x2
• Final Answer: 3x2
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growing on me
(OR, expanding single brackets)

In mathematics, a bracket (or parentheses) is used to indicate that the 
terms inside should be treated as a single entity. When we talk about 
“single brackets,” we’re generally referring to expressions like a(b + c), 
where ( a ) is a number or variable, and (b + c)  contains one or more 
terms.

The Distributive Property
To expand single brackets, we primarily use the Distributive Property, 
which states:

a(b + c) = ab + ac

This means we multiply the term outside the brackets by each term inside 
the brackets.

Step-by-Step Process
Here’s a simple process to follow when expanding single brackets:
1. Identify the Expression: Start with a clear expression, such as 3(x + 4).

2. Distribute the Outer Term: Multiply the term outside the brackets by 
each term inside. So, in our example:
 	
3(x + 4) = 3 lots of x + 3 lots of 4

3. Simplify: Perform the multiplication:
 	 = 3x + 12

4. Final Result: Write down the fully expanded expression. For this 
example, 3(x + 4) expands to 3x + 12.
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Example Problems

Let’s consider a couple of examples that you can work through with your 
child:

Example 1
Expand 5(y + 2).

• Distribute: 5 lots of y + 5 lots of 2
• This results in: 5y + 10

Example 2
Expand 2(3x + 5).

• Distribute: 2 lots of 3x + 2 lots of 5
• Simplify to get: 6x + 10

Once you understand the process, it’s vital to practise together. Provide 
your child with various expressions to expand. Encourage them to explain 
their thought process as they work through the problems, reinforcing 
their understanding.
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break away
(OR, factorising into a single bracket)

Factorisation is the process of breaking down an expression into a 
product of simpler expressions. For linear expressions, this usually 
involves expressing the equation in the form of a product of a number 
(the coefficient) and a variable, often presented as ax + ab = a(x + b).

Key Algebraic Terms
Before you start factorising, it’s important to understand some key terms:

• Coefficient: The numerical factor in a term, e.g., in 3x the coefficient is 3.

• Variable: A symbol that represents a number, usually x or y.

• Expression: A combination of numbers, variables, and mathematical 
operations.

Steps to Factorise a Linear Expression
Let’s break down the process step by step. We’ll use the expression  
6x + 12 as an example.

Step 1: Identify the Common Factors
Start by identifying any common factors in the terms of the expression. In 
our example, 6x + 12:

• The coefficients are 6 (from 6x and 12).
• The highest common factor (HCF) of 6 and 12 is 6.

Step 2: Factor Out the HCF
Once you’ve identified the HCF, factor it out of the expression:
6x + 12 = 6(x + 2)

In this instance, we divided both terms by 6, giving us the factorised form.
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Step 3: Check Your Work
To ensure that you’ve factorised correctly, expand the expression to see 
if you return to the original:

6(x + 2) = 6x + 12

Since the expanded expression matches the original, the factorisation is 
correct.

Tips for Helping Your Child
1. Use Visual Aids: Encourage your child to use diagrams or algebra tiles 
to better visualise the process of factorisation.

2. Practice, Practice, Practice: Provide a range of expressions for them to 
factorise, gradually increasing in complexity.

3. Encourage Questions: Make sure your child feels comfortable asking 
questions if they do not understand a concept.

4. Relate to Real Life: Show how factorisation applies in real-life scenarios, 
such as calculating areas or optimising dimensions in everyday situations.
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the chain
(OR, working with sequences)

Understanding linear sequences is an essential part of mathematics that 
helps children develop logical thinking and problem-solving skills. As a 
parent, guiding your child through this concept can greatly enhance their 
learning experience. This guide will provide step-by-step instructions on 
how to generate terms in a linear sequence.

What is a Linear Sequence?

A linear sequence is a list of numbers in which each term after the first is 
generated by adding a constant value, known as the “common difference,” 
to the previous term. For example, in the sequence 3, 5, 7, 9, the common 
difference is 2, because each term increases by 2 from the previous one.

Step 1: Identify the First Term and Common Difference

The first step in generating terms in a linear sequence is to identify the 
first term (often denoted as a) and the common difference (denoted as d).

• First Term: This is the starting number of the sequence. For instance, if 
the first term is 4, then the sequence starts at 4.

• Common Difference: This is the value that you will add to the first term 
to get the next term. If the common difference is 3, you will add 3 to the 
first term to generate subsequent terms.

Example
Let’s take the first term as (a = 4) and the common difference as (d = 3).
• The first term is 4 (which is just a).
• To get the second term, add the common difference: (4 + 3 = 7).
• The third term: (7 + 3 = 10).
• The fourth term: (10 + 3 = 13).
So the sequence we have generated is: 4, 7, 10, 13.
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Step 2: Continue the Sequence

Once you have generated the initial terms, encourage your child to 
continue the sequence. To do this, simply keep adding the common 
difference to the last term generated.

For example, following our sequence of 4, 7, 10, 13:
• Fifth term: ( 13 + 3 = 16 ).
• Sixth term: ( 16 + 3 = 19 ).

Now the extended sequence is: 4, 7, 10, 13, 16, 19.

Step 3: Practise with Different Values

After your child is comfortable generating terms in a linear sequence, 
challenge them to use different values for both the first term and common 
difference.
For example:
• First Term: 1
• Common Difference: 5
This would lead to the sequence: 1, 6, 11, 16.

Encourage your child to create their own sequences and even try to find 
the nth term using the formula for a linear sequence, which is given by:
dn + a.

FINDING THE NTH TERM when you've already got the terms of the 
sequence.

1. Understanding the Term-to-Term Rule
The term-to-term rule is a fundamental concept used to describe how 
each term in a sequence relates to the previous term. To explain this to 
your child, follow these steps:

Step 1: Introduce Sequences

• Start by showing examples of simple sequences, such as 2, 4, 6, 8.
• Ask your child if they can notice a pattern among the numbers.
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Step 2: Identify the Rule
• Guide them to discern the relationship between the numbers. In this 
case, each number increases by 2.
• Help them articulate the term-to-term rule: “To get from one term to the 
next, add 2.”

Step 3: Practice
• Provide more examples: e.g., 10, 20, 30. What’s the rule here? (Answer: 
add 10).
• Encourage them to create their sequences using their own rules.

2. Exploring the Position-to-Term Rule

Next, we delve into the position-to-term rule, which is useful in linking 
the term’s position in the sequence directly to its value.

Step 1: Define Position and Term
• Explain that each term in a sequence has a specific position: 1st, 2nd, 
3rd, etc.
• Use the previous sequence, 2, 4, 6, 8, and point out their positions: 1, 2, 
3, 4.

Step 2: Establish the Connection
• Help your child understand how the position can be used to predict a 
term. For example, the nth term is found by multiplying the position by 2 
(Position × 2 = Term).
• Ask them to find the 5th term. (Answer: 5 × 2 = 10)

Step 3: Reinforcement
• Create exercise problems where they find terms based on their positions 
using various sequences.
• Encourage them to express the rules they discover.

3. Finding the nth Term

Finally, learning how to find the nth term is crucial in understanding 
sequences more deeply.

Step 1: Explain nth Term
• Introduce the concept of the nth term, explaining that it represents any 
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number in a sequence.
• Use the earlier examples where the nth term could be expressed as a 
formula: For the sequence 2, 4, 6, 8, the nth term can be written as 2n.

Step 2: Work through Examples
• Provide various sequences and ask your child to derive the nth term.
• Example: For the sequence 5, 10, 15, the nth term would also follow a 
similar structure, leading to the formula 5n.

Step 3: Challenge
• Present sequences with more complexity and asked them to derive the 
nth term.
• Encourage them to create their sequences alongside finding the nth 
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X
(OR, solving linear equations)

Linear equations are fundamental in mathematics, enabling students to 
understand relationships between variables. As a parent, guiding your 
child in solving these equations is vital for their academic journey. This 
guide outlines a clear approach to solving linear equations, incorporating 
substitution methods for deeper comprehension.

Understanding Linear Equations

A linear equation is an equation that describes a straight line when 
graphed. It typically takes the form:
ax + b = c

Where: - a, b, and c are constants, and x is the variable we want to solve 
for.

For instance, in the equation 2x + 3 = 7, we want to find the value of x that 
makes the equation true.

Step-by-Step Process to Solve Linear Equations

Step 1: Isolate the Variable

The objective is to get x alone on one side of the equation. We can do this 
by performing inverse operations.

Example:
Given the equation: 2x + 3 = 7

1. Subtract 3 from both sides: 2x + 3 - 3 = 7 - 3
 	 This simplifies to:
 	 2x = 4
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2. Now, divide both sides by 2:
 	 2x/2 = 4/2
 	 This gives us:
 	 x = 2

Step 2: Double Check Your Solution

Once you have a potential solution, substitute it back into the original 
equation to verify.

• Substituting x = 2 into the original equation:
 	 2(2) + 3 = 7

• This calculates to:
 	 4 + 3 = 7

• Since both sides match, the solution is correct!

Remember: Inverse operations are the mathematical opposites, so the 
inverse of addition is subtraction, the inverse of multiplication is division 
and the inverse of raising to a power is finding the root.
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SIDE D
geometry
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Geometry is a branch of mathematics that explores the properties, 
measurements, and relationships of points, lines, angles, surfaces, and 
solids. It forms an essential part of our mathematical studies, and is a 
subject that students encounter from a young age. In this section, we will 
delve into the fundamental concepts of geometry, its historical context, 
applications, and why it is an exciting area of study for students in Year 7.

The Basics of Geometry
At its core, geometry deals with the characteristics of space and the 
different forms we encounter within it. There are two primary types of 
geometry: Plane Geometry and Solid Geometry.

• Plane Geometry involves flat shapes such as lines, circles, triangles, and 
quadrilaterals. These shapes are two-dimensional (2D) and can be drawn 
on a flat surface like paper.

• Solid Geometry, on the other hand, concerns three-dimensional (3D) 
objects like cubes, spheres, cones, and cylinders. It helps us understand 
objects that we encounter in our daily lives.

Points, Lines, and Angles

In geometry, the simplest elements are points, which represent a specific 
location in space. A line consists of an infinite number of points laid out 
in a straight path, while a line segment has two endpoints. An angle is 
formed when two lines meet at a point, and angles can be measured in 
degrees.

Understanding these fundamental pieces is crucial because they serve as 
the building blocks for more complex geometric concepts.

Shapes and Their Properties

Shapes are a significant part of geometry. Each shape comes with its own 
properties. Here are a few common shapes and their characteristics:

• Triangle: A three-sided shape with three angles. The sum of a triangle’s 
angles is always 180 degrees.

• Square: A special type of quadrilateral that has four equal sides and four 
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right angles.

• Circle: This round shape is defined by all points (located on a plane) that 
are the same distance from a central point called the centre.

Understanding these shapes helps us in various calculations, especially 
when determining areas and perimeters.

The Historical Context of Geometry

Geometry has a rich history, with roots dating back to ancient civilisations. 
The ancient Egyptians and Babylonians applied geometric principles 
for practical purposes, such as land measurement and construction. 
However, it was the Greeks, particularly Euclid, whose work laid the 
foundation for modern geometry. Euclid’s book, “Elements”, compiled 
knowledge of geometry, outlining principles that are still taught today.

Applications of Geometry

Geometry is not merely an academic subject; it has numerous real-world 
applications. Architects use geometric principles to design buildings, 
while artists use shapes and perspectives to create visually pleasing 
compositions. We also apply geometry in everyday life, from cooking, 
where we may calculate the area needed for a table setting, to sports, 
where understanding angles can enhance performance.
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THE SHAPE OF 
THINGS TO COME

(OR, Discovering 2D Shapes)
Understanding the properties of 2D shapes is a fundamental aspect of 
early mathematics education. As parents, you play a vital role in guiding 
your children through these concepts. This guide will provide you with 
essential information about common 2D shapes, their properties, and 
fun activities to enhance learning.

What are 2D Shapes?
2D shapes, or two-dimensional shapes, are flat figures that have length 
and width but no depth. Common examples include squares, rectangles, 
triangles, circles, and polygons. Each shape has unique properties that 
set it apart from the others.

Common 2D Shapes and Their Properties

1. Square
• Sides: A square has four equal sides.
• Angles: All angles in a square are right angles (90 degrees).
• Diagonals: The diagonals of a square are equal in length and bisect each 
other at right angles.

2. Rectangle
• Sides: A rectangle has two pairs of equal-length sides.
• Angles: Like squares, all angles in a rectangle are right angles.
• Diagonals: The diagonals are equal in length but not necessarily 
perpendicular.

3. Triangle
• Sides: A triangle has three sides.
• Angles: The sum of the internal angles in a triangle is always 180 degrees. 
There are various types of triangles: equilateral (all sides equal), isosceles 
(two sides equal), and scalene (all sides different).

PROMOTIONAL USE ONLY 

PLEASE DO NOT SHARE OR 

MAKE COPIES. 

 

STORE URL: WEAREHEROES.ONLINE



4. Circle
• Sides: A circle has no sides or angles.
• Radius: The distance from the centre to any point on the circle.
• Diameter: The longest distance across the circle, passing through its 
centre.

5. Polygon
• Definition: A polygon is any 2D shape that is formed by straight lines.
• Types: Polygons can have three sides (triangles) to many sides (hexagons, 
heptagons, etc.).
• Regular vs. Irregular: Regular polygons have equal sides and angles, 
while irregular polygons do not.

Encouraging Shape Recognition at Home

Activities to Explore 2D Shapes

1. Shape Scavenger Hunt: Create a list of 2D shapes and have your child 
find items around the house or outside that match those shapes.

2. Shape Drawing: Encourage your child to draw different 2D shapes and 
label them. This helps reinforce their properties while enhancing their 
fine motor skills.

3. Shape Construction: Use playdough or straws to create various 2D 
shapes. Discuss the properties as you build together.
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blank space
(OR, Discovering 3D Shapes)

Understanding three-dimensional (3D) shapes is an essential learning 
milestone for children, laying the foundation for spatial awareness and 
critical thinking. This guide aims to provide parents with the necessary 
information and practical activities to help their children explore the 
properties of 3D shapes.

What are 3D Shapes?

3D shapes have depth in addition to height and width, making them 
different from 2D shapes, which only have height and width. Common 
examples of 3D shapes include cubes, spheres, cylinders, cones, and 
pyramids. Each shape has unique properties that define its structure and 
characteristics.

Common Properties of 3D Shapes

1. Faces: Faces are the flat surfaces that make up a 3D shape. For instance, 
a cube has six square faces, while a cylinder has two circular faces and 
one curved surface.

2. Edges: Edges are the lines where two faces meet. A cube has 12 edges, 
whereas a cylinder has 2 edges where the circular faces connect to the 
curved surface.

3. Vertices: Vertices are the points where edges meet. A cube has 8 
vertices, while a sphere has none, as it has a smooth continuous surface.

4. Volume: Volume measures the amount of space a 3D shape occupies. 
It is important to teach children how to calculate the volume of basic 
shapes, like cubes and cylinders, using formulas.

5. Surface Area: Surface area is the total area of all the faces of a 3D shape. 
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This concept can help children understand how much material is needed 
if they were to cover the shape.

Introducing 3D Shapes at Home

Activities to Explore 3D Shapes

1. Shape Scavenger Hunt:
– Create a list of different 3D shapes and have your child search for 
objects around the house that match those shapes. For example, find a 
ball (sphere), a box (cube), or a bottle (cylinder).

2. Building with Blocks:
– Use building blocks like LEGO or wooden blocks to create various 3D 
shapes. Discuss the shapes’ properties as you build, such as counting the 
faces and edges.

3. Cooking Shapes:
– Get creative in the kitchen! Use cookie cutters in different shapes to 
make 3D cookies or snacks. Talk about the shapes and their properties 
while preparing.

4. Art Projects:
– Engage in crafting activities using cardboard, paper, or clay to create 
different 3D shapes. Encourage your child to decorate these shapes and 
discuss their properties.

5. Online Resources:
– Take advantage of educational apps and websites that offer interactive 
games focusing on 3D shapes. These resources can reinforce learning in 
a fun, engaging manner.
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SHAPE OF YOU
(OR, finding angles in polygons)

Understanding angles in 2D shapes is a crucial aspect of geometry that 
helps children develop their mathematical skills. This guide will explain 
how to calculate missing angles using properties of various 2D shapes, 
providing you with the tools to support your child’s learning.

Understanding Angles

An angle is formed by two rays that meet at a common endpoint called a 
vertex. Angles are measured in degrees (°), and the total sum of angles in 
a 2D shape can vary depending on the shape’s type.

The Sum of Angles in Polygons

In any polygon, the total sum of its interior angles can be calculated using 
the formula:

Sum of interior angles = (n - 2) x 180°

Where n is the number of sides in the polygon.

Example: Triangles

For a triangle (3 sides), the sum of angles is:

(3 - 2) x 180° = 180°

This means the three angles in any triangle will always add up to 180°.
Example: Quadrilaterals

For a quadrilateral (4 sides), the sum of angles is:

(4 - 2) x 180° = 360°
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Thus, the four angles in any quadrilateral will always add up to 360°.
Identifying the Types of 2D Shapes

Triangles
1. Equilateral triangle: All angles are equal (60° each).
2. Isosceles triangle: Two angles are equal.
3. Scalene triangle: All angles are different.

Quadrilaterals
1. Square: All angles are right angles (90°).
2. Rectangle: All angles are right angles (90°).
3. Parallelogram: Opposite angles are equal.
4. Trapezoid: The sum of the angles in a trapezoid is 360°.

Calculating Missing Angles
To calculate a missing angle, follow these steps:

1. Identify the shape: Determine the type of polygon to use the correct 
angle sum.

2. Use known angles: If you know some angles, add them together.

3. Subtract from total:
– For triangles, subtract the known angles from 180°.
– For quadrilaterals, subtract the known angles from 360°.

Example Calculation
Consider a triangle where one angle is 50° and another angle is 70°. To 
find the missing angle:

Missing Angle = 180° - (50° + 70°) = 180° - 120° = 60°

Practice Makes Perfect
Encourage your child to practice calculating missing angles with various 
shapes. Use everyday items to identify angles and discuss their properties.
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II
(OR, finding angles in parallel lines)

Understanding angles formed by parallel lines is an essential concept 
in geometry. This guide aims to help parents teach their children about 
angles created when a transversal crosses parallel lines. The approach 
will incorporate properties of angles and use 2D shapes to reinforce 
understanding.

What You Will Need

• A ruler or a straight edge
• A protractor
• Paper for drawing
• Coloured pencils
• A whiteboard (optional)

Step 1: Introduce the Concept of Parallel Lines
Start by explaining what parallel lines are. You can say:
“Parallel lines are lines that run side by side, never meeting, no matter 
how long they are.”

Use examples, such as train tracks or the edges of a book. Draw two 
parallel lines on paper and label them as Line A and Line B.

Step 2: Introduce the Transversal Line
Next, introduce the idea of a transversal. A transversal is a line that 
intersects two or more lines at distinct points.

1. Draw a transversal line that intersects Lines A and B. Label this line as 
Line T.

2. Explain that when a transversal crosses parallel lines, it creates different 
types of angles.
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Step 3: Identify the Angles Formed
When a transversal intersects two parallel lines, it creates several different 
angles. Label the angles as follows:

1. Corresponding Angles: These are angles that are in the same position 
at each intersection.

2. Alternate Interior Angles: These angles are on opposite sides of the 
transversal, inside the parallel lines.

3. Alternate Exterior Angles: These angles are also on opposite sides of 
the transversal but outside of the parallel lines.

4. Consecutive Interior Angles: These angles are on the same side of the 
transversal and inside the parallel lines.

Drawing and Labelling Angles

Using coloured pencils, encourage your child to shade each type of 
angle in a different colour. This visual representation will aid in memory 
retention.
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Step 4: Explore Angle Properties

Now that your child can identify the angles, you can explain the properties:
• Corresponding Angles are equal.
• Alternate Interior Angles are also equal.
• Alternate Exterior Angles are equal.
• Consecutive Interior Angles are supplementary, meaning they add up 
to 180 degrees.

Hands-On Activity
Using a protractor, invite your child to measure some angles they’ve 
created. This practical activity reinforces the concept of measuring angles 
and develops their geometry skills.

Step 5: Reinforcement through Real-Life Examples

Look for examples of parallel lines and transversals in the real world, such 
as roads, railway tracks, or the rungs of a ladder. Ask your child to identify 
any corresponding or alternate angles they can see around them. You 
could also create a small quiz or a fun game to test their understanding.

PROMOTIONAL USE ONLY 

PLEASE DO NOT SHARE OR 

MAKE COPIES. 

 

STORE URL: WEAREHEROES.ONLINE



I GET AROUND
(OR, finding the area and perimeter of rectilinear shapes)

Understanding how to calculate the area and perimeter of rectilinear 
shapes is not only fundamental in mathematics but also an essential skill 
that can be applied in real-life situations. Rectilinear shapes are shapes 
with straight sides and at least one right angle. Common examples include 
rectangles, squares, and various polygons. These shapes are particularly 
easy to deal with when it comes to calculating area and perimeter.

Key Concepts

1. Perimeter
The perimeter of a shape is the total distance around it. For rectilinear 
shapes, the perimeter can be found by adding up the lengths of all the 
sides.

Formula for Perimeter: 
- Rectangle: P = 2 x (length + width) 
- Square: P = 4 x side

Example: For a rectangle where the length is 5 cm and the width is 3 cm: 
- P = 2 x (5 + 3) 
   = 2 x 8 = 16 cm

2. Area
The area of a shape refers to the amount of space it occupies. For 
rectilinear shapes, the area can be calculated using specific formulas.
Formula for Area: 
- Rectangle: A = length x width
- Square: A = side x side or A = side2

Example: For the same rectangle of length 5 cm and width 3 cm: 
- A = 5 x 3 = 15cm²
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Steps to Calculate Area and Perimeter

Here is a simple step-by-step approach you can use to teach your child 
how to calculate area and perimeter:

Step 1: Identify the Shape

Recognise the type of rectilinear shape you are working with. Is it a 
rectangle, square, or another polygon?

Step 2: Measure the Sides

Using a ruler, measure the lengths of all the sides. Make sure all 
measurements are in the same units (e.g., cm or m).

Step 3: Apply the Formulas

Use the appropriate formulas for area and perimeter. Write down the 
measurements and calculations clearly.

Step 4: Verify the Results

Check the calculations to ensure they are correct. Encourage your child 
to think critically about whether the results make sense.

Practical Applications

Understanding area and perimeter has many real-life applications: 
- Gardening: Calculating how much soil or grass is needed. 
- Home Improvement: Estimating paint or flooring requirements. 
- Planning Spaces: Designing layouts for rooms or outdoor areas.
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ONE STEP CLOSER
(OR, converting metric measurements)

Understanding metric measurements can greatly benefit you and your 
children, especially as they progress in their education. This guide will 
encompass the basics of metric measurements of length, mass, and 
volume, along with conversion methods to make them accessible and 
practical in everyday life.

The Basic Metric Units

Before diving into conversions, it is essential to understand the 
fundamental units of measurement in the metric system.

Length
• Millimetre (mm): One-thousandth of a metre.
• Centimetre (cm): One-hundredth of a metre (100 mm = 1 cm).
• Metre (m): The base unit of length.
• Kilometre (km): One thousand metres (1,000 m = 1 km).

Mass
• Milligram (mg): One-thousandth of a gram.
• Gram (g): The base unit of mass.
• Kilogram (kg): One thousand grams (1,000 g = 1 kg).

Volume
• Millilitre (mL): One-thousandth of a litre.
• Litre (L): The base unit of volume.
Converting Between Metric Units

Length Conversion

To convert between metric units of length: 
- To convert cm to m, divide by 100 (e.g. 150 cm = 1.5 m). 
- To convert m to km, divide by 1,000 (e.g. 5,000 m = 5 km).
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Mass Conversion

For mass conversions: 
- To convert g to kg, divide by 1,000 (e.g. 2,500 g = 2.5 kg). 
- To convert kg to g, multiply by 1,000 (e.g. 3 kg = 3,000 g).

Volume Conversion
For volume: 
- To convert mL to L, divide by 1,000 (e.g. 500 mL = 0.5 L). 
- To convert L to mL, multiply by 1,000 (e.g. 2 L = 2,000 mL).

It is helpful to keep a conversion chart handy for quick reference when 
you need it.

Practical Applications in Everyday Life

Cooking and Baking
Using metric measurements in the kitchen can lead to more accurate 
recipes. For instance, recipes might call for 200 grams of flour or 1.5 
litres of milk. By familiarising your child with these measurements and 
conversions, they will gain confidence in the kitchen.

DIY Projects
If you’re attempting a DIY project and the measurements are provided 
in metres or kilograms, teaching your child to convert them into a more 
manageable format (like cm or g) can help translate instructions into 
real-world tasks.

Engaging Your Children

Encourage your children to practice converting measurements through 
interactive activities:
• Measurement Games: Use measuring cups, scales, or rulers to compare 
metric measurements in a fun way.
• Real-Life Scenarios: Ask them to measure items around the house and 
convert those measurements to different metric units.
• Cooking Together: Have your child assist you in cooking and get them 
involved in measuring ingredients in grams or millilitres.
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SIDE e
Data

PROMOTIONAL USE ONLY 

PLEASE DO NOT SHARE OR 

MAKE COPIES. 

 

STORE URL: WEAREHEROES.ONLINE



Introduction

Mathematics is a vast field that encompasses many exciting areas, one 
of which is the handling of data. Data is everywhere around us; we 
encounter it in daily life, from the weather forecast to sports statistics. 
Understanding how to collect, analyse, and interpret data is crucial 
for making informed decisions. In this essay, we will explore various 
aspects of handling data, including types of data, methods of collection, 
representation, and analysis.

Types of Data
Before we can handle data, it is essential to understand the different 
types of data we might encounter. Typically, data is classified into two 
main categories: qualitative data and quantitative data.

1. Qualitative Data: This type of data is descriptive and not numerical. It 
can be used to categorize information based on characteristics. Examples 
include the colour of a car, the brand of a phone, or the favourite sport of 
classmates.

2. Quantitative Data: Unlike qualitative data, quantitative data is numerical 
and can be measured. It can be further divided into two subcategories:

– Discrete Data: This type consists of whole numbers that can be counted. 
For instance, the number of students in a classroom or the number of 
goals scored in a match.

– Continuous Data: Continuous data can take on any value within a given 
range. Examples include height, weight, and temperature.

Methods of Data Collection
Collecting data accurately is vital for any analysis. There are several 
methods for gathering data, and the choice often depends on the research 
question. Common methods include:

• Surveys and Questionnaires: These involve asking people questions to 
gather qualitative or quantitative data. Surveys can be conducted online 
or in person, allowing us to collect data from a substantial number of 
people.
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• Observations: This method involves watching subjects in their natural 
environment, recording behaviours, or events without interference.

• Experiments: In this approach, data is collected under controlled 
conditions to determine cause-and-effect relationships. For example, a 
science experiment to find out which type of fertiliser helps plants grow 
best.

Representing Data
Once we have collected data, it needs to be represented clearly to 
understand and interpret it effectively. There are various ways to 
represent data, including:

• Tables: A table displays data in rows and columns, making it easy to 
read and compare values.

• Bar Graphs: Bar graphs use rectangular bars to display data visually. 
They are effective for comparing different groups.

• Pie Charts: A pie chart represents data as slices of a circle, showing the 
proportion of each category in relation to the whole.

• Line Graphs: These graphs are useful for showing trends over time, such 
as how temperatures change throughout the year.

Analyzing Data
After representing the data, the next step is to analyse it. Analysis helps 
us to uncover patterns, relationships, and trends within the data. Some 
common techniques include:

• Finding Averages: The mean (average), median (middle value), and 
mode (most frequently occurring value) are essential measures that 
summarise the data set.

• Range and Variability: The range helps determine the spread of the data 
by calculating the difference between the highest and lowest values.

• Comparing Data Sets: Sometimes, we may need to compare different 
data sets to draw conclusions. This can be accomplished using various 
statistical methods.
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Exactly The Same
(OR, working with the mean, median, mode and range)

What is Discrete Data?

Discrete data refers to numbers that represent countable items. For 
example, the number of pets in a household or the number of students 
in a class.

Step 1: Collect Your Data

Before you can calculate these statistics, you’ll need a set of discrete 
data. Let’s say you have the following data set representing the number 
of books read by a group of children:
3, 5, 2, 7, 3

Writing Down the Data

Make sure to write the data in ascending order for easier calculations:
2, 3, 3, 5, 7

Step 2: Calculate the Mean

The mean (or average) is calculated by adding all the numbers together 
and then dividing by the total number of entries.

Formula:
Mean = Sum of Values/Number of Values

Calculation:
1. Sum of values: 2 + 3 + 3 + 5 + 7 = 20
2. Number of values: 5
3. Mean: 20/5 = 4
So, the mean number of books read is 4.
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Step 3: Calculate the Median

The median is the middle number when the data set is ordered. If there 
is an even number of values, the median will be the average of the two 
middle numbers.

Steps:
1. Count the number of values (5 in this case).
2. Since 5 is odd, the median is the third number in the ordered list.
Thus, the median is 3.

Step 4: Calculate the Mode

The mode is the number that appears most frequently in the data set.

Analysis of our Data:
In our example, the number 3 appears twice, while all other numbers 
appear once. Therefore, the mode is 3.

Step 5: Calculate the Range

The range shows how spread out the values in the data set are. It is 
calculated by subtracting the smallest value from the largest.

Formula:
Range = Maximum Value - Minimum Value

Calculation:
• Maximum value: 7
• Minimum value: 2
Range: 7 - 2 = 5

So, the range of the data set is 5.
Summary of Results
• Mean: 4
• Median: 3
• Mode: 3
• Range: 5
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show me
(OR, representing data)

Representing data effectively is a vital skill for children in today’s 
information-rich world. Whether it’s in school projects, sports statistics, 
or understanding everyday information, knowing how to visualise and 
interpret data can foster critical thinking. In this guide, we’ll explore the 
key steps and techniques to help your child represent data clearly and 
accurately.

1. Understanding Data

Before we dive into representation, it’s important to understand what we 
mean by data. Data can be anything from numbers, words, measurements, 
or observations. To help your child grasp this concept, you can start with 
simple examples around the house, such as:

• Collecting Data: Gather information about something familiar, such as 
the number of each type of fruit in the kitchen. Record the numbers in a 
simple list.

• Discussing Types of Data: Explain the difference between qualitative 
data (descriptive, like colours of cars in the street) and quantitative data 
(numerical, such as the age of family members).

2. Choosing the Right Method of Representation

Once the data is collected, the next step is to choose how to represent it. 
Various methods can be employed, depending on what the data entails 
and the audience. 
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Here are some common techniques:

Bar Charts

Bar charts are excellent for comparing different quantities. You can guide 
your child to:

• Create a Bar Chart: Choose categories (e.g., formats music is collected 
in) and use different lengths of bars to represent the quantities. This 
helps visualise comparisons easily.

Pie Charts

Pie charts are useful for showing proportions within a whole, such as 
how much time is spent on different activities.

• Make a Pie Chart: After collecting data on how a child spends their day 
(school, music lesson, homework, listening to music), help them draw a 
circle and divide it into slices that represent each activity’s proportion.
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Line Graphs

Line graphs are appropriate for showing trends over time, like tracking 
the temperature or rainfall.

• Plot a Line Graph: Assist your child in collecting daily temperature 
readings and plotting them on a graph. Connect the dots to see trends 
over the week.

3. Telling the Story with Data

Data representation is not just about creating charts; it’s also about 
understanding the story behind the data:

• Interpretation: After creating the visualisation, discuss what the data 
shows. Ask questions like, “What do we notice?” or “What conclusions 
can we draw?” This encourages analytical thinking.

• Presentation: Encourage your child to present their findings to family 
members. This can boost confidence and improve communication skills.
4. Using Technology
In today’s digital age, there are numerous tools and applications that can 
make creating data representations easier and more engaging. Consider 
introducing your child to:

• Spreadsheet Software: Tools like Microsoft Excel or Google Sheets allow 
users to input data and automatically create charts and graphs.

• Online Graphing Tools: Websites such as ChartGo or Piktochart can help 
create visually appealing representations and provide templates to work 
from.

All graphs and charts on this page made using ChartGo, as mentioned above.
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SIDE f
probability
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In our daily lives, we often encounter uncertainty. For example, will it rain 
tomorrow? What are the chances of winning a game? These questions 
revolve around the concept of probability, a fascinating section of 
mathematics that helps us measure and understand uncertainty. 
Probability allows us to make predictions about the likelihood of specific 
events occurring.

In this final section, we will explore the basics of probability, its different 
types, and how we can use it to analyse various situations.

What is Probability?

Probability is a way of expressing how likely an event is to happen. It is 
usually represented by a number between 0 and 1. When we say that 
the probability of an event is 0, it means that the event cannot occur. 
Conversely, if the probability is 1, the event is certain to happen.

For instance, when tossing a regular six-sided die: - The probability of 
rolling a 3 is 1 out of 6 (or 1/6). - The probability of rolling a number greater 
than 6 is 0, as it is impossible with a six-sided die.

In mathematical terms, probability can be calculated using the formula:

P(A) = Number of favourable outcomes/Total number of outcomes

Where P(A) is the probability of event A happening.

Types of Probability

There are several types of probability which we can categorise:

1. Theoretical Probability

This type of probability is based on reasoning or logical approaches. It 
is calculated based on known possible outcomes. For instance, when 
flipping a fair coin, there are two possible outcomes: heads or tails. The 
theoretical probability of getting heads is:

P(Heads) = 1/2
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2. Experimental Probability

Experimental probability is based on actual experiments or trials. It 
is calculated by observing the outcomes of an event after it has been 
performed multiple times. For example, if we flip a coin 100 times and get 
heads 55 times, the experimental probability of getting heads becomes:
P(Heads) = 55/100 = 0.55

Applying Probability in Real Life

Probability has numerous applications in the real world. From weather 
forecasting to sports statistics, and even in health assessments, probability 
helps us make informed decisions. For instance, when a weather forecast 
indicates a 70% chance of rain, it informs us on how likely we are to need 
an umbrella when we head out.

In games of chance, such as card games or lotteries, understanding 
probability can also help players make better choices. By calculating 
the likelihood of drawing a certain card or winning a prize, players can 
strategise their moves more effectively.
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MISSION  
IMPOSSIBLE

(OR, THE PROBAbility scale)
What is Probability?

Probability is the measure of how likely an event is to occur. It ranges 
from 0 to 1, where:

• 0 means the event will not happen.
• 1 means the event is certain to happen.
• Values in between indicate various degrees of likelihood.

To make this concept more relatable, you can use everyday examples.

Everyday Examples
• 1 (Certain): The sun will rise tomorrow.
• 0 (Impossible): A rock will fly and speak like a human.
• 0.5 (Even chance): Tossing a coin and getting heads.

The Probability Scale

The probability scale can be represented in various forms, such as a 
number line or a descriptive chart. 

Here’s a simple breakdown:

Probability Description Example

0 Impossible Rainbow in the dark

0 < P < 1/2 Unlikely Won't get fooled again

1/2 Even chance

1/2 < P < 1 Likely

1 Certain I will always love you
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Using the Scale

1. Explain the Scale: Introduce the scale using the table above. Use clear 
and simple language suited to your child’s age.

2. Interactive Activities: Encourage your child to think of events and place 
them on the probability scale. For example:
– “What is the likelihood of rain tomorrow?”
– “How likely are you to win a game of chance with friends?”

3. Visual Aids: Create a visual probability scale together. Use a large sheet 
of paper or a whiteboard to draw a line with labels. Let your child point to 
different scenarios and place them on this scale.

Real-Life Applications

Discuss with your child how probability appears in real life. For instance, 
when predicting the weather or deciding what to wear based on the 
likelihood of rain, or when assessing risks in games or sports. This bridges 
the gap between theoretical knowledge and practical use.

Understanding the probability scale is not just an academic exercise; 
it equips children with skills to navigate everyday decisions and 
uncertainties. By engaging them with relatable examples and interactive 
activities, you foster their analytical thinking, leading to improved 
reasoning skills over time.
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Ace Of Spades
(OR, CALCULATING A SIMPLE PROBABILITY)

Probability measures how likely it is for an event to happen. It ranges 
from 0 (impossible) to 1 (certain). In terms of fractions, we can express 
the probability of an event as:

Probability = Number of favourable outcomes/Total number of possible outcomes

Example: Rolling a Die

Let’s take the example of rolling a standard six-sided die. Each side of the 
die represents a different outcome: 1, 2, 3, 4, 5, and 6.
• Total Outcomes: 6 (since there are six sides)
• Favourable Outcomes: Suppose we want to find the probability of rolling 
a 3.

The number of favourable outcomes is 1 (only one side has a 3).

Using the formula:
P(rolling a 3) = 1/6

This means there is a one in six chance of rolling a 3.

Steps to Calculate Simple Probability
1. Identify the Event: Determine what event you want to calculate the 
probability for.

2. Count the Total Outcomes: Calculate how many total outcomes are 
possible. For example, if it’s a die, the total outcomes are 6.

3. Count the Favourable Outcomes: Find out how many ways the event 
can occur. Continuing with the die, if you’re interested in rolling a 4, there 
is 1 favourable outcome.
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4. Apply the Formula: Plug the numbers into the probability formula.

5. Simplify the Fraction (if necessary): Sometimes, you may have to 
simplify the fraction to its lowest terms.

Practical Activities to Reinforce Learning

1. Coin Toss: Ask your child to flip a coin. Discuss the probability of it 
landing on heads or tails. There are 2 possible outcomes (heads or tails), 
with 1 favourable outcome for either. 

So: P(heads) = 1/2

2. Drawing Coloured Balls: Use a bag containing different coloured balls 
(e.g., 2 red, 3 blue, 1 green). Ask your child to calculate the probability of 
drawing a blue ball.

– Total outcomes = 6
– Favourable outcomes = 3 (for blue)
 
Thus, P(blue) = 3/6 = 1/2
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how many times? 
(OR, Expected Frequency)

Probability measures how likely it is for an event to happen. It ranges 
from 0 (impossible) to 1 (certain). In terms of fractions, we can express 
the probability of an event as:

Probability = Number of favourable outcomes/Total number of possible outcomes

Example: Rolling a Die

Let’s take the example of rolling a standard six-sided die. Each side of the 
die represents a different outcome: 1, 2, 3, 4, 5, and 6.
• Total Outcomes: 6 (since there are six sides)
• Favourable Outcomes: Suppose we want to find the probability of rolling 
a 3.

The number of favourable outcomes is 1 (only one side has a 3).

Using the formula:
P(rolling a 3) = 1/6

This means there is a one in six chance of rolling a 3.

Steps to Calculate Simple Probability
1. Identify the Event: Determine what event you want to calculate the 
probability for.

2. Count the Total Outcomes: Calculate how many total outcomes are 
possible. For example, if it’s a die, the total outcomes are 6.

3. Count the Favourable Outcomes: Find out how many ways the event 
can occur. Continuing with the die, if you’re interested in rolling a 4, there 
is 1 favourable outcome.
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ALL OR NOTHING 
(OR, finding the probability of two events)

Independent events are situations where the outcome of one event does 
not affect the outcome of another. For example, tossing a coin and rolling 
a die are independent events because the result of the coin toss does not 
influence the result of the die roll.

Step-by-Step Guide

Step 1: Determine the Probability of Each Event

First, you need to calculate the probability of each independent event 
occurring. The probability of an event happening is calculated using the 
formula:

P(Each Event) = Number of favourable outcomes/Total number of possible outcomes

Example:
Let’s say you want to calculate the probability of rolling a three on a six-
sided die (Event A) and tossing heads on a coin (Event B).

• Probability of Rolling a Three (Event A):
– Favourable outcomes = 1 (rolling a three)
– Total outcomes = 6 (the numbers 1 to 6)
Therefore, P(A) = 1/6

• Probability of Tossing Heads (Event B):
– Favourable outcomes = 1 (getting heads)
– Total outcomes = 2 (heads or tails)
Therefore, P(B) = 1/2

Step 2: Multiply the Probabilities

To find the probability of both independent events happening, you 
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multiply the probabilities of each event together. The formula is:
P(A and B) = P(A) x P(B)

Using our previous example:
P(A and B) = P(A) x P(B) = 1/6 x 1/2

Step 3: Calculate the Result

Now, perform the multiplication:
P(A and B) = (1 x 1)/(6 x 2) = 1/12

Thus, the probability of rolling a three on a die and tossing heads on a 
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SPACE ODDITY
(OR, the world of the sample space diagram)

What is a Sample Space Diagram?

A sample space diagram is a visual representation of all possible outcomes 
in a particular situation or experiment. For students, understanding this 
concept is essential for developing skills in probability.

Step 1: Define the Experiment

Begin by identifying the experiment or scenario you wish to explore. 
For instance, you may want to consider rolling a single six-sided die or 
flipping a coin. Clarifying the experiment will guide the creation of the 
sample space.

Example: Let’s take the example of flipping a coin.

Step 2: List All Possible Outcomes

Next, enumerate all possible outcomes for your defined experiment. In 
our coin-flipping example, the possible outcomes are:
• Heads (H)
• Tails (T)

For more complex experiments, such as rolling two dice, you would list 
the outcomes accordingly, taking care to count each combination.

Step 3: Create the Sample Space Diagram

Now it’s time to construct the diagram. You can use a simple tree diagram 
or a grid.

Tree Diagram
1. Start with a point at the top, representing the beginning of the 
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experiment.

2. Draw branches for each possible outcome.

For our coin flip, it would look like this:

Grid Diagram
For experiments with two variables, such as rolling two dice, a grid can be 
more effective. Create a grid with one die’s outcomes along the top and 
the other die’s outcomes down the side.

Step 4: Use the Diagram

Explain to your child how to use the sample space diagram. You can ask 
questions such as:
• How many outcomes are there?
• What is the probability of getting heads?
• If two dice are rolled, how likely is it to roll a total of seven?

By engaging with these questions, your child can start to grasp the 
concept of probability through the sample space you’ve created.
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NEXT STEPS...
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So there we have it... or at least, for now. I want to thank you, first of all, 
for reading this book. I really hope it has helped you in some way.

Any questions? Want to meet with other superhero parents?

Simply go to mtrocks.me/weareheroes and sign up to join my free 
community. In there, you will be able to talk with others who have also 
unleashed their inner hero, as well as get more help through tips, tutorial 
videos, resources and much more.

There will be a section to ask me any questions relating to maths, and, if 
I can help at all, I absolutely will.

Finally - to grab the playlist that was used as the chapter headings, most 
of which are covers of the originals, just go to mtrocks.me/heroesplaylist 
where you will find an Apple Music playlist link, as well as a Spotify link.

For now, though, I want to thank you again, and wish you all the best with 
your new found superpowers!

You ROCK!

Jon

www.mathstutoring.rocks
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