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Praise for THIS BOOK

‘As a school leader with a passion for teaching and learning, this book gives much to think about.’

Jo Fox, Deputy Headteacher, Ian Ramsey Church of England Academy

‘McGill has truly brought together the science behind teaching AND learning.’

Sam Martin, Senior Assistant Headteacher (Teaching & Learning), Kennet School

‘Ross has done it again! Grounded in cutting-edge neuroscience, his book turns fMRI research into practical, inclusive strategies that educators can use immediately in their classrooms to support all learners.’

Trudi Fisher, Lead Practitioner, Harrow Way Community School

‘For years, as a teacher trainer, I have recognised, and taught, the importance of neuroscience, but we have generally lacked a clear, simple and up-to-date book. Ross Morrison McGill is now about to launch what is set to be one of the most definitive guides to cognitive science.’

John Viner, Adept Education Associates

‘Reading this book was like being given the best advice from your most admired colleague. It opens your eyes to the treasure trove of scientific research into learning and gives you the confidence to use this in your everyday practice.’

Laura Marshall-Smith, Assistant Headteacher, Fakenham Academy

‘[The book] does not disappoint, grounded in a deep understanding of how students think and learn. Ultimately, it doesn’t ask teachers to do more, it helps us do what we already do, better.’

Kate Monin, Science teacher

‘This is the kind of book that should be part of every teacher training course and found in every staffroom library.’

Harsha Patel, Headteacher, Acton Gardens Primary School

‘As more students are identified as neurodivergent, this book offers a truly informative and practical approach to supporting all learners in the classroom. It’s already changed my teaching practice and how I help other teachers develop.’

Emma Chadwick, Assistant Headteacher, The Maple School, Synergy Education Trust

‘Ross expertly connects the art and science of teaching, making neuroeducation clear, practical and immediately useful for educators, leaders and CPD leads who want to better understand how learning happens and how this can strengthen classroom practice.’

Rebecca Bierton, National Director of Primary and Safeguarding, Ormiston Academies Trust

‘The beauty of this book is that it breaks down and supports how we learn. As ever, Ross has given really clear models that are easy to understand and apply, to work with driving improvement at a whole school level!’

Chris Stainsby, Deputy Headteacher, Queen Elizabeth School

‘Ross has produced something that allows us to fully understand how we learn with tangible and focused opportunities to put it into practice. A helpful and informative book that reminds me why I teach, while showing how to make processes simpler.’

Victoria Ayres, SEND teacher, Esland Bedford School

‘The connection between neuroscience and practical pedagogy is blended seamlessly, from the “debunking board” to useful classroom checklists. This guide stands out by offering educators an entirely different way to understand thinking, memory and learning.’

Kate Jones, Education adviser, former teacher and leader, and author
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Introduction

How fMRI scans can tell us more about what is happening in the classroom

Over the last 15 years, I have been increasingly absorbed by the world of cognitive science, cognitive neuroscience, psychology, and neuropsychology. In this book, my intention is to explore the intersection between these different disciplines, their importance, how they can help you understand the ways in which students learn, and how you can make that learning effective and efficient.

In my work supporting teachers in schools and colleges across the UK, and in the contextual research I have undertaken, one key question persists: How does learning happen in the classroom? What are the processes taking place when you, as teachers, do this, or do that, at a particular point in the lesson, or in response to students at another point?

While many of you are, without doubt, becoming increasingly exposed to the concepts of working memory and cognitive load theory (CLT), I would argue that this is likely to be only at a superficial level. In my training sessions, I have enjoyed showing teachers the practical applications to help bring teaching concepts alive by unpicking the decisions they make in the classroom that may either support or hinder the learning process. There has been significant traction gained over the five years following the COVID-19 pandemic; the world has become better connected, ideas have spread further, and it is possible to access improved professional development, even outside your own workplace, simply through online communication.


For definitions of key terminology, please consult the Glossary. Glossary terms are highlighted in bold the first time they appear in the book.



The ‘what’, the ‘why’, and the ‘how’ inside this book

My key objective for this book is to wrap the ‘what’, ‘why’, and ‘how’ of neuroimaging altogether, grounding these questions in research from relatively new interdisciplinary areas of study: neuroeducation and neuroliteracy. These are still emerging as fields for educators and researchers who are particularly interested in the brain and how these fields relate to classroom environments. I have spent time studying research from fMRI scans (functional magnetic resonance imaging) to see what impact specific conditions have on students with, for example, attention deficit hyperactivity disorder (ADHD). I have also explored how neuroscientists use electroencephalograms (EEGs) to record brain activity using electrodes to detect electrical signals in the brain.

Analysing this brain activity helps us to understand not only the decisions we all take, but also what is happening in the brain, and how it responds to different stimuli. For example, when you deliver a retrieval practice activity, or a sequence of quick-fire questions in the class to groups or individuals, what is happening with students’ attention? Which parts of their brains ‘fire up’ neurologically? My hope is that my research into some of the brain’s functions will help classroom teachers understand what is really happening inside the brain during everyday classroom scenarios.

[image: A side profile line illustration of a person wearing an EEG cap.]


Is teaching an art or a science?

The ‘art or science’ debate pervades across social media, and it has made me think deeply about the art of teaching, and the science behind that teaching. It is also worth exploring what ‘art’ or ‘science’ are in practical and academic terms before we immerse ourselves in the details of this book; this is something I will look at in Chapter 1.



Why write this book?

I wanted to write this book for the following four reasons:

1 Since the publication of The Teacher Toolkit Guide to Memory (2022), the book and its resources have been the most popular training topic I have delivered in schools and colleges across the country. Each time I deliver sessions, I delve more deeply into how the strategies I have created evolve to suit a variety of contexts. This macro-understanding, and range of experiences, have widened my research and have informed this book.

I have analysed the varying levels of expertise among primary teachers, secondary or further education teachers, and lecturers. I have also analysed what pedagogy looks like in classroom settings. But what does the science of learning look like across these institutions and in individual classrooms? The science of learning now provides the basis of training for all new teachers across England, but even experienced teachers are still playing catch-up.

As a follow-up from The Teacher Toolkit Guide to Memory (2022), I began to think increasingly about one of the greatest assets you, as teachers, have – your voices. This led me to publish my next book, The Teacher Toolkit Guide to Questioning (2023). Asking numerous questions in class doesn’t necessarily mean that we are actually good at asking questions! Having posed a question in class, knowing then how to respond or adapt in the moment, is something we could truly define as ‘adaptive teaching’. I believe that this understanding of how to respond is missing if teachers are unaware of ‘how learning happens’, explicitly at a neurological level.

2 Secondly, and more importantly for this book, I want to provide you with a bank of evolving neuroliteracy – key neuroscientific terms that blend fields of study, but with clear connections to the classroom (hence, neuroeducation).

What is still evolving is the relationship between cognition and the functions of the brain and, importantly, what this looks like in the classroom. Expert knowledge in this area is still lacking across the teaching profession. What’s even more concerning is that we are still unclear about what cognitive neuroscience can actually do to improve teacher performance and student outcomes.

3 In this book I want to go further to explain some of the most popular strategies and prevailing neuromyths, to provide you with a personal or whole-school implementation plan to help make changes to your teaching practice. I will also provide you with an overview of working memory and, in particular, attention, and how (as teachers) we can manage students’ focus in the classroom, with consideration for neurodivergent learners.

4 While my books are always aimed at the general teaching population, as a former school leader, I always consider how these ideas should be received strategically. This is especially the case for schools and colleges that want to consider how to embed concepts across the whole school, with clear implementation plans that are embedded into weekly teacher training sessions that you host in-house. As such, this book will help teachers, leaders, and schools and colleges unlock the power of cognitive science.



Defining terms

Circling back to the start of this introduction, here are introductory definitions to some of the terms you will encounter in the book within the context of cognitive science, cognitive neuroscience, psychology, and neuropsychology.


	Cognitive science is the study of thought and mental organisation; there is a large community of English teachers already confident in this area who are working in this space. It is an interdisciplinary field, concerned with attention, memory, reasoning, language, and emotion.

	Cognitive neuroscience is more focused on the biological aspects of all of the above, using EEG and fMRI scans to see what happens neurologically (physically) in the brain when various conditions are applied. This field also draws on brain injury, growth, or decline. Applied neuroscience considers the mechanisms and treatments of various diseases of the brain and our nervous system.

	Psychology is the study of our emotions and behaviours, using scientific methods to explain our conscious and subconscious decisions.

	Neuropsychology is a field of psychology focusing on how a person’s cognition and behaviour is related to the brain and the nervous system – specifically brain injury responses and functions.

	Neuroeducation draws from cognitive neuroscience, developmental cognitive neuroscience, psychology, technology, and other related disciplines to explore the interactions between biological processes and learning.



Put simply, this book is about neuroeducation – all of the above disciplines – and what we do in the classroom, what is potentially happening in the brain at that point in time, and why.



What the book will cover

My aim is to help you move to a stage of confidence with your understanding of cognitive science. There is an enormous body of work and, as it is a relatively new field of academic study, it continues to grow at a rapid pace. My intention is to signpost some of the material I have been researching, outlining the key questions I’ve asked along the way, what I’ve discarded, and what I keep revisiting and exploring in greater depth. This book will give you the confidence you need to discuss these concepts with your teaching colleagues.

We will cover key concepts and also dispel some popular neuromyths. I have read and researched topics about memory and learning, attention, cognitive load, and processing, particularly with neurodiversity and associated ethical implications in mind. This included analysing how fMRI scans and EEGs can help us to understand teacher decision-making, and student attention span.

In The Teacher Toolkit Guide to Memory, I



	Childhood – from birth to nine years.

	Adolescence – from nine to 32 years.

	Adulthood – from 32 to 66 years.

	Early ageing – from 66 to 83 years.

	Late ageing – from 83 onwards.
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	What happens when we do things automatically?

	What happens when we transfer what we already know and apply it to a new situation?

	How do we describe this?

	What does it look like practically in the classroom?

	How does it translate into practical resources and techniques for students?







What you will take away from this book









Abbreviations

[image: ]


	CLT: Cognitive load theory

	CPD: Continuing professional development

	EEG: Electroencephalogram

	EYFS: Early years foundation stage

	fMRI: Functional magnetic resonance imaging

	IQ: Intelligence quotient

	KS1–KS5: Key stages 1 to 5

	LTM: Long-term memory

	MRI: Magnetic resonance imaging

	NFC: Need for cognition

	SEND: Special educational needs and disabilities
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