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The Brain and Learning

One of the five books in the Mental Health and Wellbeing Teacher Toolkit, this practical resource is designed to help young children understand how the brain affects ways we see and interpret the world. The book offers research-driven, practical strategies, resources and lesson plans to support educators and health professionals. Key sections include Development of the Brain, How the Brain Works, The Brain and Learning, The Brain and Emotions and How the Brain Can Influence Behaviour

A complete toolkit for teachers and counsellors, this book offers:


	♦ Easy-to-follow, and flexible lesson plans that can be adapted and personalised for use in lessons or smaller groups or 1:1 work.

	♦ Resources that are linked to the PSHE and Wellbeing curriculum for KS1, KS2 and KS3.

	♦ New research, ‘Circles for Learning’, where the introduction of baby observation into the classroom by a teacher is used to understand and develop self-awareness, skills for learning, relationships, neuroscience and awareness of others.

	♦ Learning links, learning objectives and reflection questions.



This book is an essential resource for practitioners looking to have a positive impact on the mental health and wellbeing of the children and young people in their care; both now and in the future.

Alison Waterhouse has worked in mainstream, special education and the independent sector for the past 30 years, specialising in working with children with AEN including Mental Health and Wellbeing. She has set up and developed an Independent Therapeutic Special School; developed a role as Teacher in Charge of the Social and Emotional Wellbeing of the Whole School Community, and has been an Inclusion Manager and Deputy Head in mainstream schools. She now works as an Independent Educational Consultant for SEN and Wellbeing; is involved in staff training, and has her own Educational Psychotherapy practice. Alison works with children who are referred due to difficulties with self-esteem, anger, anxiety, depression and other Mental Health needs as well as children with learning differences. Alison is developing the ‘Circles for Learning’ Project in schools and has already undertaken a Primary Research Project and is now working on a Secondary Research Project. The resources were put together to support staff with these project



[image: A colorful tree with text on its trunk and branches representing educational concepts.]




The Brain and Learning

Supporting Emotional Health and Wellbeing in School

Alison Waterhouse


[image: Logo: Published by Routledge, Taylor and Francis Group, London and New York.]




 First published 2020

by Routledge

2 Park Square, Milton Park, Abingdon, Oxon OX14 4RN

and by Routledge

52 Vanderbilt Avenue, New York, NY 10017

Routledge is an imprint of the Taylor & Francis Group, an informa business

© 2020 Alison Waterhouse

The right of Alison Waterhouse to be identified as author of this work has been asserted by her in accordance with sections 77 and 78 of the Copyright, Designs and Patents Act 1988.

All rights reserved. The purchase of this copyright material confers the right on the purchasing institution to photocopy pages which bear the photocopy icon and copyright line at the bottom of the page. No other part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording or otherwise, without prior permission in writing from the publisher.

Trademark notice: Product or corporate names may be trademarks or registered trademarks, and are used only for identification and explanation without intent to infringe.

British Library Cataloguing-in-Publication Data

A catalogue record for this book is available from the British Library

Library of Congress Cataloging-in-Publication Data

Names: Waterhouse, Alison, 1963- author.

Title: The brain and learning : supporting emotional health and wellbeing in school / Alison Waterhouse.

Description: Abingdon, Oxon ; New York : Routledge, [2020] | Series: The mental health and wellbeing teacher toolkit | Includes bibliographical references.

Identifiers: LCCN 2019025308 (print) | LCCN 2019025309 (ebook) | ISBN 9781138370326 (paperback) | ISBN 9780429428050 (ebook)

Subjects: LCSH: Learning, Psychology of. | Cognition in children. | Cognitive neuroscience. | Students—Mental health.

Classification: LCC LB1060 W384 2020 (print) | LCC LB1060 (ebook) | DDC 371.7/13—dc23

LC record available at https://lccn.loc.gov/2019025308

LC ebook record available at https://lccn.loc.gov/2019025309

ISBN: 978-1-138-37032-6 (pbk)

ISBN: 978-0-429-42805-0 (ebk)

DOI: 10.4324/9780429428050

Typeset in Avant Garde

by Apex CoVantage, LLC




 To David, who taught me to listen and think and have the courage to stand up and say when things are not right.





Contents


	Introduction

	CHAPTER 1 Development of the brain

	The brain

	How the brain develops

	The first 5 years

	Love grows brains

	Maintaining the brain

	Neurodiversity

	The nervous system

	Addiction and the brain

	CHAPTER 2 How the brain works

	What does the brain do?

	Parts of the brain

	What is a thought?

	Chemicals you produce

	Cortisol and the brain

	Neurotransmitters

	Reticular Activating System (RAS)

	CHAPTER 3 The brain and learning

	The brain and learning

	Learning and stress

	Less reactive, more reflective

	Memory

	Focus and concentration

	Motivation

	Self-regulation

	Mindfulness

	CHAPTER 4 The brain and emotions

	Moods

	Depression

	Random acts of kindness

	The art of gratitude

	Positive psychology

	Language and the brain

	Emotional literacy

	CHAPTER 5 How the brain can influence behaviour

	Initial Orientating Response

	Perspectives and points of view

	Negativity bias

	The bystander effect

	Thoughts are not facts

	Self-talk

	Resilience

	Bibliography






Introduction


NEUROSCIENCE

Neuroscience is the scientific study of the nervous system. It combines physiology, anatomy, molecular biology, developmental biology and psychology to understand neurons and neural circuits within the body. It explores the biological aspects of learning, memory, behaviour, perception and consciousness. Most of the research is focused on understanding the fundamental processes within the brain, both in health and disease.

Research in the latter part of the 20th century has shown that the brain has the ability to change throughout life (Rakic 2002).This finding is in contrast with previous scientific thinking that the brain only develops during a critical period in childhood and then remains relatively unchanged (Pascual-Leone 2005).

The brain is an interconnected system made up of different subsystems. Each of our experiences shapes our brain structure and therefore brain development is an experience-dependent process. Experiences activate pathways, strengthening existing connections or creating new ones. A wide range of research has shown that brain development is a product of the effects of experience on the developing genetic potential. Genes are affected by experience and the nature of our genes and how they regulate us impacts on our experience: genes and experience are interwoven (Siegel 2015a).

Brain research can help us to understand learning in a variety of ways. If we look at the cognitive, emotional and relational circuits in the brain we are able to understand learning in more detail. In 1949 Donald Hebb found that things that we experience cause a network of neurons to fire together. These complex networks span the brain and the body like a fine net. The more often the net of neurons fires the more likely they will fire in the same pattern, hence the saying ‘What fires together wires together’. This is the same for positive experiences and negative ones (Olson 2014). If a child continually experiences asking questions with a negative response from an adult they will soon link questions with a negative outcome – the net has been formed.

Siegel (2015a) argues that because the brain is a complex system of interconnecting systems, using the term ‘brain’ for the skull based structure alone makes no sense. He argues that the body is connected and regulated by the skull-based structure and so the two cannot be separated (Siegel 2015a).

Understanding the brain and how it affects relationships, emotions and learning is important for CYP. Research is showing that mental health problems are starting at a much earlier age. Hawkins (2017) suggests that if we want to support our CYP in understanding how their minds work and give them more strategies to cope with stress, regulation, learning and relationships, helping them understand neuroscience can support this. Judy Willis became a teacher after 20 years as a neurologist. She argues that when we teach children to understand what is happening in their brain it can give them the power to make choices for themselves in the future (2009). She has found that explaining how the brain works can be particularly important to those CYP who believe they are not clever and that nothing they do can change this. The knowledge that they can change the brain by improving how they engage with and undertake their learning becomes an idea that engages them with learning again.

Lori Desautels is an assistant professor at Butler University in Indianapolis. Her passion is engaging her students through neuroscience in education. She argues that when we teach CYP about the brain and how the different parts work, it gives the brain a scientific context which then extends into learning. Lori taught an Education Neuroscience course to CYP at the Butler Laboratory School in 2016 and found that the CYP engaged and became fascinated by the topic and that for many, understanding how they felt and why had a calming response as well as supported learning (Desautels 2016).

Olson (2014) shares his belief that by sharing and teaching CYP about the brain and how it works, it can support CYP in managing difficult situations and events later on in life. He argues that teaching about negative bias, explanatory styles and how the brain remembers events are all supportive to CYP by giving them the ability to understand their way of viewing things and gives them the ability to challenge themselves to change this. He believes that this work also leads to discussions on self-talk and the impact this can have on our thoughts, behaviours and emotions.

Cozolino (2013) describes the body’s response to stress. By helping CYP understand that the hypothalamic-pituitary-adrenal (HPA) system that regulates the body’s response to stress has developed to support survival and that stress for a short time is not dangerous can help CYP learn strategies to manage.

Siegel (2015a) suggests that knowing about how the brain works can empower people to choose to transform their lives and move towards greater health and wellbeing.

There is very little literature on the impact of understanding the brain on either learning or wellbeing. Research is now showing that toxic stress has a biological impact on the growing brain which then has a developmental impact for CYP.

Insecure attachment and a dangerous environment and chronic stress can create a perfect storm of biological and epigenetic consequences that can turn the brain off to learning. On the other hand caring and supportive others can create a state of body and mind that primes the brain for curiosity exploration and learning.

(Cozolino 2014, p. 50)

In a report by the Wellcome Trust in 2014, 82 per cent of teachers asked said that they were interested in neuroscience and 75 per cent said they used their knowledge about neuroscience to inform their classroom practice, with 65 per cent saying that they used this knowledge for planning.

Teaching changes the structure of the brain and the understanding of basic brain processes can help teachers understand both the learning and the behaviour of CYP better. Cozolino (2013) describes teachers as neuro-scientific sculptors who, through their personal and pedagogical skills, create learning environments and internal connections in the students that sculpt the synaptic framework of our brains.

The brain influences both our minds and our relationships, knowing about the brain can help us with our inner experience and our social connections Learning the steps to

strengthen the brain in practice ways can help us build a more resilient mind and more rewarding relationships with others.

(Siegel 2015b, p. 6)

Each child enters the classroom with a vastly different experience of the world and people in it. Neuroscience invites us to think about their attitudes, beliefs and behaviours as neural networks that have been created by past experiences but which can be altered by new experiences and positive relationships. Olson (2014) suggests that new positive experiences with a trusting adult can create disconfirming experiences for CYP who have had negative experiences which have created negative neural networks. Disconfirming experiences can weaken previously developed neural networks or traumatic memories (Ecker et al. 2012).

Cozolino (2013) states that the position of the teacher is similar to that of a parent or carer in building the brain of CYP and creating a supportive environment with a safe and trusted relationship is important for learning. Just as we think about parent-child attunement as being important in development he also argues that this is important for the teacher-child relationship.

Areas that research has shown are important for teachers to understand are:


	Neurodiversity: This is the idea that students all have natural differences in brain function and behaviour just as they have differences in academic skills and personality (Whitehead 2017).

	Memory: This is more than what we can consciously recall about events from the past – it is also the way that past events affect future function (Siegel 2015a).

	Mental Models: These generalisations from past experiences are the essence of learning. These models shape our understanding of the present and help us to work out the best ways to act in the future.

	Co-constructing narratives: By teaching CYP about the narratives that they create about situations or learning we can help them to understand that these self-narratives become the blueprint for their thoughts, feelings and behaviours.

	Stress: By understanding what happens in the brain when we are stressed and teaching strategies to reduce stress, we can support CYP with difficulties they may encounter in the future (Jöels et al. 2006).

	Feeling safe: This depends on our interpersonal environment more than our physical environment. The connection and attunement created between teacher-student is vital for students to feel safe.

	Attention: The capacity to pay attention is described by Olson (2014) as a torch in the dark.

	You choose what you light up and what you leave in the dark. Helping CYP understand that they are in control of where they point the torch and providing them with strategies and understanding to stay on task enables learning to progress.

	Trust is the ‘firm belief in the reliability, truth, or ability of someone or something.’ Brown puts forward the belief that ‘[t]rust is a product of vulnerability that grows over time and requires work, attention, and full engagement.’ She uses the analogy of the marbles in the jar. Each small act adds or takes away from the marbles in the jar. The level ebbs and flows. She argues that trust in schools is ‘[t]he need to feel trust to be vulnerable and we need to be vulnerable in order to trust’ (Brown 2010).

	Motivation: This is the internal process that causes a person to move either towards a goal or away from something they do not want to experience (Churches et al. 2017).





 THE CIRCLES FOR LEARNING PROJECT

Circles for Learning is a unique research-based, whole class or small group project that builds the positive foundations for Mental Health and Wellbeing. It supports and strengthens learning skills alongside the development of social skills, emotional literacy and wellbeing. It facilitates and encourages children to experience how learning happens and explore brain development, relationships and emotions. This includes how other people might feel or experience situations, how to manage emotions, discover our sense of self and understand how our beliefs influence our behaviour.

Circles for Learning has been developed by Alison Waterhouse


[image: A stylised tree with a black trunk and branches. The branches are adorned with numerous green circles of varying sizes. Three prominent green circles contain the text 'Circles', 'For', and 'Learning'. The trunk of the tree has the text 'Alison Waterhouse' written vertically. The design is modern and abstract, symbolising the concept of learning through visual and interactive methods.]


[image: A classroom setting with three children and an adult is seated on a blue mat. The adult, wearing a red and black patterned top, assists the children with a wooden shape-sorting toy. The toy is a cube with different-shaped holes on each side. The children, dressed in casual clothing, are focused on the activity. The room has tables and chairs in the background.]

over the past five years. Alison initiated the Circles for Learning Project in primary schools in East Sussex, where she led and developed this innovative way of working with children. As colleagues became aware of her work, they asked to get involved, so Alison set up the Primary Research Project for five schools in East Sussex where she worked closely with the class teachers to both design and develop the project in their schools. This enabled her to work in both small rural schools and very deprived large urban schools as well as with a variety of teachers. As a result of the interest of professionals in the Secondary field, Alison has just completed a research project with 4 different secondary schools to explore and measure the impact of the work within their environment. This work has been the core of a research MA in Education with the University of York.

 The project trains and then supports teachers to bring a parent and baby into the classroom once a month for a year. The children and young people are supported in observing the interactions, learning, relationships and the baby’s early developing sense of self. Then, with the support of the teacher, they explore and think about what they have seen and how this may link to their own development, thinking, behaviour and ways of interacting with others.


[image: A child with light hair sits on a couch, smiling broadly and clapping their hands. The child is wearing a light-colored top and blue jeans. In front of them, another child dressed in a red jacket is also clapping. An adult sits behind the child on the couch. The scene is part of a classroom activity where children observe interactions between parents and babies to learn about relationships and development.]


[image: A classroom setting with two young boys dressed in formal suits is seated on the floor. They are engaged in an activity with a toddler who is standing and interacting with them. The boys are playing with the toddler, who is holding a blue toy. Scattered around them on the floor are various colorful toys. In the background, there are blue chairs and a bookshelf filled with books, indicating an educational environment.]

These observations are the provocation or stimulus to follow-up work led by the teacher exploring one of the Circles for Learning’s five areas of work:


[image: Three children are engaged in play with colorful blocks on the floor in a classroom, including two boys, dressed in formal attire with ties, who are seated on the floor. One boy is actively playing with the blocks, while the other observes. A younger child, dressed in a casual outfit, is bending over to interact with the blocks. The room contains bookshelves filled with various items and a blue chair in the background.]


	Emotional competencies: including recognising emotions, managing our own emotions, recognising emotions in others and developing strategies to cope and deal with these emotions.

	Relationships: including social skills, the learning relationship, social inclusion and empathy.

	Self-discovery: including self-concept, self-esteem, self-efficacy, self-regulation, self-talk, self-compassion, mindsets and resilience.

	Skills for effective learning.

	Neuroscience and learning.



These five key areas form the foundations for Mental Health and Wellbeing. The follow-up work is not a scheme of work to be followed regardless of the needs of the children or young people but a wide range of activities that the teacher can refer to and use that supports the needs of the group at that time.



[image: A young boy and a child are engaged in playing a board game. The boy, dressed in a suit and tie, is sitting on the floor with his legs crossed. The child, wearing a casual outfit, is kneeling on the floor. They are surrounded by various colourful game pieces and a board with different coloured sections and illustrations. The setting is a room with chairs, a desk, and shelves in the background.]

The resources within each of the five books in the Mental Health and Wellbeing Toolkit can be used as standalone resources to support the five key areas that create the foundations for Mental Health and Wellbeing or as part of the Circles for Learning Project.
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[image: A circular diagram divided into multiple coloured segments, each representing different topics related to the brain and its functions. The diagram shows the six different segments labeled 'The Brain and Learning', 'The Brain and Emotions', 'How the Brain Works', 'How the Brain Can Influence Our Behaviour', 'The Brain', and 'Other'.]

The circular tracking document has been designed to allow practitioners to monitor and track the areas that they have covered with the children. As each lesson is covered they are entered onto the document within the focus section. This enables practitioners to see the particular focus they are taking with their group. For some classes they may present a high need within a particular area or a strength in another area and so this can be shown and monitored. The document also allows for other lessons/activities to be added to the document that may have extended knowledge and understanding in this area from PSHE or Circle Time focus.

The document allows the flexibility to meet the needs of the children as they arise rather than having to follow a pre-set curriculum and in so doing allows practitioners to clearly see the areas of need and what they are doing to meet them.







 Chapter 1 Development of the brain

DOI: 10.4324/9780429428050_1



	THE BRAIN

	HOW THE BRAIN DEVELOPS

	THE FIRST 5 YEARS

	LOVE GROWS BRAINS

	MAINTAINING THE BRAIN

	NEURODIVERSITY

	THE NERVOUS SYSTEM

	ADDICTION AND THE BRAIN





The brain      [image: Three green circles arranged horizontally. Each circle has a yellow center and contains a black number. The first circle on the left has the number one, the middle circle has the number two, and the circle on the right has the number three.]


SESSION OBJECTIVES


[image: A group of wooden block figures with simple facial expressions are arranged around a large egg on a table. The egg is cracked open, revealing a small figure inside. The figures are made from wooden blocks and have different poses and expressions. Some of the figures are standing, while others are interacting with the egg. The scene is set on a wooden table with a plain background.]

To understand that the brain has many areas and that each area is responsible for different things.


 
SESSION OUTCOMES


	✓ To be able to identify and talk about the different areas of the brain.

	✓ To be able to discuss what each area of the brain does.





LESSON PLAN


	[image: An arrow that points to the right. It is often seen in buttons, links, and navigation menus.] Ask the children to share some of the things that their class baby has learnt to do since they have been observing them.

	[image: An arrow that points to the right. It is often seen in buttons, links, and navigation menus.]Ask why they think this is and how the brain has learnt these new things.

	[image: An arrow that points to the right. It is often seen in buttons, links, and navigation menus.]Help them understand that a human baby is born with a brain which is not fully developed and that the first few years of life are really important as the brain is learning.



For those classrooms not able to undertake the Circles for Learning Project, video clips or photographs can be used to support the discussion around the topic and stimulate thoughts and ideas from the children and young people.


Task

KS1: To make a brain hat showing the different areas of the brain.

KS2: To make a model brain.

KS3: To create a large class brain poster with lift-up flaps showing what each part of the brain does.



KS1


	Work with the children to collect all the things they know about the brain and then one thing they would like to know.

	Discuss how scientists know about the brain – brain scans, people who have had a brain injury, operations, etc.

	 Show a picture of the brain. Discuss how very delicate it is and explore what protects it – the skull.

	Show the children some of the parts of the brain and share the names and what they do.

	Give the children the templates for the brain hat and ask them to make them in pairs.





KS2


	Share a picture of a human brain with the children and then fill in the ‘What I know about the brain’ sheet in pairs.

	Share what the children already know about the brain and what they would like to know.

	Collect the questions they have asked and put them on a large piece of paper - these can be used as research questions when children have completed work or for homework.

	Share brain scans and brain images and link to diagrams of what neuroscientists have found out about areas of the brain and their functions.

	Ask the children to work in pairs and create a model of the brain from clay (like a jigsaw) that can be moved around and put together to make a complete brain.

	Ask the children to number each piece and then, when dry, paint them.

	Once dry, draw round each piece on a large sheet of card. Write information about each part of the brain on the card. The pieces can then be placed on their shape to form the complete brain.





KS3


	Share a photograph and a brain scan with the children. Ask them to work in pairs and fill in the ‘What I know about the brain’ sheet.

	Share what they know and write the questions they would like to know on a large sheet of paper – these can be used as research questions when they have completed work or for homework.

	Ask the children to research areas of the brain:

	Find the different areas

	The name of the different areas

	What each area does





	Ask the class to create a giant brain poster with lift-up flaps that shows the different areas of the brain and what they each do.

	 Create a display and put around the brain the questions and answers they collected at the beginning.






RESOURCES


	Two sections of the brain hat – left and right. Instructions on how to make the brain hat.

	‘What I know about the brain’ record sheet

	Simple brain areas and names

	Access to the internet

	Brain scan

	Photograph of a human brain





IMPORTANT POINTS

Different areas of the brain have different roles. Neuroscientists have been able to work out which areas do what from brain scans, people who have suffered head injuries and through dissection. There is still a lot that we do not know.



LEARNING LINKS

Learning, research, knowledge and understanding, working together, collaboration



REFLECTION

Questions:

Positive comment from child:

Positive comment from adult:







	LEARNING DIMENSIONS

	SOCIAL & EMOTIONAL SKILLS




	Strategic awareness

	 
	Emotional literacy

	 



	Learning relationships

	 
	Neuroscience

	 



	Curiosity

	 
	Self-regulation

	 



	Creativity

	 
	Self-development

	 



	Meaning making

	 
	 
	 



	Changing & learning

	 
	 
	 



	Resilience

	 
	 
	 









Brain Hemisphere Hat


TARGET AGE RANGE:

Ages 8–13



WHAT YOU WILL NEED:

Copies of the left and right brain

Clear tape

Glue



NOTES:

When using glue it is useful to use clothes pegs to hold the paper until the glue has dried.

It is useful when working with a class to have 2 or 3 hats assembled at different stages so that the children know what they should look like.



HOW TO ASSEMBLE:

Cut out both hemispheres, then snip in on the ‘V’ lines. Don’t snip the dashed lines, just the solid ones. Then pull the ‘flaps’ you have created over the dashed lines and glue or tape. After you have pulled the flaps over to the dashed lines, the hat will start to take on a rounded shape. To put the two halves together, simply choose one side to overlap onto the other by about 0.5 cm and secure with tape.

You might want to write ‘Left’ and ‘Right’ on the inside of the hat after you have cut them out so you don’t forget which is which.

Have fun and enjoy.



[image: A detailed diagram of the right hemisphere of the human brain, divided into various regions with labels. The frontal lobe is highlighted for creativity and motor functions, while the parietal lobe is associated with sensory processing. The temporal lobe is labelled for hearing and language, and the occipital lobe is designated for vision. The motor cortex and sensory cortex are also distinctly marked. The diagram uses different colours to differentiate these regions and includes illustrations representing their functions, such as musical notes for hearing and a light bulb for creativity.]



[image: A diagram of the left hemisphere of the human brain, highlighting various lobes and cortical areas.]

Long Description for Figure
The left hemisphere of the human brain is divided into several distinct regions. The frontal lobe, located at the top left, is associated with sequencing and logic. Adjacent to it is the motor cortex, responsible for voluntary movements. Below the motor cortex lies the sensory cortex, which processes sensory information. The parietal lobe, situated beneath the sensory cortex, is involved in spatial orientation and processing sensory information. The temporal lobe, located at the bottom left, is associated with auditory perception and memory. The occipital lobe, found at the back of the brain, is primarily responsible for visual processing. The diagram also includes instructions for cutting and folding the diagram along dashed lines.





[image: A labeled diagram of the human brain highlighting different lobes and regions.]

Long Description for Figure
The brain is divided into several distinct areas: the Frontal Lobe, Parietal Lobe, Temporal Lobe, Occipital Lobe, Cerebellum, Pons, and Spinal Cord. The Frontal Lobe is located at the front of the brain and is coloured blue. The Parietal Lobe, coloured red, is situated behind the Frontal Lobe. The Temporal Lobe, coloured orange, is located beneath the Parietal Lobe. The Occipital Lobe, coloured green, is positioned at the back of the brain. The Cerebellum, coloured purple, is located beneath the Occipital Lobe. The Pons, coloured yellow, is situated below the Cerebellum, and the Spinal Cord extends downward from the Pons. The diagram also includes directional labels indicating the front and back of the brain.







[image: A table titled Information about the Brain and Nervous System consists of four columns and multiple rows. The columns are labelled as follows: What I know about the brain and nervous system, What I want to know about the brain and nervous system, What I have learnt about the brain and nervous system, and Thoughts and ideas. Each row is intended to be filled with relevant information under each column heading. The table is designed to help organize and document knowledge, questions, learning, and thoughts related to the brain and nervous system.]



[image: A labeled diagram of the human brain's cross section highlighting key regions and their functions.]

Long Description for Figure
The diagram shows that the cerebrum, also known as the cerebral cortex, is responsible for thinking, learning, remembering, sensing, speaking, feeling emotions, voluntary movement, planning, decision making, and reasoning. The limbic system handles emotions related to survival, such as fear and anger, processes memories for long-term storage, feels pleasure, and regulates body temperature, thirst, appetite, or hunger. The brainstem controls automatic body functions such as swallowing, breathing, sneezing, heartbeat, and automatic eye movements, including blinking. The cerebellum coordinates balance and movement, remembers well-learned tasks and skilled movements, and processes some types of memory. The spinal cord serves as a pathway for nerve signals between the brain and the rest of the body and coordinates reflex actions.




[image: A diagram showing the lateral surface of the cerebrum with areas of functional localisation.]

Long Description for Figure
The cerebrum is divided into several lobes, each responsible for different functions. The frontal lobe, located at the front, includes the primary motor cortex, which controls skilled movements, and Broca's area, which is involved in speech production. The premotor cortex, also in the frontal lobe, aids in skilled movements. The parietal lobe, situated behind the frontal lobe, contains the somatosensory cortex for tactile sensation and the posterior parietal cortex for sensory combination and interpretation. The occipital lobe, at the back, houses the primary visual cortex for visual processing and Wernicke's area for verbal speech interpretation. The temporal lobe, located below the parietal lobe, includes areas for visual memories, fear, and reading, with the limbic association cortex involved in emotional reactions and memories. The cerebellum, at the base, plays a role in reading.




[image: A diagram illustrating the lateral surface of the cerebrum, highlighting areas responsible for different functions. The left hemisphere includes regions for skilled movements, writing, reflection, emotional reaction, and visual memories. The right hemisphere features areas for tactile sensation, sensory combination and interpretation, visual processing, verbal speech interpretation, reading, fear, and memories. Each labelled area is colour-coded to distinguish its specific function.]



[image: An illustration depicts a human brain divided into four distinct sections, each coloured differently. The top section is blue, the left section is green, the bottom section is red, and the right section is yellow. Each section features unique patterns and textures, suggesting different regions of the brain. The illustration uses a combination of colours and patterns to represent the complexity and diversity of brain structures.]





How the brain develops      [image: Three green circles arranged horizontally. Each circle has a yellow center and contains a black number. The first circle on the left has the number one, the middle circle has the number two, and the circle on the right has the number three.]


[image: A detailed model of a human brain is placed on a table. Surrounding the brain model are several small, simple wooden figures resembling people. The figures are positioned in various poses around the brain, some appearing to interact with it. The brain model is highly detailed, showing the convoluted surface and different regions of the brain. The wooden figures are minimalist in design, with basic facial features and block-like bodies.]


SESSION OBJECTIVES

To understand how the human brain grows and develops both in the womb and also after birth.



SESSION OUTCOMES


	✓ To be able to describe how a human baby’s brain develops both in the womb and after birth.

	✓ To be able to describe why what a mother does in pregnancy has an impact on the baby’s development.





LESSON PLAN


	[image: An arrow that points to the right. It is often seen in buttons, links, and navigation menus.]Ask the class to think about how much their class baby has changed since they have been observing them.

	[image: An arrow that points to the right. It is often seen in buttons, links, and navigation menus.]Can they note the changes that they have seen?

	[image: An arrow that points to the right. It is often seen in buttons, links, and navigation menus.]Ask the class baby’s Mum to talk about pregnancy and what she did to keep the growing baby healthy.



For those classrooms not able to undertake the Circles for Learning Project, video clips or photographs can be used to support the discussion around the topic and stimulate thoughts and ideas from the children and young people.


Task

KS1: To make a postcard to show something that keeps us healthy.

KS2/KS3: To make a poster to help inform pregnant mothers how to keep healthy and support the growth of their baby.



KS1


	Explain to the class that they are going to undertake a science experiment.
Give the class 5 flowers, separate them out and put them in 5 jam jars. Explain to the children that you have 5 different substances in each jar.


	 Place water and flower food in one jar, vinegar in another, soap and water in another, plain water and cola in the last one.

	Ask the children what they think will happen and why.

	Watch what happens over a few days and then discuss the result.

	Help the children link this to staying healthy.

	Ask the children to create a postcard to show how what they eat has an effect on their health.





KS2


	Show the children a picture of the brain development of a baby in the womb.

	Discuss the environment that the baby is growing in – the mother’s body.
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