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“Simplicity is about subtracting the obvious and adding the meaningful.”
John Maeda, The Laws of Simplicity, The MIT Press
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Foreword

Dear reader,

Like many others, you have chosen this book to help you study Anatomy and
Physiology (A&P) for career purposes. This is not just another A&P textbook to add to
the growing pile. It is a special resource put together for you, based on the work of
lecturers and students who know how tough it can be to study.

Understanding how bodies work (or don‘t) is fascinating, but remembering thousands
of facts, numbers, spellings and diagrams can be very challenging; especially
nowadays, when we are all bombarded by so much information that we have to
absorb, understand, evaluate, store and eventually use.

As your time and energy are limited, we only present to you proven ways to make
studying easier for yourself. You will be able to train your brain to function better,
whilst relaxing your mind and enjoying learning more.

Basically, you already have what it takes to succeed in your goals:

m a limited amount of time - for trying out options to see what suits you best;
m an open mind - to add new ideas to the ones that already work for you;

m a desire to have a relaxed mind and body - this will help your brain to function
much better;

m a sense of humour - it will keep you sane;
m some sticking power — the motivation, self-belief and determination to succeed;

m some good A&P textbooks and human beings to talk to are also essential.

We have organized this book around 10 chapters — based on the 10 Top Tips for
learning that have already worked for countless students in your situation. Keep this
resource close to you as you study, and dip in and out whenever you need it.

We hope that you will succeed with this unique approach to learning Anatomy and
Physiology . ..







Introduction

The Memory Bottle

Imagine that all your old memories are stored in a bottle
(your brain). It's a rather strange bottle, with a narrow neck K"

(your ‘short-term memory’) and a big bottom (your ‘long-
memofies

term memory’).

If you want to top up your old memories with new

information, you will need to get it down into the
& bottom of the bottle.

{ \ Now it’s easy enough to get the information into the
< A~~T top of the bottle, but it can get stuck in the bottle
—_— neck and quickly evaporate, if you don’t shake it about
memofies in the right way, at the right times.

Once you have succeeded in getting your fresh new
memories into the bottle, they begin to settle and mix with
old memories. You should be able to open your memory
bottle whenever you want, and get some information out
again.

e

But information often gets stuck in the bottle neck (for
example during an exam!) and no amount of frantic shaking
will get it out again.

All 10 Top Tips in this book will help you get information in and out of your brain
more easily.

Introduction



10 Top Tips for easier learning: summary

1 Relax and take control

2 Bodymaps

5 Use all your senses

2 Great Ways to Learn Anatomy and Physiology
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6 Think-a-link

7 Memory tricks
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10 Cool calculations

Each tip has its own chapter in this book. You will find full explanations, examples
and practice activities for each one over the next pages ...

Introduction
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Do it your way!

The purpose of this book is to help you to learn A&P according to your own
preferences — no matter how you are being taught. So, how do you choose which
of the 10 Top Tips will work for you?

Before experimenting with each strategy, you may want to start by thinking a bit
more about yourself. The more you know about yourself, the more you can use this
knowledge to build on your strengths and get round some of your weaknesses. This
will allow you to work ‘smarter’ not ‘harder’. This strategy for success is based on the
ideas of Howard Gardner — a famous professor of Education from Harvard University.
In his theory of Multiple Intelligences, Gardner stated that ‘It’s not how smart you are
that matters, what really counts is how you are smart.’

Professor Gardner asked the famous question ‘How would a Martian landing on Earth
work out the intelligence of the human species?’ Surely not through a set of paper
and pencil 1Q tests! This would be a big mistake, as it would certainly fail to identify
humans performing exceptionally well in particular areas such as business, sport,
music, art etc.

Gardner believed that all human beings have a wide variety of strengths and
weaknesses for solving different kinds of problems. He suggested that there is not just
one type of intelligence, but at least nine! These would include: Linguistic, Logical-
Mathematical, Visual-Spatial, Bodily—Kinaesthetic, Interpersonal (Social), Intrapersonal,
Musical, Naturalist and Spiritual intelligences. You can explore these intelligences
more on pages 5-8.

Many academic subjects are still generally taught and examined in ways that mostly
involve just two intelligences — your ability with words or with numbers. Good test
results are not, however, good predictors of a happy, healthy, wealthy or successful
life. Gardner believed that when you fully use all of your intelligences you really begin
to release more brain power.

There are literally hundreds of ‘Learning Style Questionnaires’ that aim to help you
decide which type of learner you are. But it is really important to know that most of
us have a mixed bag of intelligences and it is a mistake to label someone as simply
‘musical’ or ‘visual’. The following Questionnaire will help you explore your unique
mixture of intelligences and preferred learning styles.

Great Ways to Learn Anatomy and Physiology



Questionnaire: What is your preferred learning style?

e )
Work through the list of different ‘intelligences’ below, to help you decide which are

your strongest and weakest points. This will allow you to focus on ensuring you make
the most of your strengths and develop some of your weaker points. You may find it

easier to get together with another person and interview each other.

Linguistic intelligence is the ability to communicate
easily with words. Writers and politicians can be
examples of people with good linguistic intelligence.

[] Do you read a lot for pleasure or information?
] po you enjoy word games?

] Are you a good writer?

[J Are you a good story-teller?

[] Do you like to talk through problems, give your
opinion, or ask questions?

[] Do you easily absorb information from lectures, audio recordings or radio?

Logical-mathematical intelligence is the ability to
reason, to make calculations, to plan and to think things !/,

) : /
through in a logical, step-by-step way. Lawyers, doctors, . i:f

engineers, accountants and detectives might be examples . E=m (}
of people with this kind of intelligence. AR

N
Do you enjoy working with numbers or logical & QES? '\\-@ 2
puzzles? - " % .
Do you find it easy to make detailed plans for a \/%( % /1
holiday or event? / / R (

Was science one of your favourite subjects at school? /

Can you find particular examples in support of a general
point of view?

Do you find it easy to take a step-by-step approach to problem-solving?

oo oo o od

Do you enjoy listing and grouping information?

Introduction



Visual-spatial intelligence is the ability to
think in pictures or imagine a finished process
in your head. Engineers, fashion designers,
inventors, architects, builders, artists, sculptors,
photographers, sailors and town planners might
be good examples of people with this kind of
intelligence.

[] Are you creative and imaginative?

] Are you able to visualize different images or
3D shapes in your mind?

Are you good at reading maps and
navigating?

Do you enjoy jigsaw puzzles?

Do you like making a drawing when taking notes or thinking through something?
Can you easily take things apart and put them together again?

Can you imagine how things look from a different perspective?

Do you prefer to learn from pictures or videos?

oooooo o

Do you have a good visual memory?

Practical (or bodily-kinaesthetic) intelligence

is the ability to use your body skilfully to make or ) fg
do things and present ideas — for example, dancers, —~1
actors, sports people, builders, surgeons etc. use /w@ "’/;,_/v
practical intelligence. ey =

[] Do you use a lot of body language to express

yourself? l\
] Are you a practical person, who enjoys ‘do-it- s

yourself’ or craftwork? 7/
&

] Do you enjoy sports, dance movement or
physical exercise?

[] Do you like to move about when thinking
through problems?

[] Do you learn best by watching and then ‘doing’ something?
] Do you need to physically handle something to really understand it?

6 Great Ways to Learn Anatomy and Physiology



Social (or interpersonal) intelligence is the ability
to work well with others, to make friends easily, to be

a good listener, to communicate understanding and

feeling, and to identify another’s aims and motivations. tf:
Social workers, teachers, therapists, religious leaders CELEAT
and sales people might be examples of people with .,

this kind of intelligence. (¢ 5

[ Do you enjoy talking or working with other people? /\
[] Do others often ask your advice?

[] Do you enjoy going out and socializing?
[] Do you value having close friends?

[] Are you sensitive to people’s feelings and non-verbal cues?

[] Do you like learning by talking things through with others?

Emotional (or intrapersonal) intelligence is %gé
the ability to understand yourself, to be aware of
your feelings and manage them well, to reflect on

&
your behaviour and motivation, to set goals. _’_/—\/\ .
oon 0 T
[] Do you often spend time thinking about the ; ?Q~ CJQ d
important issues in your life? \//r‘/ ,\Ltg\?
—~——

[] Do you recognize your feelings and can you k/
manage them effectively? (\ ! Y, >
[] Do you have a realistic understanding %/
of your own strengths and A\ Sﬂ ?
\

weaknesses? m

[] Do you set yourself achievable
standards and goals?

[] Have you had counselling or read self-improvement books?

] Are you aware of your preferred learning style when trying to learn something?

Musical intelligence is the ability to enjoy sounds, make music, ﬁ
sing in key and remember tunes, and to keep rhythm. ?}
[ 1s it easier for you to remember something you have a

heard rather than seen? (\)

[] Does tapping out a rhythm or listening to music help

you learn better? O\ %
S
[] Do you learn better with music in the 4 ) )\\D

background?

Introduction



Naturalist intelligence is the ability to recognize,
appreciate, and look after the natural world. (7
Conservationists, farmers, gardeners, fishermen, —I/Z’:"‘\

explorers and zoologists might be examples of
people with this kind of intelligence.

[] can you recognize and name many different
types of plants and wildlife?

] Do you like animals? Gardening? Exploring the
natural world?

[] Do you care about the planet and environmental
issues?

Spiritual intelligence: this one is quite
difficult to put into words. It might involve
intuition, feelings of connection to something
bigger than your own self, religious feelings, or
an appreciation of non-rational or inexplicable
events.

[] Do you sometimes know something is true
without being able to explain why?

Are you able to learn better when your mind
is peaceful?

\
Are you able to put your own situation into a : \\
larger perspective? =X

Do you have a spiritual belief system or feel
connected to a higher being/s?

O O O O

Do you ask deep questions about your values, what happens after death, or the
meaning of life?

What have you learnt about your own types of intelligence?

How might that knowledge help you learn more efficiently?

You will find, in this book, examples of many different ways of learning.
Test them out, and use what works best for YOU.

8 Great Ways to Learn Anatomy and Physiology



Chapter 1

Relax and take control

OVERVIEW

In this chapter, we look at how your body, emotions and mind can affect your learning
ability, and how to use this information to your advantage.

You will explore:

how to understand your own stress;

what the nervous system has to do with stress;

what makes us behave the way we do;

how positive emotions alter brain function;

how to cope with uncomfortable feelings and maximize your energy;
how to become more resilient to the ups and downs of life;

AN RN NN

how to reduce exam nerves and study stress.

Understanding your own stress

@ Are you struggling to cope with too much information?

@( : -/,S) Do you panic at the thought of your exams, presentations or work deadlines?
Nt

\ ~—— m Does a nagging voice at the back of your mind keep putting you down?
/\l Are you anxious about past or future events, health, money, relationships?

In this chapter we cover stress-busting solutions that are science-based and
have really worked for other students. Most importantly, you can train yourself

p/ to slip into a positive relaxed state of mind, where you feel in control. The first
step is to explore your own stress.

% // / / /What is stress?

It's the feeling — physical or mental — that comes when demands are made on
you. The unpleasant effects of stress hit you when there’s a gap between the demands
made on you and your ability to cope with them.

2.
»
|

O]
|
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How much stress is too much?

The way you react to challenges and changes depends on your nature, life experiences,
health, and current state of mind. Anything that happens to you — whether winning the
lottery or losing your job — can throw you off balance. This is why stress can sometimes
energize and motivate you, and at other times you feel exhausted and out of control.

Can you cause your own stress?

Being fully alive in this world means that you can’t escape the challenges and changes
of life, but often we cause our own unhappiness and learning blocks, by the way we
feel, think or behave. For example, when we:

m aim for perfection and our standards for others or ourselves are impossible to meet;
m are compassionate towards others and unkind to ourselves;

m don’t take good care of our own physical needs and emotional states;

m compare ourselves to others and always need their approval;

m blame external circumstances and others for the way we feel;

m lose perspective, over-react, or have a fixed mindset;

m can’t accept life events and problems that are out of our control;

m cut ourselves off from community and social support.

Questionnaire: Do you routinely suffer from any of the common
symptoms of stress?

m Are you having headaches, stomach or weight problems?

m Do you often have tense muscles, or a sore neck, shoulders and back?

Do you continually feel run down or unwell?
Does your heart sometimes beat very hard and do you feel panicky?

Do you sometimes feel dizzy, nauseous or breathless?

Do you feel irritable and get angry easily?

Do you feel anxious or depressed?
Are you eating, drinking, taking stimulants, shopping or smoking excessively?

Do you keep putting off tasks and finding it hard to concentrate?

Do you constantly feel tired and have sleep problems?

Are you having problems managing your energy and time?

m Do you lack confidence and have a lot of negative thoughts?

If you regularly suffer from some of these symptoms, please don’t hesitate
to check them out with a medical practitioner.

In this book, we make many suggestions on how to increase your coping strategies.

10  Great Ways to Learn Anatomy and Physiology



Stress and the Autonomic Nervous System (ANS)

NERVOUS SYSTEM

| l l

Controls Electro-

and chemical
regulates impulses
all bodily along nerve
functions cells

Spinal Motor Sensory
cord division division

Autonomic
Division
(ANS)

Physiological
effects of stress

When a stressful event is finished, the brain signals that the threat is gone, the
stress response ends, and you return to a state of peace. This is how the ANS
restores your body to a resting state via the Parasympathetic Nervous System
(PNS). Nowadays, we experience many stressors that we can’t control or don’t
have a definite ending, for example a pandemic or Climate Change. You may suffer
emotional and health consequences, unless you can take some action with the help
of your Autonomic Nervous system. This is discussed more fully later in this chapter.

Diagram created in Inspiration® by Inspiration Software®, Inc.
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What job does the Autonomic Nervous System (ANS) do in the

body?

Your ANS is always working for you, without you knowing it, day or night. Its
purpose is to keep your body working properly by regulating all involuntary functions
(heartbeat, blood pressure, breathing, body temperature, hunger, thirst, sleep,
emotions, water, sugar, salt levels, muscle tone, hormones, etc.). The process of
maintaining a constant internal state despite external changes is called homeostasis.

The ANS also keeps your body safe from immediate danger by preparing it for
survival via the Sympathetic Nervous System (SNS). When you feel threatened

by something - real or imagined — stress chemicals immediately flood into your
bloodstream to prepare your body to what's known as the ‘Fight, Flight or Freeze’
response. This system evolved two million years ago when, for example, hunter-
gatherer humans needed to escape rapidly from an attacking wild animal, without
stopping to think slowly about the problem!

AUTONOMIC NERVOUS SYSTEM: fight or flight response

Structure Effects of stimulated Sympathetic Effects of stimulated
Nervous System: Fight, Flight or Parasympathetic Nervous System:
Freeze responses Rest & Digest responses

Eyes Pupils dilate; eyes focus on distant Pupils constrict; eyes focus on nearby

objects (scanning for danger and
escape route).

objects.

Salivary glands

Saliva decreases: mouth gets dry.

Saliva increases.

Nose Nasal glands produce less mucus. Nasal glands produce more mucus.
Heart Heart rate and blood pressure Heart rate and blood pressure
increase: more oxygen and blood decrease.
to muscles.
Lungs Bronchial muscles relax; blood vessels Bronchial muscles contract and blood

dilate; breathing is faster.

vessels constrict: breathing slows.

Stomach & intestines

Less digestive juices produced.
Movement of food slows down.

More digestive juices produced.
Movement of food increases.

Liver

Glucose released.

Glucose stored.

Bladder & kidneys

Sphincter closed.
Less urine output.

Sphincter relaxed.
More urine produced.

Adrenal glands

Produce stress hormones:

Epinephrine (also called Adrenaline),
Norepinephrine and Cortisol. Immune
& Reproductive systems suppressed.

Body brought to rest via release of
Acetylcholine neurotransmitter in
the basal forebrain. Immune and
Reproductive systems become active.

Skin

Blood vessels constrict; hair stands on
end; sweating.

Blood vessels dilate. Sweat pores close.

12 Great Ways to Learn Anatomy and Physiology



What is the basic structure of the Autonomic Nervous System?

The organs of the body have separate sympathetic and parasympathetic nerve
supplies.

The Sympathetic Nervous System (SNS) consists of ganglia — a collection of
nerve cells — connected via the spinal cord from the thoracic to the lumbar areas and
branching off to the organs. (See diagram below).

The Parasympathetic Nervous System (PNS) is connected via the Vagus nerve from
the sacral and cranial areas, and branches off to the organs via different neural pathways
from the SNS. It uses 4 of your 12 cranial nerves, connecting directly to your brain.
Three of those nerves — connected to your eyes, nose and mouth — involve your senses.

Oral/Nasal Mucosa

Salivary glands

Trachea/bronchi

Liver

Abdominal vessels
Pancreas
" Adrenal medulla

Large intestine

Kidney

Relax and take control 13
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What makes us behave the way we do?

Most of us want to be better at something. It could be exams, relationships, healthy
eating, exercise, being organised, whatever! Have you ever wondered why we know
exactly what we should do, but we don’t do it? The reason is that we may be unaware
of the strong physical, emotional and thinking patterns that influence our actions and
habits, often even hidden from ourselves.

Understanding your basic physiology can help you take the first essential steps in
making changes that really last. For example, when you think ‘I’'m just rubbish at
presentations or ‘I always do badly in exams’, you must first feel anxious about your
own abilities. In order to feel anxious, the body’s physiology must react with a rapid
heart beat, irregular shallow breathing and tense muscles. Emotions feed thoughts
and thoughts feed emotions in a continuous loop fuelled by your basic physiological
systems: this circuit affects all your actions. Any attempt to just change our behaviour
will only result in superficial and short-term changes.

Physiology "_ﬁ Thoughts  |™| Behaviour

What can drive your best performance?

Some people say that they perform best when they are aroused under pressure: in

this state, adrenaline is released into the bloodstream. Other people may need to feel
relaxed: this is when acetylcholine is released into the bloodstream. These statements
are both right and wrong: excessive arousal (fear/aggression/) and excessive relaxation
(apathy/boredom/hopelessness) can both affect performance negatively. In his body
of research, neuroscientist Dr Alan Watkins explores how your performance depends
on whether you are in an anabolic or a catabolic state. Anabolic hormones (DHEA) are
secreted when the individual is in a positive state of mind, and catabolic hormones
(cortisol) are secreted when you are in a so-called negative state of mind. The effect
of sustained high cortisol levels can be immense, ranging from depression, weight
gain, high cholesterol, depleted immune system, and, most significantly for learners,
impaired brain function. This is the reason why you may perform badly in exams when
you are over-anxious, angry or lacking motivation.

‘Negative’ emotions can be described as any difficult feelings which cause you to be
unhappy and uncomfortable. Emotions that can become negative are: hate, anger,
jealousy, depression, anxiety, guilt, loneliness, overwhelm, selfishness, resentment,
and failure — there are many more. These emotions can make you dislike yourself and
others, and reduce general life satisfaction.

You can’t avoid negative emotions and they are useful for survival if you handle them
well. You will give your best performance when you are aroused or relaxed with
positive emotions.
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Positive Emotions

Through the pioneering work of researchers, such as Martin Seligman and Barbara
Fredrickson, the role of positive emotions has become a core field of interest in the
field of Positive Psychology. Seligman offers the PERMA model as a template for
lasting human wellbeing and optimal performance. Its five main features are: Positive
emotions, Engagement, Relationships, Meaning, and Achievement.

Frederickson’s work provides a blueprint for how pleasant emotional states, even

if they are short-lived, contribute to your resilience, wellbeing and behaviour. She
categorises the 10 most important positive emotions as: joy, love, gratitude, serenity,
interest, hope, pride, amusement, inspiration, and awe. This list of emotions can be
sub-divided endlessly into smaller and more nuanced emotions such as: optimism,
hope, courage, trust, humility, inspiration, amazement, elation, cheerfulness,
motivation, energy, curiosity, kindness, compassion, commitment, warmth,
persistence, peace, confidence, relief etc.

Can you think of any more positive emotions to add to the mind map below?

Accepting Comfortable

Peaceful

Competent
Delighted
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@ Optimistic
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The Vagus Nerve and Parasympathetic Nervous System

The word ‘vagus’ comes from the Latin for ‘wandering’, as the Vagus nerve is the longest
cranial nerve and wanders through the body from brain to stomach, communicating
with every organ. It powers the Parasympathetic Nervous System, but also alerts your
brain to release neurotransmitters when inflammatory proteins, called ‘cytokines,” are
present, helping your body to repair. It triggers the release of acetylcholine which
controls muscles, dilates blood vessels, and slows down your heart rate.

Dr Stephen Porges founded the ‘Poly-Vagal Theory’, explaining how the sympathetic
Fight/Fight/Freeze response works in an emergency, and more importantly what you
can do to regulate it by activating the Parasympathetic Rest/Digest/Social Engagement
response. Porges calls this state ‘the Ventral Vagal’ state — a balanced state where we
feel safe, positive, and connected to ourselves and the rest of the world.

Psychiatrist Bessel van der Kolk, a leading light in the area of post-traumatic stress,
and author of The Body Keeps the Score, has demonstrated how you can hack your
nervous system with specific physical actions: you can trigger calm in all the organs
and systems along the way of the Vagus nerve, sending messages to the brain that it's
okay to relax and heal. Here are some suggestions to practice as regularly as possible
and in advance of emergency, panicky or highly stressful situations:

Sound: The Ventral Vagus nerve passes through the vocal cords, so laugh, sing loudly,
hum, gargle, yawn, or chant rhythmically to activate it.

Cold: Stimulate the Ventral Vagus nerve by drinking cold water, taking a cold shower,
swimming or splashing cold water on your face.

Massage: Stimulate the Ventral Vagus nerve by massaging your ears, scalp and neck.

Movement: Increase Ventral Vagus activity with the practice of yoga or Qigong,
rhythmic walking and dance. Smiling also triggers calm.

Breathing: Focused, smooth, rhythmic breathing (see page 21), with exhaling being
longer than inhaling, puts the Ventral Vagal network into action.

The prefrontal cortex: Activating the Ventral Vagus nerve also activates the
prefrontal cortex, the part of the brain that deals with reasoning, problem-solving,
comprehension, impulse-control, creativity and perseverance. Calming yourself allows
you to think clearly and process a difficult situation.

Using your senses when you are having anxious thoughts about the future:
a simple ‘grounding’ exercise such as mindfully walking outdoors, concentrating

on seeing 3 things, hearing 2 things and feeling or smelling 1 thing, can activate the
Ventral Vagus nerve.

Connect with people that you trust or a pet: if that is not possible, imagine
feelings of safety and connection. Locate where that feeling of trust is in your body
(for example in your heart area) and really feel the physical sensations.

16 Great Ways to Learn Anatomy and Physiology Diagram created in Inspiration® by Inspiration Software®, Inc.



How do your emotions alter brain function?

The Limbic System is a set of evolutionarily ‘primitive’ brain structures located within
the cerebrum of the brain, on top of the brainstem and buried under the cortex.

It includes several brain areas that are in charge of our behavioural and emotional
responses, especially when it comes to behaviours we need for survival: Fight-Flight-
Freeze responses, feeding, reproduction and caring for our young. These areas include
the Cingulate cortex, the Hypothalamus, the Hippocampus, and the Amygdala.

The Amygdala is involved in memory, emotion and fear, and Fight-Flight-Freeze
responses. The Hippocampus is involved in the forming and storing of memories. This
shows the important relationship between memory and emotion. Strong emotions
bring back memories and strong memories bring about emotions.

When emotions become extreme, your instinctive brain area takes over and rational
thinking processes become impaired. Your heart beats in an erratic manner, causing
learning blocks (this is why you may go blank during an exam or presentation). This
kind of heart beat, where your heart signal goes up and down erratically, is associated
with a ‘catabolic’ state of mind.

Cingulate cortex

Hypothalamus

==
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In the catabolic state, your Frontal Cortex tunes out and takes a back seat. The
Frontal Cortex is used for a multitude of very important functions, such as: working-
memory, problem-solving, time, empathy, impulse control, regulating emotions,
sequence, motor function, planning, organization, attention-shifting, and social
interaction. This is why a ‘coherent’ heart rate, which is smooth and rhythmic —
improves your cognitive skills.
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What is the fastest way to boost brain function?

A quick fix is to calm your heart beat by intentionally making your breathing rhythmic,
regular and smooth. This rhythmic breathing is a very important life skill as it will help
you keep cool in challenging situations. It will stop your rational brain tuning out, allow
you to maintain energy, and help you identify and change your unwanted feelings.
Look below at the rapid chain of reactions in your body when you feel threatened.
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Controlling unwanted emotions

The ability to recognize, accept and then change your emotional states when you want
to is an extremely useful life and study skill. If you wait till somebody or something
else changes your emotions, you may feel out of control. Many people choose denial,
distraction, drugs, or blaming others to shift the way they feel. But relief from these
coping strategies can be short-lived and leave you feeling worse than before. Your
body and mind can be your best medicine cabinet. Dr Alan Watkins suggests following
the ‘SHIFT Procedure’, described below:

Stop whatever you are doing or thinking, and shift your attention to your.

Heart area and practise your Rhythmic Breathing from there.

Induce a positive feeling — by remembering something, somebody or somewhere that
makes you feel really good.

Feel this emotion in your body — notice all the different small physical sensations.

Turn back to your thoughts or tasks again.

Notice how different you feel after this procedure. It will help you become calm
and clear-thinking.
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How to maximize your energy

The role

Your energy is precious and limited, so protect it by balancing doing things that
reduce tension with avoiding things that drain you. Research shows that exercise, such
as a brisk 20 minute walk, can have the same effect as a mild tranquilizer! What things
drain you? Continually checking social media, poor sleep, eating junk food, having
impossible standards, rumination, people-pleasing, being overly self-critical; multi-
tasking? It helps to make a list of thoughts, feelings, people, and actions that boost
your energy and keep it close to you.

of the ‘Love Drug’ Oxytocin in stress reduction

Your hypothalamus produces the hormone ‘oxytocin’; your posterior pituitary gland
stores and then releases it into your bloodstream. It manages key aspects of the
reproductive systems, including sexual arousal, lactation, labour, and baby bonding.
However it also drives social interactions, where, under the right circumstances,

it can amplify trust, generosity, affection, communication, empathy, cooperation,
and sensitivity to another’s body language. When you experience positive feelings
towards another person - or animal - your brain releases dopamine, your serotonin
levels increase, and oxytocin is produced. It's sometimes referred to as the ‘love
drug’ or ‘cuddle chemical’, because it is released through hugging, kissing, eye
contact, smiling, or pleasant touch. In some research, it’s shown to lower stress and
anxiety. Stroking a pet, carrying out an act of kindness, or giving a massage can
generate oxytocin in you and the receiver, who feels valued, connected, or loved: it's
contagious!

Mindfulness and Meditation

Mindfulness Meditation is a simple, powerful, evidence-based tool for reducing stress,
increasing self-understanding, and developing concentration — all essential for good
learning. The practice of Mindfulness involves intentionally focusing your whole
attention gently, compassionately, and non-judgmentally on your present experience.
It can be emotional and physical medicine for our busy, noisy, demanding lives, where
our attention is always being grabbed here, there and everywhere. Meditation simply
means directing your whole focus on your breathing, body sensations, emotions,
thoughts, external objects or physical actions.

Self-Compassion

Mindful Self-Compassion was developed by Christopher K. Germer and Kristin Neff
as a powerful tool for resilience. It involves responding to difficult thoughts and
feelings (such as anger, inadequacy, sadness, anxiety, confusion) with kindness and
understanding, so we comfort ourselves when we’re hurting and start to heal. If you
have failed an exam or missed a deadline, MSC helps you not to make the situation
worse by self-harming, but to pick yourself up and take some positive action to
remedy or learn from the situation.

Relax and take control
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Mindset

The way we think about ourselves can shape our performance and success. Do you
have a nagging internal voice that repeats negative remarks about your abilities? These
thoughts can become fixed mindsets and affect both your confidence and learning
behaviours. You may believe that your latent intelligence, talents and personality
determine your success, but psychologist, Carol Dweck, explains that what matters
most is whether we approach tasks with a ‘Fixed’ or ‘Growth Mindset’. If we can
reframe challenges and setbacks as a source of growth, not failure, we can foster a
love of learning and resilience in many different areas of our lives.

For example, with a Fixed Mindset, you might think: ‘I’'m rubbish at presentations; |
know I’'m going to panic.” Instead, you could say: ‘I can make my presentations better...
there’s nothing | can do about the past, | do have control over the next 20 minutes. I'm
going to practise my relaxation technique now.’

Sleep and Rest
/ S Prof. Matthew Walker, author of Why We Sleep: The New Science of
(@

Sleep and Dreams, explains how sleep has one of the greatest effects
2
5%

b, on your thinking abilities, well-being and physical health. He delves

ﬁ into how caffeine, alcohol and insufficient/ poor quality sleep affect
\ us across a lifetime. He gives us a short list of simple changes to

~ . _ .

/ ; improve your own sleep — essential for any student.

-4

Brain Food

Good nutrition, as well as exercise, can maximize your learning ability. But the
question of what to eat -both for your personal health and that of the planet- feels
increasingly complicated. Prof Tim Spector, author of Food for Life — the Science of
Eating Well explains how a poor diet can seriously affect your mental health, energy
and brainpower, and lists a range of personal changes to experiment with in order to
improve your nutrition and wellbeing.

Tiny Habits

Why do some unwanted habits stick and other good resolutions fail miserably? To
launch any new habit and make it stick, these 4 elements need to be firmly in place:
motivation (craving something means you are motivated to repeat it); a trigger
(which tells the brain to kick off a habitual routine); a routine (the series of steps
that automatically follow the trigger); and a reward (which makes your brain decide
if a routine is worth remembering). Psychologist B] Fogg’s science-based approach
to making simple lasting changes is based on starting with quick enjoyable wins by
embedding new, tiny habits into our everyday routines.

20  Great Ways to Learn Anatomy and Physiology



Instant calmer for your nervous system
This is a brilliant practice when you feel tired, nervous, frustrated, pained,
overwhelmed, or panicky:
m before, during or after a challenging day or difficult experience;

m before going to sleep or if you wake up during the night and your mind is
churning;

m first thing in the morning, if you wake up feeling anxious.

The more times you practise this Rhythmic Breathing sequence each day, the more it
will soothe your nervous system, and be a resource for you when you need it in an
emergency. The amazing thing is that your calm heart rhythm will affect others who
are in the same room. The heart has a magnetic field of 3 feet!

-"

6.Repeat this cycle
for 2 minutes to calm
your whole nervous

system.

¥

4.Breathe smoothly
into your heart area
for a count of 4.
Imagine this feeling
filling your whole
heart.

Mini Mindful Moment

. Make yourself totally comfortable, without distractions.

2. Take a deep breath in and let it out very slowly with a big sigh.

3. Focus gently on your natural breath for a few moments: is it entering and leaving
through your nose or mouth? Is your chest or tummy moving up and down?

. Now count each breath as it leaves your body, till you reach 10.

. Repeat 5 times.

6. Gently bring yourself back to the sensation of your whole body in the room.

—_

[T N
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Progressive Muscle Relaxation

If your muscles are tight, your mind will feel tense up as well.

This practice helps you relax all your body, progressively from head to foot,

by tightly squeezing your muscles and then releasing them as you breathe out.
You can practise it sitting, lying down or even standing up,

but obviously not when you are driving or operating machinery!

Start by allowing your eyes to close, or gently soften your gaze, if you prefer.
Tell yourself that for a short while, you have nowhere to go, nothing to do, but relax totally.

Now just focus on your breathing for a few seconds, without trying to change anything ...
Feel cool air going in through your nostrils and out through your mouth ...
Then feel your chest rising and falling, with each breath into and out of your heart area ...

Now squeeze your tummy muscles in as tight as you can and count to 4...
Then release your muscles, let them go soft, and relax your tummy completely...

Now clench your hands and press your elbows tightly into your body.
Breathe in as you count to 4. Hold it for a second...
Now breathe out very slowly, as you let your hands and arms relax completely ...

Push your feet hard into the floor.
Breathe in as you count to 4. Hold it for a second.
Now breathe out very slowly, as you let your feet and legs relax completely ...

Drop your neck gently forward, back and sideways.

Now lift your shoulders to your ears.

Breathe in as you count to 4. Hold it for a second.

Now breathe out very slowly as you let go of your shoulders and relax ...
Really feel the difference between tension and relaxation in your body...

Now return to normal rhythmic breathing.
Imagine breathing in calm, and breathing out all your worries.
Rest in this calm warm feeling for a few moments ...

Now slowly become aware of where you are now.

Feel your clothes against your body. Give your toes a wiggle.

Lift your shoulders up and down.

Then open your eyes, ready to meet the world, feeling relaxed but energized.

Have a big stretch, give your face and head a good massage, and take a drink of water.
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Dealing with exam stress

Questionnaire: Exploring myths about exams

Distorted worries about exams can interfere with your
performance, as well as making you really miserable.
Below are some questions to help you identify if you are
expecting too much of yourself. Tick the statements you
agree with, and then look at the answers on page 172.

Having a really good memory is all that counts in an exam.

Some answers in Anatomy and Physiology do rely on remembering
pure facts. But usually you'll get better marks if you can show good

understanding of your subject.

Examiners like to trick you into making mistakes. If you show any
weaknesses, they’ll try to fail you. It's not fair.

Examiners want you to pass: they’ll give you marks for making a
reasonable attempt at key points.

You should answer only the specific aspect of the question that is
asked of you — without waffling and padding.

In exam answers, you should put down at great speed everything
you know about the subject in question.

You can do a very quick brainstorm plan, but there’s no time to
write out a carefully crafted answer.

For each question, you need to write a plan, then an introduction,

a middle and a conclusion.

You will be marked mostly for content, but you may lose some
marks if your writing or diagrams are difficult to understand.

The presentation of your work must be very neat and attractive,
with perfect spelling, punctuation and grammar.

As you get older, your prior knowledge and experience of the
world can really help you learn new things.

The older you get, the worse your memory gets.

The more cramming you do the night before your exams, the

better marks you will get.

The important thing is to work ‘smarter’ not ‘harder’. It's best

to revise little but often, over a long period of time. It's a good

O ooo oo oo oog 00

idea to keep away from people who try to wind you up before the exam!

Relax and take control
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Calming exam nerves

g mﬂ
acen;

Professional sports people use this technique to prepare for big events. The more you
can practise a situation in your mind (this is called ‘visualization’), the easier it will get.
You are giving your brain the positive signals that it needs, to cope effectively with a
difficult situation.

Ask somebody to slowly read the sequence below to you, or record your own
voice. First practise the ‘Instant Calmer’ or ‘Mini Mindful Moment’ (page 21) or
Progressive Muscle Relaxation (page 22) till you are very familiar with it, and
then tag this sequence on the end. Make sure you are comfortable and won't be
disturbed for at least 15 minutes.

You are feeling very relaxed and safe now.
It is easy for you to concentrate and see pictures clearly in your mind.
New thoughts help you change the things that you want to change.

These new thoughts go deep into your mind
and stay with you long after you open your eyes.

They allow you to cope better and better with life, day by day.

Now imagine you are lying on your own private golden beach.

Feel the sun gently warming your body. Feel a cool breeze on your face.
Listen to the sea, coming in and out, in and out, as you breathe in and out.
Breathe in calm, and breathe out any anxiety you have.

Smell the scent of the air. You feel safe and warm and happy and relaxed.
A little cloud appears in the blue sky, just watch it floating away.

If an unwanted thought pops into your mind at any time, just watch it float away
without attaching to it. You are totally safe, feeling calm and chilled out.

In a few moments, you feel quite ready to leave the beach, full of energy and
confidence . ..

You are going to take a walk in your mind along a little path, shaded by trees.

In the distance, you see an attractive looking building. What does the building look
like?

You enter the building, which feels calm and welcoming.

You look around and see a sign saying: ‘Exam room’. If you feel any tension, let it go
now. You breathe in calm, and breathe out any worries you have.
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You stay feeling totally calm, and eager to see inside the room.
You open the door of the exam room and enter, feeling totally relaxed.

What does the room look like? Take a good look round. Look at the windows, the
pictures on the walls, the floor, the furniture, the people in it . . .

A friendly-looking person comes over to you and welcomes you by name. Who is this
person? Are they somebody you know today or somebody who has passed on?

This person gives you something to bring you luck. What is it?

Now see yourself looking calm and confident as you take your seat.

You see an exam paper on the table before you. You calmly read the instructions and
questions on it, feeling relieved. You just want to get started.

Really enjoy that feeling of relief in your body. Enjoy the feeling of enthusiasm.

See yourself writing the answers as though you are watching yourself on a big cinema
screen . .. You are coping so well. Your ideas are flowing.

Your memory is flowing. Your writing is flowing. You find the words you need.
Enjoy that feeling of flow and concentration.
Now you finish the paper and are ready to leave.

With each breath out, make the picture of the exam room get smaller and smaller.
And now the building is getting smaller and smaller, as you walk away down the same
little path you arrived by.

Now the building is completely out of sight, like a pin head. All gone.
You find yourself back on your private beach.

In a moment, you feel quite ready to go home.

You will start to count backwards from 5 to 1.

When you hear the number 1, you begin to open your eyes.
You continue to feel relaxed, but energetic and well rested.
You feel ready to cope with any worries you have.

You feel confident and positive that you can give your best in any challenge that is
thrown in your path. Enjoy that feeling of confidence in your body.

You know you can return to your own private beach anytime you want.
You feel calm and positive every time you think of the word ‘exam’.

Now count backwards from 5 to 1.
Open your eyes slowly, move your body very slowly,
and come back to the room in your own time, feeling calm and rested.

really work. Use your own words or preferred location — a place where you feel

4 é} You can adapt this visualization for any difficult situation, fear or weakness. It can
i safe and have happy memories.

AR
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SUMMARY: Top tips for dealing with harmful stress

Here are some strategies that students found worked for them:
m Connect to other people Good relationships matter a lot. In fact loneliness has

been found to have a similar impact on health as smoking, lack of exercise or
weight issues. Meaningful and affectionate relationships are essential, but even
small positive interactions with your community and strangers activate areas in
your brain linked to safety, trust, enjoyment and belonging. In times of need,
talking to people you trust is an essential way to increase your resilience to stress.

Research shows that caring for others and carrying out acts of kindness also activate our
own wellbeing. Some of the kindest people struggle with assertiveness: you don’t always
have to say ‘yes’, when asked to do something you really don’t want or need to do. Practise
saying firmly but calmly: ‘I choose to’ instead of ‘I have to’, and feel the difference ...

Take care of your body Exercise, rest and nutrition are essential to stress
management. Research shows exercise is more important for mental health than
money, once our basic needs have been met!

Be kind to yourself How you talk to yourself and behave towards yourself is
essential for handling stress, especially if anything goes wrong. You can’t always
change a situation, but you can change your attitude to it, then your feelings and
actions will also change. Recognizing your imperfections and responding to your
emotions/thoughts with kindness and curiosity are healthy signs of courage and
honesty, as well as the first steps towards taking some positive action.

Research shows that having a daily Gratitude Practice (where you appreciate the
good bits in yourself, your experience and the world around you) improves health,
boosts your mood, helps you deal with adversity, and builds strong relationships.

Setting aside times for activities that bring you small moments of joy and peace
also increases your resilience.

Use your time and energy wisely, reducing activities that drain you and savouring
moments that boost you.

Take control and take action If you wait for anybody or anything external to
make life better for you, you are giving up control of your life, which can lead to
disappointment, hopelessness, or apathy. We can’t bend the world to our will, but
“Happiness is not something ready-made. It comes from your own actions,” states
the Dalai Lama, patron of the charity Action for Happiness.

Taking action involves setting aside regular time to review your current stress
levels and makes realistic plans, ensuring your goals are meaningful and align with
your values. Feeling connected to something larger than you or having a sense of
purpose in life is linked with positive emotions. Learning to regulate your emotions
is important, but life is challenging: denying your uncomfortable emotions, forcing
yourself to feel positive, always chasing happiness, or showing others only the best
parts of your life, can add to your stress.

Build Resilience We all experience pain and loss in life. Our brains are wired for
‘negativity bias’, so we tend to remember the adverse events instead of the positive
experiences. By changing our mindset and developing strategies to deal with
adversity, we can bounce back from stress. Breathing, relaxation, and Mindfulness
techniques are simple ways to build up resilience.
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Chapter 2

Bodymaps

DEFINITION

STRUCTURE

FUNCTIONS

REPRODUCTION

This chapter offers you opportunities to explore what a Bodymap is and how to make one.
You will be able to practise the different uses of a Bodymap, including:

v for exam revision;
v for boosting motivation;
v as a planning tool.

What is a Bodymap?

A Bodymap is a system to help you express, organize and remember information in a
visual way. Making Bodymaps is one of the best ways to help you memorize anatomy
and physiology. To get a clear idea, take a quick look at the Bodymap of ‘the Human
Cell’ on page 30.

What does a Bodymap usually include?

m key words (as few as possible to express ideas);
= abbreviations (shortened forms of words);

m lines (that connect ideas together);

m arrows (that show relationships between ideas);
m pictures and symbols (that illustrate ideas);

m colours (to organize or highlight ideas);

= numbers (to put ideas in order).

Bodymaps
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Why are Bodymaps unique?

All Bodymaps have a similar structure. But each Bodymap will look quite different from
the next one. For example, trees usually have a trunk, branches and leaves, but there
is no end to the different kinds of tree that you will see.

Because each Bodymap is unique, it will stand out in your brain and instantly be easier
to re