
divisions of the nervous system 

Neuroanatomy: the structure of the nervous system. To learn how the 
nervous system functions, you must learn how the nervous system is put 
together.  

The nervous system can be divided into several connected systems that 
function together. Let's start with a simple division: 

The nervous system is divided into the central nervous system and 
peripheral nervous system. 

Let's break the central nervous system and the peripheral nervous system into more parts. 

Central Nervous System 

The central nervous system is divided into two 
parts: the brain and the spinal cord. The average 
adult human brain weighs 1.3 to 1.4 kg 
(approximately 3 pounds). The brain contains 
about 100 billion nerve cells (neurons) and 
trillions of "support cells" called glia. The spinal 
cord is about 43 cm long in adult women and 45 
cm long in adult men and weighs about 35-40 
grams. The vertebral column, the collection of 
bones (back bone) that houses the spinal cord, is 
about 70 cm long. Therefore, the spinal cord is 
much shorter than the vertebral column. 
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Divisions of the Nervous System 

Telencephalon Diencephalon Mesencephalon 

Metencephalon Myelencephalon 



From a top view, notice how the brain is divided into two halves, called 
hemispheres. Each hemisphere communicates with the other through the corpus 
callosum, a bundle of nerve fibers. (Another smaller fiber bundle that connects the 
two hemispheres is called the anterior commissure).  

Some differences between the peripheral nervous system (PNS) and the central 
nervous system (CNS): 

1. In the CNS, collections of neurons are called nuclei. In the PNS,
collections of neurons are called ganglia.

2. In the CNS, collections of axons are called tracts. In the PNS, collections of axons are called
nerves.

In the peripheral nervous system, neurons can be functionally divided in three ways: 

1. Sensory (afferent) - carry information INTO the central nervous system from sense organs or
motor (efferent) - carry information away from the central nervous system (for muscle control).

2. Cranial - connects the brain with the periphery or spinal - connects the spinal cord with the
periphery.

3. Somatic - connects the skin or muscle with the central nervous system or visceral - connects the
internal organs with the central nervous system.

Brain Structures 

Cerebral Cortex  

Functions: 

• Thought
• Voluntary movement
• Language
• Reasoning
• Perception

The word "cortex" comes from the Latin word for "bark" (of a tree). This is because the cortex is a sheet of 
tissue that makes up the outer layer of the brain. The thickness of the cerebral cortex varies from 2 to 6 mm. 
The right and left sides of the cerebral cortex are connected by a thick band of nerve fibers called the 
"corpus callosum." In higher mammals such as humans, the cerebral cortex looks like it has many bumps 
and grooves. A bump or bulge on the cortex is called a gyrus (the plural of the word gyrus is "gyri") and a 
groove is called a sulcus (the plural of the word sulcus is "sulci"). Lower mammals, such as rats and mice, 
have very few gyri and sulci. 

Cerebellum 

Functions: 

• Movement
• Balance
• Posture

The word "cerebellum" is derived from the Latin word for "little brain." Located behind the brain stem, the 
cerebellum is similar to the cerebral cortex because it has hemispheres and a cortex that surrounds the 
hemispheres.  
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Brain stem 

Functions: 

• Breathing
• Heart Rate
• Blood Pressure

The brain stem refers to the area of the brain between the thalamus and spinal cord. Structures of the brain 
stem include the pons, medulla oblongta, tectum, reticular formation and tegmentum. The brain stem is 
important for maintaining basic life functions such as breathing, heart rate and blood pressure. 

Hypothalamus 

Functions: 

• Body Temperature
• Emotions
• Hunger
• Thirst
• Circadian Rhythms

The hypothalamus is composed of several different areas and is located at the base of the brain. The 
hypothalamus is only 1/300 of the total brain weight. One function of the hypothalamus is the control of 
body temperature. The hypothalamus detects changes in body temperature and sends commands to adjust 
the temperature. For example, the hypothalamus can detect fever and respond by sending a command to 
expand capillaries in the skin. The expansion of the capillaries cools the blood and results in a drop in body 
temperature. The hypothalamus also controls the pituitary. 

Thalamus 

Functions: 

• Sensory processing
• Movement

The thalamus receives sensory information from other areas of the nervous system and sends this 
information to the cerebral cortex. The thalamus is also important for processing information related to 
movement.  

Limbic System 

Functions: 

• Emotions
• Memory

The limbic system (or the limbic areas) is a group of structures that includes the 
amygdala, the hippocampus, mammillary bodies and cingulate gyrus. These areas are important for 
controlling the emotional response to a given situation. The hippocampus is also important for memory. 



Hippocampus 

Functions: 

• Learning
• Memory

The hippocampus is one part of the limbic system that is important for memory and learning. 

Basal Ganglia 

Functions:  

• Movement

The basal ganglia are a group of structures, including the globus pallidus, caudate nucleus, subthalamic 
nucleus, putamen and substantia nigra, that are important in coordinating movement. 

Midbrain 

Functions: 

• Vision
• Audition
• Eye Movement
• Body Movement

The midbrain includes structures such as the superior and inferior colliculi and red nucleus. There are 
several other areas also in the midbrain. 



Now that you have read about the areas of the brain, take a look at where these areas are located: 

Central	  Nervous	  System	  
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The Spinal Cord

Skull and
Vertebrae

The spinal cord is the main pathway for information
connecting the brain and peripheral nervous system.

The human spinal cord is protected by the bony spinal
column shown to the left. The spinal column is made up
of bones called vertebrae. Although the spinal column is
somewhat flexible, some of the vertebrae in the lower
parts of the spinal column become fused.

 Hear it... Vertebrae

Example of a vertebra

The spinal cord is located in the vertebral foramen and is made up of 31 segments:
8 cervical, 12 thoracic, 5 lumbar, 5 sacral and 1 coccygeal. A pair of spinal nerves
leaves each segment of the spinal cord.

Magnetic Resonance Image (MRI) of the Spinal Cord
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The length of the spinal cord is about 45 cm in men and 43 cm in women. The
spinal cord is shorter than the length of the bony spinal column; the spinal cord
extends down only to the last of the thoracic vertebrae. Nerves that extend from the
spinal cord from the lumbar and sacral levels must run in the vertebral canal for a
distance before they leave the vertebral column. This collection of nerves in the
vertebral canal is called the cauda equina (which means "horse tail").

Receptors in the skin send information to the spinal cord through the
spinal nerves. The cell bodies for these nerve fibers are located in the
dorsal root ganglion. The nerve fibers enter the spinal cord through the
dorsal root. Some fibers make synapses with other neurons in the dorsal
horn, while others continue up to the brain. Many cell bodies in the
ventral horn of the spinal cord send axons through the ventral root to
muscles to control movement.

In the figures below, note the differences in the shape and size of the spinal cord at
different levels. The dark gray color in each segment represents "gray matter." If you
use your imagination, you can see that the gray matter looks similar to an H or a
butterfly. Nerve cell bodies are located in the gray matter. Surrounding the gray
matter is white matter (lighter color shading) - this is where the axons of the spinal
cord are located.

Spinal Cord Segments - Outlines

Spinal Cord Segments - Photographs (not to scale)

Compare the relative
amount of gray and white
matter at each level of the
spinal cord. In the cervical
segment, there is a
relatively large amount of
white matter. This pattern
is caused by the many
axons going up to the
brain from all levels of the
spinal cord AND there are
many axons traveling
from the brain down to
different segments of the
spinal cord. In lower
segments of the spinal
cord, there is less white
matter because there are
fewer axons traveling to
and from the brain.

There are also differences
in the gray matter. In the
cervical segment, the
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ventral horn (the lower
half of the segment) is
enlarged. Also in the
lumbar segment that is
illustrated, the ventral
horn is large. These
segments are those that
contain motor neurons that
control movement of the
arms (cervical segment)
and legs (lumbar
segment).

Try it!

Can you guess which spinal cord goes with which animal? Try it with this:

Spinal Cord Match-up Puzzle.

1. 

Do you like interactive word search puzzles? Make sure your browser is "java-enabled" and
try this one:

Spinal Cord Puzzle

2. 

Did you know?

The first cervical vertebra is also called the atlas. Atlas was
one of the Titans in Greek mythology. After a fight with
Perseus, Atlas was turned to stone and had to carry the
weight of the Earth and heavens on his shoulders.
Therefore, the first cervical vertebra was named the atlas
because it carries the weight of the head.

The human spinal column is made up of 33 bones: 7
vertebrae in the cervical region, 12 in the thoracic region, 5
in the lumbar region, 5 in the sacral region and 4 in the
coccygeal region. However, in adults the bones in the
sacral region join to form one bone called the sacrum; the
bones in the cocygeal region join to form one bone called
the coccyx.

Did you
know?

Giraffes and humans have SEVEN vertebrae in their necks.

Giraffe Vertebra
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Most mammals have only seven neck bones (cervical
vertebrae), but there are exceptions to this rule. The manatee
and the two-toed sloth have only SIX cervical vertebrae, the

ant bear has EIGHT cervical vertebrae and the three-toed
sloth has NINE cervical vertebrae.

For more information on the spinal cord, see:

Information Processing in the Spinal Cord - animation
Brain (and spinal cord) Fitness

The Spinal Cord
The major "highway" connecting the brain and peripheral nervous system

BACK TO: The Senses Exploring the Nervous System Experiments and Activities Table of Contents
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SPINAL MOTOR STRUCTURES
A. The spinal cord:

Although we usually study the spinal cord as a series of cross sections, 
it is important to remember that it is in fact a column, with continuous 
tracts and cell columns. However, the cord can be divided into 
segments by the nerve roots that come off of it; although the rootlets 
branch off nearly continuously, they coalesce into about 31 discrete 
nerves along the cord (8 cervical, 12 thoracic, 5 lumbar, 5 sacral, and 1 
coccygeal nerves). At each segment, rootlets appear to come out of both 
the dorsal and ventral halves of the spinal cord, as you see here:

In fact, only the ventral roots are coming out of the cord - the dorsal 
roots are actually going in. Throughout the cord, the dorsal grey matter 
(dorsal horns) deals with sensory perception, and receives information 
from the periphery through the dorsal root. The ventral horns contain 
the α-motor neurons, whose axons exit the cord via the ventral roots 
and travel directly to the muscles. 

Along the dorsal root is a collection of cell bodies called the dorsal root 
ganglion. Inside the ganglion are the cell bodies of all the receptor 
neurons that send processes out to the periphery. The free nerve ending 
in the tip of your finger that feels the paper cut actually has its cell body 
back in the dorsal root ganglion. As you can see from the picture, the 
dorsal root ganglion is actually located ventrally, but you can tell that it 
is part of the dorsal root.

B. Levels of the spinal cord:



By this time in the course you have probably noticed that different 
levels of the cord are different in shape. Could you identify the source 
of a section if you had nothing to compare it to? In general, you should 
be able to differentiate cervical from thoracic from lumbar from sacral. 
Here is a series of cross sections:

The first thing to notice is 
overall shape. Cervical 
sections tend to be wide and 
squashed looking, like an 
oval. Compare the cervical 
section to the round lumbar 
section. 

The second thing to check for 
is a ventral horn enlargement. 
At segments that control a 
limb, the motor neurons are 
large and numerous. This 
causes enlarged ventral horns 
in two places: the lower 
cervical sections (C5-C8) and 
the lumbar/sacral sections. If 
you see an enlargement, you 
just need to differentiate 
cervical from lumbar. This can 
be done by shape (see above) 
or by proportion of white 
matter.

The amount of white matter 
relative to grey matter 
decreases as you move down 
the cord. This is logical - in 
the white matter of the 
cervical cord you have all of 
the axons going to or from the 
entire body, more or less. In 
sacral cord the white matter 
contains only

those axons going to or from the last couple of dermatomes - all other 
axons have "gotten off" at higher levels. This is why sacral cord looks 
like it has so much grey matter - really it has just lost all of the white. 



So, in summary, here are the level cues so far: wide flat cord, lots of 
white matter, ventral horn enlargements = cervical. Round cord, ventral 
horn enlargements = lumbar. Small round cord, almost no white matter 
= sacral. And the remaining level, thoracic, is the easiest of all. Notice 
the pointed tips which stick out between the small dorsal and ventral 
horns. This extra cell column is called the intermediate horn, or the 
intermediolateral cell column. It is the source of all of the sympathetics 
in the body, and occurs only in thoracic sections. 

Spinal	  Motor	  Structures	  
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"Oh Say Can You Say"
The Brain and Language

Birds do it. Bees do it. So do dolphins, monkeys, apes and humans. Contents of
this Page

 Aphasia
 Speaking

Hemispheres
 Imaging

You know what I am talking about....communicate! That's right, all these animals can
communicate. They can exchange information with one another. Although these animals can
communicate, do they have LANGUAGE?

Some scientists have argued that language is what sets humans apart from all
other animals. Other researchers wonder if humans are really the only species
with language. Certainly other animals communicate...bees have the ability
to communicate with other bees using their special "dance." However, human
language is more than just communication. Humans use symbols that have
meaning.

It is possible that apes have the ability to learn and communicate with language. However, not
all scientists believe that apes have "real" language. Apes cannot talk because they do not have
the necessary anatomy in their mouths and throats to speak. However, they apparently can learn
to use symbols to communicate.

Human
Larynx

(voice box)

Patients with speech problems gave early researchers the first clues about how the
brain is involved with language. The loss of the ability to speak is called "aphasia."
The ancient Greeks noticed that brain damage could cause aphasia. Centuries later, in
1836, Marc Dax described a group of patients who could not speak properly. Dax
reported that all of these patients had damage to the left side of their brain. A quarter
century later in 1861, Paul Broca described a patient who could say only one
word..."tan." For this reason, Broca called this patient "Tan." When Tan died, Broca
examined his brain and found that there was damage to part of the left frontal cortex.
This part of the brain has come to be known as "Broca's Area."

In 1876, Karl Wernicke found that damage to a different part of the brain also caused language problems. This
area of the brain ("Wernicke's Area"), was further back and lower in the brain compared to Broca's area. In fact,
Wernicke's area is in the posterior part of the temporal lobe. Broca's area and Wernicke's area are connected by a
bundle of nerve fibers called the arcuate fasciculus. Damage to the arcuate fasciculus causes a disorder called
conduction aphasia. People with conduction aphasia can understand language, but their speech does not make
sense and they cannot repeat words.
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Broca's Area (red)
Image used with

permission
of Digital Slice of Life

Diagram of pathways
involved with language

Speaking the Written Word Speaking the Heard Word

To speak a word that is read, information must first get
to the primary visual cortex. From the primary visual
cortex, information is transmitted to the posterior
speech area, including Wernicke's area. From
Wernicke's area, information travels to Broca's area,
then to the Primary Motor Cortex.

To speak a word that is heard, information must first
get to the primary auditory cortex. From the primary
auditory cortex, information is transmitted to the
posterior speech area, including Wernicke's area. From
Wernicke's area, information travels to Broca's area,
then to the Primary Motor Cortex.

The language problems associated with damage to Broca's and Wernicke's area are quite different from one
another:
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Damage to Broca's Area
(Broca's aphasia)

prevents a person
from producing
speech
person can
understand language
words are not
properly formed
speech is slow and
slurred.

Damage to Wernicke's Area
(Wernicke's aphasia)

loss of the ability to understand language
person can speak clearly, but the words that are put together make no
sense. This way of speaking has been called "word salad" because it
appears that the words are all mixed up like the vegetables in a salad.

In most people (97%), both Broca's area and Wernicke's area are found in only the left hemisphere of the brain.

In the early 1950s, the famous neurosurgeon Wilder Penfield and his colleague Herbert Jasper,
described how electrical stimulation of certain areas of the brain blocked language. These
neurosurgeons were able to perform these studies asking their patients questions during the
surgical procedure. More recently (late 1980s), Dr. George Ojemann at the University of
Washington has used electrical stimulation experiments to show that there can be a large
difference in the brain area that is important for language from person to person. Nevertheless,
the results of these studies agree with the earlier findings of Broca and Wernicke.

In 1960, another technique was discovered that allowed researchers to study the
brain mechanisms of language. This method, called the Wada Test, uses a fast
acting anesthetic called sodium amytal (amobarbital) to put one hemisphere of
the brain asleep. The sodium amytal is injected into the right or left carotid
artery. The right artery supplies the right cerebral hemisphere and the left
artery supplies the left cerebral hemisphere. Therefore, either the right or left
hemisphere can be "put to sleep" temporarily. If the left hemisphere is put to
sleep in people who have language ability in the left hemisphere, then when
asked to speak, they cannot. However, if the right hemisphere is put to sleep,
then these people will be able to speak and answer questions.

Studies performed in people who have received electroconvulsive shock treatment have also confirmed that
language is found most often on the left side.

Language can also be studied using brain imaging techniques. Positron emission
tomography studies show that many of the expected areas of the brain have increased blood
flow during language tasks, but there are also areas on both hemispheres that are activated.
Therefore, it appears that even the hemisphere that is not dominant for language (usually
the right side) has some involvement in language. Actually, people have problems
communicating the emotions involved with language when they have damage to the right
side of the brain in the area where on the left side it is used for language. This disorder is
called an "aprosodia."
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More about Aphasia:

National Aphasia Association
National Institute on Deafness and other Communication Disorders

More about the brain mechanisms of language:

The Sounds of Language - from the Why Files
A chapter from Conversations with Neil?s Brain - The Neural Nature of Thought & Language

More about non-human primate language:

Handedness and Brain Lateralization
Chimpanzee and Human Communication Institute

They said
it!

"Animals talk to each other, of course. There can be no question about that; but I suppose there are
very few people who can understand them."
--- Mark Twain, (in What Stumped the Blue-jays)

"Speech is the representation of the mind, and writing is the representation of speech."
--- Aristotle

Did you
know?

Paul Broca published over 500 books and articles. (Source: Finger, S., Minds behind the brain: a history of
the pioneers and their discoveries, Oxford: Oxford University Press, 2000)
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conscious competence learning model 

four stages of learning theory - unconscious incompetence to unconscious competence 
matrix - and other theories and models for learning and change 

Here is a summary of the explanation, definitions and usage of the 'conscious competence' 
learning theory, including the 'conscious competence matrix' model, its extension/development, 
and origins/history of the 'conscious competence' theory.  

Related to the 'conscious competence' model also below are other theories and models for 
personal learning and change.  

The earliest origins and various definitions of the 'conscious competence' learning theory are 
uncertain and could be very old indeed; perhaps thousands of years.  

Several claims of original authorship exist for the 'conscious competence' model's specific 
terminology, definitions, structure, etc., as we recognize it today. The most notable claims are as 
follows, among which the evidence showing Martin M Broadwell as originator seems to be the 
earliest.  

• For many years the US organization Gordon Training International has claimed a major 
role in defining the theory and and promoting its use since the 1970s.  

• Separately, a 1974 technical personnel paper, 'Conscious Competency - The Mark of a 
Competent Instructor', effectively asserts creation/definition of the concept and basic 
('conscious competence') terminology by its author, W Lewis Robinson, an industrial 
training executive.  

• And in August 2013 I was informed (thanks Earl L Wiese, Jr) of an earlier description of 
the modern-day 'conscious competence' model, featured in the 'Teaching for Learning' 
article by Martin M Broadwell, dated 20 February 1969, in The Gospel Guardian, an 
American Christian periodical published from the 1950s-1970s.  

These claims, with discussion of other influential/contributing/promotional origins of the 
'conscious competence' theory and its modern definitions are shown below, see conscious 
competence model origins.  

conscious competence theory - summary outline 

The conscious competence theory and related matrix model explain the process and stages of 
learning a new skill (or behaviour, ability, technique, etc.)  

The concept is most commonly known as the 'conscious competence learning model', or 
'conscious competence learning theory'; sometimes 'conscious competence ladder' or 'conscious 
competence matrix'. Other descriptions are used, including terminology relating to 'conscious 
skilled' and 'conscious unskilled' (which incidentally are preferred by Gordon Training).  

Occasionally in more recent adapted versions a fifth stage or level is added to the conscious 
competance theory, although there is no single definitive five-stage model, despite there being 
plenty of very useful and valid debate about what the fifth stage might be.  

Whether four or five or more stages, and whatever people choose to call it, the 'conscious 
competence' model remains essentially a very simple and helpful explanation of how we learn, 
and also serves as a useful reminder of the need to train people in stages.  

http://www.businessballs.com/consciouscompetencelearningmodel.htm#theories_models_change_learning
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learning and training in stages 

Put simply:  

Learners or trainees tend to begin at stage 1 - 'unconscious incompetence'.  

They pass through stage 2 - 'conscious incompetence', then through stage 3 - 'conscious 
competence'.  

And ideally end at stage 4 - 'unconscious competence'.  

Perhaps the simplest illustration of importance of appreciating the need for staged learning is that 
teachers and trainers can wrongly assume trainees to be at stage 2, and focus effort towards 
achieving stage 3, when often trainees are still at stage 1. Here the trainer assumes the trainee 
is aware of the skill existence, nature, relevance, deficiency, and that there will be a benefit from 
acquiring the new skill. Whereas trainees at stage 1 - unconscious incompetence - have none of 
these things in place, and will not be able to address achieving conscious competence until 
they've become consciously and fully aware of their own incompetence. This is a fundamental 
reason for the failure of a lot of training and teaching.  

If the awareness of skill and deficiency is low or non-existent - ie., the learner is at the 
unconscious incompetence stage - the trainee or learner will simply not see the need for learning. 
It's essential to establish awareness of a weakness or training need (conscious incompetence) 
prior to attempting to impart or arrange training or skills necessary to move trainees from stage 2 
to 3. People only respond to training when they are aware of their own need for it, and the 
personal benefit they will derive from achieving it.  

conscious competence learning matrix - progression, examples, definitions 

Here is explanation of how learners/trainees pass from stage to stage in the conscious competence 
model, and definitions and meanings of each of the stages.  

The progression is from quadrant 1 through 2 and 3 to 4. It is not possible to jump stages. For 
some skills, especially advanced ones, people can regress to previous stages, particularly from 4 
to 3, or from 3 to 2, if they fail to practise and exercise their new skills. A person regressing from 
4, back through 3, to 2, will need to develop again through 3 to achieve stage 4 - unconscious 
competence again.  

For certain skills in certain roles stage 3 (conscious competence) is perfectly adequate, and in 
some cases for the reasons which follow, may actually be desirable.  

It can be argued that learners who become skilled at level 4 - unconscious competence - cease to 
be learners. In one respect this is a statement of the obvious, but a more subtle appreciation of this 
status is that people at this stage can be vulnerable to complacency, by which learning ceases and 
'unconscious competence' may in time become an ignorance of or blindness to new methods, 
technologies, etc., and the expert finds himself once again unconsciously incompetent. There are 
excellent and revealing parallels here with John Fisher's Process of Personal Transition.  

This aspect of 'fourth stage vulnerability' - the implication that stage 4 (unconcious competence) 
may become complacency or ignorance of new methods - has in part prompted suggestions (by 
various people since the model first emerged popularly) to extend the 'conscious competence' 
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model to a fifth stage, and understanding these ideas for a fifth stage stage is certainly helpful in 
addressing compacency and other weaknesses/opportunities relating to continuing development.  

Interestingly, progression from stage to stage is often accompanied by a feeling of awakening - 
'the penny drops' - things 'click' into place for the learner - the person feels like he/she has made a 
big step forward, which of course they have. Very clear and simple examples of this effect are 
seen when a person learns to drive a car: the progression from stage 2 (conscious incompetence) 
to stage 3 (conscious competence) is obvious, as the learner becomes able to control the vehicle 
and signalling at the same time; and the next progression from 3 to 4 (unconscious competence) is 
equally clear to learner when he/she is able to hold a conversation while performing a complex 
manoeuvre (usually some while after passing the driving test..).  

There are other representations of the conscious competence model besides a 2x2 matrix. Ladders 
and staircase diagrams are popular, which partly stem from the Gordon Training organization's 
interpretations. The principles remain the same though - it's a simple model and regardless of the 
varying formats and terminology it is always best presented and used as a basic stage-by-stage 
progression.  

The matrix is particularly useful in addressing training obstacles. Trainers and learners can ask 
themselves: "What stage is the learner at and what is preventing the learning from progressing?"  

In this way the conscious competence theory helps trainers and learners to understand far better 
why an obstacle exists, and how best to deal with the challenge.  

And since the conscious competence theory forces analysis at an individual level, the model 
encourages and assists individual assessment and development, which is easy to overlook when 
so much learning and development is delivered on a group basis.  

We each possess natural strengths and preferences, (due to brain-type, and personality, and life-
stage/experience, etc) and this affects our attitudes and commitments towards learning, as well 
as our abilities in developing competence in different disciplines. People begin to develop 
competence only after they recognise the relevance of their own incompetence in the skill 
concerned. Certain brain-types and personalities prefer and possess certain aptitudes and skills. 
We each therefore experience different levels of challenge (to our attitudes and awareness in 
addition to pure capability) in progressing through the stages of learning, dependent on what is 
being learned. Some people will resist progression even to stage 2 (becoming aware of 
incompetence), because they refuse to acknowledge or accept the relevance and benefit of a 
particular skill or ability. Denial may also be a factor where there is a level of personal fear or 
insecurity. Other people may readily accept the need for development from 1 to 2, but may 
struggle to progress from 2 to 3 (becoming consciously competent) because the skill is not a 
natural personal strength or aptitude. Some people may progress well to stage 3 but will struggle 
to reach stage 4 (unconsciously competent), and then regress to stage 2 (consciously incompetent) 
again, simply through lack of practise. We see this last scenario very commonly in the teaching of 
new computer skills, or the use of complex machinery, and in such situations the conscious 
competence theory quickly enables a reliable analysis of what the problem is, and how to rectify 
it.  

The conscious competence model can be useful in all sorts of training situations. You will see 
other applications when you explore the definitions and progressions outlined in the matrix here.  
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conscious competence matrix 

  competence incompetence  

conscious 

3 - conscious competence  

• the person achieves 
'conscious competence' in a 
skill when they can perform it 
reliably at will  

• the person will need to 
concentrate and think in order 
to perform the skill  

• the person can perform the 
skill without assistance  

• the person will not reliably 
perform the skill unless 
thinking about it - the skill is 
not yet 'second nature' or 
'automatic'  

• the person should be able to 
demonstrate the skill to 
another, but is unlikely to be 
able to teach it well to another 
person  

• the person should ideally 
continue to practise the new 
skill, and if appropriate 
commit to becoming 
'unconsciously competent' at 
the new skill  

• practise is the singlemost 
effective way to move from 
stage 3 to 4  

2 - conscious incompetence  

• the person becomes aware of 
the existence and relevance 
of the skill  

• the person is therefore also 
aware of their deficiency in 
this area, ideally by 
attempting or trying to use 
the skill  

• the person realises that by 
improving their skill or 
ability in this area their 
effectiveness will improve  

• ideally the person has a 
measure of the extent of 
their deficiency in the 
relevant skill, and a measure 
of what level of skill is 
required for their own 
competence  

• the person ideally makes a 
commitment to learn and 
practice the new skill, and to 
move to the 'conscious 
competence' stage  

	   	  



unconscious 

4 - unconscious competence  

• the skill becomes so practised 
that it enters the unconscious 
parts of the brain - it becomes 
'second nature'  

• common examples are 
driving, sports activities, 
typing, manual dexterity 
tasks, listening and 
communicating  

• it becomes possible for 
certain skills to be performed 
while doing something else, 
for example, knitting while 
reading a book  

• the person might now be able 
to teach others in the skill 
concerned, although after 
some time of being 
unconsciously competent the 
person might actually have 
difficulty in explaining 
exactly how they do it - the 
skill has become largely 
instinctual  

• this arguably gives rise to the 
need for long-standing 
unconscious competence to 
be checked periodically 
against new standards  

1 - unconscious incompetence  

• the person is not aware of 
the existence or relevance of 
the skill area  

• the person is not aware that 
they have a particular 
deficiency in the area 
concerned  

• the person might deny the 
relevance or usefulness of 
the new skill  

• the person must become 
conscious of their 
incompetence before 
development of the new skill 
or learning can begin  

• the aim of the trainee or 
learner and the trainer or 
teacher is to move the 
person into the 'conscious 
competence' stage, by 
demonstrating the skill or 
ability and the benefit that it 
will bring to the person's 
effectiveness  

suggested fifth stage of conscious competence model 

As with many simple and effective models, attempts have been made to add to the conscious 
competence model, notably a fifth stage, which is commonly represented, among other 
suggestions, as:  

'Conscious competence of unconscious competence', which describes a person's ability to 
recognise and develop unconscious incompetence in others.  

Arguably this is a development in a different direction: ability to recognise and develop skill 
deficiencies in others involves a separate skill set altogether, far outside of an extension of the 
unconscious competence stage of any particular skill. As already mentioned, there are plenty of 
people who become so instinctual at a particular skill that they forget the theory - because they no 
longer need it - and as such make worse teachers than someone who has good ability at the 
conscious competence stage. 	  

Conscious	  Competence	  Learning	  Model	  
http://www.businessballs.com/consciouscompetencelearningmodel.htm	  





Stand Up and Express Yourself 

In the last article, we looked at ways your breathing affects your voice. Now we’re on to 
posture and voice. In Zen Buddhism there’s a saying, “Sitting in good posture, that itself is 
enlightenment.” I can’t promise enlightenment, but deepening your experience of posture can 
open up the potential of your voice and help your acting. 

Posture is fluid. You don’t assume a single posture for long periods of time; you move: 
sometimes in tiny ways, sometimes in big ways. And whether you feel it or not, there is 
always internal motion – you are never still. 

In Fitzmaurice Voicework, the style of voice training I teach, there are a few key elements of 
posture: efficient balance without rigidity, flexibility of breathing, a sense of internal flow, 
and relating with the world. Later in this article, we’ll look at a standing posture that 
incorporates these elements into a “baseline” posture that encourages vibrant relaxation and 
teaches you about postural habits that may limit you.  

Ideally your posture should allow you to feel alive as you move between many different 
positions. For now, try this: stand up. Now lie down.  

Did you hold your breath as you moved? If you did, you did too much work. You made it 
harder for yourself to move, and to be present during the transition. 

Try this: stand up and lock your knees. Now collapse your chest, hunch your shoulders 
forward and hang your head as though you’re depressed. Now try the opposite: stand at 
attention with your shoulders back.  

Did you feel what was happening to your breathing? If you habitually, unconsciously adopt 
postures in ways that restrict or stop your breathing, you’re also limiting your voice in 
several ways. Here’s one way of thinking about how that happens: 

If you have easy access to a half-full plastic bottle of water, try this. Take the cap off. Hold 
the mouth of the bottle with one hand, and bang the middle like a drum with your other. 
Now, change your grip and hold the middle of the bottle, and bang it again with your free 
hand. What you’ll hear the second time is a flatter sound. By holding the bottle in the middle, 
you’ve dampened its resonance. The same principle is true for your body. 

If you hold postures rigidly, you dampen the natural resonance of your voice. You literally 
become less vibrant, and depending on where you’re holding tension, your voice may sound 
flatter or higher or, less frequently, lower than it would otherwise. When you’re under stress 
(say for instance, in an audition), small tensions get magnified, and so can the effect on your 
voice. 

Let’s look at a baseline posture now. If it’s challenging to feel your way into it, that’s good; 
that means you probably have something to gain from exploring posture. As you do this, 
keep allowing yourself to feel, or imagine, a sense of comfort and vibrant relaxation. If 
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sometimes you feel mild discomfort or tension, or even disconnection, that’s normal. Allow 
yourself to breathe with your experience. If it starts to feel like too much, find a way to get 
more comfortable. 

Begin with your feet. Your feet are your contact with the ground. Shift your weight back and 
forth to feel the center of your feet, and then shift your weight a little forward. The voice 
teacher Patsy Rodenburg has actors stand a little toward the balls of their feet to have the 
sense that they are engaging with the world and ready to do anything. 

Unlock your ankles, knees, and hips – you might even feel a sense of gentle energy passing 
through these joints. Locking in these areas prevents the legs from helping you balance. This 
forces your torso to do extra work to stop you from falling over. 

Find a “live” middle place for the pelvis between being tucked in and thrust back. When you 
feel it, you can feel the connection of your pelvis to your legs more easily. As you release 
further, you might also feel that the bottom of your spine is alive and connected to the top of 
your spine. 

The belly releases out as you inhale. This helps you breathe and feel. This also affects your 
voice because when you speak, a part of your lower abdomen naturally pulls in to initiate and 
manage the exhaled breath flow. Holding your belly in all the time stops that process and 
stops you from speaking from your core. So let the belly release out, as much as you’re 
willing, as you inhale. 

Imagine your spine is like a long piece of flexible seaweed. It’s rooted into the (sea) floor 
through your legs and rises buoyantly to between your ears.  

Stand so your chest is neither collapsed nor rigidly held out – think of both the front and back 
of your spine buoyantly lifting to between your ears so your whole spine feels alive, not 
rigid. Can you feel a sense of your ribs easily hanging off your spine? Even while you’re 
upright, can you feel that your back isn’t arching so much that you lock your back ribs and 
cut off your breathing there?  

Nod your head up and down, then left to right, and feel your head floating easily on your 
spine. Take a moment to move your face: brows, eyes, cheeks, lips, nose, chin. As you do 
that, allow yourself to breathe. Release them and feel the energy there.  

Now gently tighten your shoulders. Let yourself breathe gently into your shoulders as you do 
so. Then release your shoulders. Do the same with your buttocks, jaw, tongue, fingers, and 
toes. Take a moment now to lightly feel into the base of your spine, around the perineum, and 
the connection of that area to your tongue and jaw. 

If your eyes are closed, slowly and sensitively open them, and take the world in. Take a 
moment to recognize that you exist and the outside world exists, and you can breathe. 
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Once you’ve begun to find this baseline posture you may feel more, see the world more 
vividly, and be able to talk more expressively. Though you may appear still, there’s a lot of 
movement happening internally as your body keeps finding its balance and breathing.  

Once you can find this posture, it’s also crucial that you can let it go. Why? So you have the 
option to live inside postures and movement in the ways that specific characters do – and in 
ways that keep you open and flexible. When you do, you may feel how profoundly even 
subtle postural changes affect your experience and your voice.  

When you slouch a little, for instance, it’s easier to feel depressed. When your chest is open 
it’s easier to feel empathic. It’s not always so simplistic, but as your posture changes, you 
naturally shift what you can readily experience, and if you’re open to these changes, that 
shifts what you can express vocally in the moment.  

Your posture also affects how you’re heard. When you walk into a casting director’s office, 
for instance, before you say a word, they get an impression of you. Your body (which 
includes your face) gives them huge clues about who you are, or at least who you appear to 
be, and that can dramatically affect how they listen to you. 

To put it in simplified terms, if you stand rigidly, they may hear you through their rigid-
body-uptight-person or rigid-body-disconnected-person or rigid-body-frightened-person 
filters. If you slouch, it may engage their slouching-body-depressed-person filter, and so on. 
On film and on stage, this effect is magnified. That’s a good thing because it means you 
don’t need to limit yourself to “good” acting posture. Instead, exploring posture can become 
a natural part of your exploration of a character, and it can be helpful to hint at this even as 
you walk into a casting director’s office.  

Finally, just like in any other part of acting, at a certain point it’s time to trust you have it, let 
go of thinking about it, and deal with the circumstances you find yourself in. 

Various kinds of voice training, and other somatic training systems (including Feldenkrais, 
Alexander, Yoga, and Pilates) approach posture from different and valuable angles. As you 
explore posture and movement, find a teacher you can trust. Remember to allow yourself to 
breathe, feel for a sense of internal flow, and take the world in. And remember this: as an 
actor, the immediate communication of your experience to others happens through your body 
and your voice. 
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Structured Breathing 
by Catherine Fitzmaurice 

What is it? 
“Structured breathing” and the “focus line” are terms I coined in the early ’70’s as part of 
a vocal technique (“Destructuring/Restructuring”), which combines appropriate choice 
with spontaneity as well as focused attention. “Structuring” partially uses techniques 
taught as bel canto in singing, and brought into the field of speaking voice in the early 
twentieth century by Elsie Fogerty at the Central School of Speech and Drama in 
London, England, where I learned it and later taught it. “Structured breathing” modifies 
the bel canto pattern in three main ways. 

1. “Destructuring” exercises reveal “structuring” as the preferred pattern of a free torso
when speakers are engaged in speaking from their own imagination. Through
“destructuring”, awareness develops of the chemical and emotional needs of the body and
mind to a.) breathe varying amounts at varying times, and b.) express desire and purpose.
“Structuring” freely incorporates such requirements.

2. “Structuring” differentiates between the active actions of exhalation of the transversus
abdominis (which lifts the ribcage) and that of the rectus abdominis, the obliques, and the
inner intercostals (which squeeze the ribcage).

3. “Structuring” involves awareness of an imaged “focus line”, which assists with
harmonic range and clear intentionality.

How does one do it? 
The inhalation in autonomic (ANS) silent breathing is dependent on a raised level of 
carbon dioxide in the blood to stimulate the phrenic nerve in the diaphragm. This causes 
an active diaphragmatic downward contraction, and a passive widening of the ribcage by 
the resulting slight enlargement of the diaphragm’s circumference, thus expanding lung 
tissue three-dimensionally. The abdomen is moved passively a little outwards by the 
displaced viscera. 

The “structured” inhalation in intentional breathing for speaking is activated by the 
Central Nervous System (CNS) and is primarily stimulated by ideas formed in the mind, 
so that the regular rhythm of respiration is altered to express the complex rhythms of 
thought. (The word “inspiration” denotes both mental and physical activity.) There is 
generally a quick intake in preparation for a sustained outflow, which vibrates the 
somewhat approximated vocal folds. In this inhalation the CNS effects the active 
contraction of the external intercostals, lifting and widening the ribcage, which pulls the 
now mostly passive diaphragm wider and down, thus expanding the lungs. The seventh 
through twelfth pairs of ribs, where the lungs are largest, are the most flexible, because 
they are not attached in front to the sternum but only jointed at the spine, so this 
intentional inhalation focuses effort at the center of the tuxedo cutaway-like portion, but 



the entire ribcage may be somewhat involved. (When the intercostals are familiar with 
this action, I use an image of “separating the kidneys”.) As in silent breathing, the 
abdomen follows by being moved outwards, passively only, and not very far, as a result 
of compression of the contents of the stomach from above by the diaphragm, and not as a 
reaching for air. It may dip inward a little first, in a whiplash effect resulting from the 
outwards movement of the ribcage. 

The exhalation in autonomic (ANS) silent breathing is simply a release, with the 
diaphragm and ribcage returning to a rest position. 

The “structured” exhalation for speaking follows the quick structured inhalation almost 
instantly. The CNS effects a quick active contraction (and resulting inwards movement) 
of the transversus abdominis only, which holds this contraction steady throughout 
vocalization. Because of the accompanying relaxation and rise of the diaphragm the 
abdominal wall will move further inwards during phonation, but the initial action of the 
transverse moves inwards immediately as far as it comfortably can. (I use the image of a 
trapdoor, hinged at the end of the sternum, drawing inwards and upwards to create a floor 
for the thorax—the same action as when one tries to appear skinny if standing sideways 
and looking in a mirror.) One can see at the same time, in a whiplash effect, a passive 
continued outward movement of the ribs, if the inner intercostals and/or other abdominal 
muscles are not unnecessarily bracing them in place or starting a contraction to squeeze 
the ribcage inwards. The outer layer of the abdominal wall (the rectus abdominis) and the 
middle layer (the obliques) remain uncontracted, soft, and passive, but of course, as an 
integral part of the abdominal wall, they are moved inwards together with the innermost 
layer, the transversus. As the vocal folds adduct and partially engage and vibrate, the 
external intercostals “float” down slowly, in a delayed release, not a collapse, and not a 
squeeze. But the focus is on the action of the transverse. 

The “focus line” (as a mental image only) then extends from the dynamic action at the 
abdomen down and around the pelvis and up the spine into the head and out of the “third 
eye”, so the attention is not on oneself, nor on the vocal tract, but on the point(s) of 
communication. 

If speaking is to continue, one can restart the entire cycle immediately with another quick 
inhalation, or there can be a pause after the out-breath. In either case, breathing for 
speaking is always activated by the CNS as the result of thoughts one wants to express, 
and its size and rhythm depend on the thoughts. 

Why do it? 
The above is a mechanical description of highly organic and fluid motion, which (once 
the specific actions have been identified and practiced sufficiently) is always available as 
a choice when there is need. Need may arise from physical effort, as, for example, when 
speaking with high volume or unusual pitches, or dancing or fighting; or in charged 
emotional speaking; or from stage fright; or when sustaining long thought patterns and 
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complex sentence structures; or when the tone of the voice may be intentionally altered as 
a result of physical tension—for character work, for instance; or the body may have 
chronic poor breathing habits. Or, finally, the simple act of standing upright and speaking 
can in some people cause so much tension in the back, the shoulders, the chest, the neck, 
and/or the abdominal wall that the breathing is compromised—either held, hindered, or 
helped in unhelpful ways such as gasping or squeezing. 

“Structured breathing”—in constant interplay with varying breath patterns arising from 
any such situations—is also useful for focus when no extraordinary demands are placed 
on the voice, such as in speaking with a microphone, or in small spaces, or quietly, or on 
the telephone. The inhalation with the lower third of the external intercostals is simply 
the fastest and most efficient way of taking in the appropriate amount of air needed for 
vocalization, because it directly expands the lungs where they are largest. The exhalation 
when speaking, using the described abdominal action, engages the speaker at the center 
and expresses authenticity, with directed focus. 

All of these actions are economical, become automatic as a response to choice or need, 
and can happily work together with individual breathing habits and vocal requirements of 
all kinds. 

(See my article “Breathing is Meaning”.) 

(NB: my teachers, including Cicely Berry, used to refer to the upper part of the 
abdominal wall as the “diaphragm”, and the diaphragm proper as the “internal 
diaphragm”. The way they described the bel canto version of this abdominal action—as 
pulling in the “diaphragm” to exhale—would otherwise be impossible to accomplish.) 

© Catherine Fitzmaurice 2002 
Published in VASTA Newsletter, Spring 2003, Vol. 17, #1. 
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Introduction 

Optimum breath management for vocal artists, and the terminology with which it is 
described, have been debated for centuries within and between Euro-American arts 
communities. The patterns of muscle use taught as the Restructuring component of Fitzmaurice 
Voicework contain elements that are similar to earlier schemes of voice training, as well as 
elements that are unique. The purpose of this monograph is to clarify Fitzmaurice Restructuring 
in relation to the known physiology of breathing and to the bel canto tradition from which 
Restructuring was developed. 

As Fitzmaurice Voicework students and teachers know, Restructuring is taught only after 
the process of Destructuring begins to disrupt, unlock, and transform the individual’s pre-
existing muscle habits. Breathing is to be freed from its initial, unconscious constraints, and the 
body’s spontaneous wisdom linked to the conscious artistic mind, before Restructuring is 
introduced.  

Although the specific movements of Restructuring are expected to become automatic 
Destructuring is considered a lifelong exploration. Therefore the felt experience of Restructuring, 
and its strength in performance, change and evolve over time. Please consider the current piece 
in context of what Catherine Fitzmaurice and others have written about Destructuring. 

Finally: this monograph is offered to the Fitzmaurice community in gratitude and 
friendship, with thanks to Michael Morgan and Paul Backer for review comments, and to Judith 
Trost-Cardamone, Ph.D., my professor and mentor in speech science. While Catherine 
Fitzmaurice has approved the text, any errors of science or language are entirely my own. 
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I. CONCEPTUAL FOUNDATIONS 

A. Principles of Muscle Mechanics 

An individual muscle works in only one direction: it contracts, pulling otherwise fixed 
structures (usually bones) towards each other. This action is specifically termed the concentric 
contraction. If a muscle is given signals to gradually reduce its degree of contraction, body 
position returns slowly to where it began. This gradual reduction of force is termed an eccentric 
contraction. If all contraction activity suddenly ceases, the muscle relaxes and returns quickly 
to its resting state. A given movement can also return to neutral when an opposing muscle 
contracts the other way. For example, an athlete lifts a weight with flexed elbow using the 
biceps muscle; its opposite, the triceps, would pull the arm back down. Muscles contain 
sensors and reflexes that normally trigger relaxation as soon as an opposing muscle begins to 
work, so that the actions do not block each other.  

In sum, there are three ways to release a muscle contraction: suddenly (its own 
relaxation), slowly (controlled by a gradual lessening or eccentric contraction), or because an 
opposite muscle pulls the other way. When the opposite muscle engages, the initial mover can 
let go completely (reflex) OR can be deliberately maintained in eccentric contraction, so that 
the two muscles constrain each other. 

In a nod to classic Greek drama, the initial mover is termed the “agonist” and its 
opposite is the “antagonist.” A muscle or group of muscles whose action supports the agonist is 
termed a “synergist.”  

Every joint of the body has unique characteristics of mobility and efficiency. Depending 
on the primary mechanical need, the joint and its musculature may be configured to maximize 
strength, or speed, and/or fine control of movement. Most joints in the human body are built for 
fine control above all. This control can be maximized by the simultaneous activity of agonist 
and antagonist muscles—one muscle or group contraction balancing and constraining the 
other.  

An archer pulls the arrow back with one hand/arm, orienting and stabilizing the bow 
with the other hand/arm. Each arm uses minimal but carefully coordinated effort, and together 
they create the best control of the arrow, for a precise aim.  

In the tremor positions of Fitzmaurice Destructuring, opposing muscles are activated 
together, with an equal amount of force. Within a relatively static position of the limbs and/or 
trunk, each muscle therefore receives simultaneous neural impulses to contract (do its job) and 
to let go (yield to its partner). Tremors occur as these contradictory impulses flicker through the 
body; when the tremor is released both muscles relax more deeply than before. 

Note that the dynamic opposition of two muscle forces is quite different from the 
unconscious, habituated muscle postures or over-contractions which arts teachers and somatic 
therapists work so hard to undo! In the latter situation, groups of agonist/antagonist muscles are 
locked into a static, chronic state of contraction; blood flow, range of motion, and sensory 
perception all decrease.  

In contrast, if opposing muscles each begin from a well-nourished, toned and energized 
yet relaxed state, they can “dance” together, guiding each other’s intensity, giving and taking, 
to create extremely nuanced movement. Many vocal effects derive from the engagement of 
muscles that simultaneous contract and stretch the vocal folds. The same principle of dynamic 
opposition offers optimal control of breath flow. 
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B. Airflow in the vocal tract 

The airflows that humans require for survival and for speech are determined by the physical 
properties of air as a gas. These properties were first elucidated by Irish scientist Robert Boyle, 
around 1600.  

Boyle’s law states that the pressure of a gas (the force exerted by gas molecules on the walls 
of their container and on each other) is inversely proportional to the volume of the container, 
so long as temperature remains constant. In simpler terms: if a sealed container of gas shrinks, 
the pressure inside it goes up; if the container expands, pressure goes down.  

If two adjoining containers are unequal in pressure, and a passage is available between 
them, gas will flow from the region of high pressure to that of low pressure until equilibrium is 
restored. The greater the difference in pressure (also known as a pressure differential), the 
greater the speed of this flow.  

The overall force of airflow is calculated from its speed and its mass (amount): for a desired 
degree of force, a large amount of air must be moved more slowly than a small amount, with 
more constraint on its flow. Hence the reminder to beginning voice students "Don't take in 
more air than you can manage!" 

To apply these principles to the act of inhalation, it helps to recall that the lungs in 
themselves are passive. They do not initiate movement, but rather are pulled bigger or 
squeezed smaller by muscles and other forces acting on the ribcage.  

Inhalation thus begins as a muscular expansion of the ribcage in one or more directions. As 
the ribcage is enlarged, the lungs also enlarge, and air pressure inside them goes down. Since 
atmospheric pressure is constant, the pressure outside of the body is now higher than the 
pressure inside the lungs. So unless the upper airway is closed or obstructed, air is drawn in 
from the outside.  

When the desired amount of air has been inhaled, ribcage expansion stops; pressures inside 
and outside are allowed to become equal, and the flow of inhalation ceases. For exhalation to 
occur, air pressure inside the body is increased relative to the atmosphere, and air flows back 
out. 

We can choose to control the speed and amount of inhaled airflow by mechanically 
adjusting the speed and size of expansion inside the body. Or we can forget about it, and leave 
the body to manage breathing unconsciously.  

Either way, our experience of inhalation may be that air rushes in by itself and forces the 
body to expand. But in fact the converse is true: changing the size of the body’s interior space is 
what pulls air in. The same principles apply during exhalation. 

"The respiratory apparatus is a biomechanical pump that generates the … flows required 
to produce speech."       —Watson & Hixon (2001) 

In general, phonation occurs best with a relatively LOW speed and force of exhaled airflow, 
i.e. a small pressure differential between the inside of the body and the surrounding 
atmosphere. This would contrast with the higher force [greater amount of air and/or greater 
pressure differential] needed to blow out a candle or to vibrate the lips when playing a brass 
instrument.  
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The primary goal of “breath control” for voice is therefore to create a relatively low pressure 
on exhalation, and to keep that pressure constant through time as the inner volume of air 
decreases. This is accomplished by creating air pressure inside the body that is only slightly 
higher than that outside, and by keeping this pressure differential relatively constant throughout 
the exhalation. Again, the larger the volume of air inhaled, the more pressure it places on its 
elastic container (ribcage and throat); managing that pressure takes more energy and conscious 
attention than is required for a small amount of air. 

The pressure of exhaled air that arrives at the under-surface of the vocal folds is called 
subglottal pressure, abbreviated Psg , and it is contrasted with atmospheric pressure, Pa  (which 
remains constant except as one changes altitude). The vocal folds contain pressure receptors 
that are acutely sensitive to Psg, and the entire vocal apparatus can function as an active valve, 
helping to regulate air pressure inside the body and the flow between inside and outside.  

This valving action engages automatically if the body needs more or less oxygen exchange 
at a given moment; if the ribcage needs mechanical stability for heavy lifting; if the airway is in 
distress (e.g. cough reflex); or if a desired vocal sound is not attainable with the available flow of 
air.  

Since atmospheric pressure does not change, at any given moment the pressure differential 
between the inside & outside of the body is determined by Psg. According to Boyle's laws, this 
internal air pressure is determined by the volume of its container. Control of the flow and force 
of exhalation is thus achieved by controlling the size of the lungs, using their surrounding 
musculature.  

Moment-to-moment management of the size of the ribcage keeps Psg slightly higher than Pa 
throughout the duration of an exhaled breath. If this can be done within the torso, without 
triggering the valving function of the larynx, the vocal mechanism remains optimally relaxed 
and flexible as a sound source, and is protected from fatigue.  

 

C. Anatomical structures of breathing  

The bony framework for breathing consists of the “axial” skeleton: the head, vertebral 
column, ribcage, shoulder girdle, and pelvis. Soft tissues include the lungs & pleurae, plus 
muscles, ligaments, and so on. Of these anatomical structures, only muscles are active, in that 
their work moves the other tissues.  

At the back of the body, the ribs form complex, double joints with the sides of the 
thoracic vertebrae. The front-and-center portion of each rib are linked to the sternum by strips 
of cartilage, which is strong yet flexible. Thus the ribs are “anchored” in place at the front and 
back, in a way that supports steady, repeated movement. 

Lung tissue is spongy and somewhat elastic. It contains a large surface area of thin tissue 
through which oxygen passes into the blood stream, and carbon dioxide is returned from the 
blood into the air to be exhaled. 

An additional pair of membranes, thin but strong and lubricated with sticky fluid, line the 
outside of the lungs and the inside of the thoracic “cage” created by the ribs and diaphragm. 
Each of these membranes is called a pleura, and together they are called the pleural 
membranes or pleurae. They contain the lungs with a tight seal within the ribcage, but are 
outside of the pericardium, the special sack around the heart.  
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Although separate layers of tissue, the pleural membranes are sucked towards each other by 
a partial vacuum (very low air pressure) between them. Mechanical forces that act on one 
pleural membrane are therefore transmitted to the other. When the size of the ribcage changes, 
the corresponding change (expansion or compression) occurs in the lungs, and vice/versa.  

The lungs are never completely empty (uninflated) unless the ribcage has been 
damaged. Under normal conditions, there is always a “residual volume” of air that even a 
forceful exhalation will not expel. This keeps the convoluted, bubble-shaped layers of lung 
tissue from sticking together.  

D. Active vs. passive respiratory forces 

From the moment of birth until we expire, the body must maintain the respiratory pump. 
This job is made easier by taking advantage of passive mechanical forces.  

The entire chest and shoulder region contains relatively large flat bones which are acted on 
by gravity, naturally dropping unless held up by muscle work. The cartilages linking the ribs to 
the sternum hold an inherent torque or springiness. The lungs are also somewhat stretchy, able 
to hold potential energy and then release it on recoil. These forces of gravity, torque, and 
elastic recoil are significant components of exhalation. 

If, following a normal in-breath, the inhalation muscles relax, these nonmuscular forces will 
return the lungs to their less-inflated state. Each breath cycle thus consists of an interval of 
activity followed by an interval of rest/recovery, and energy is conserved. 

Active exhalation means that following the work of inhalation, an opposing set of muscles 
engages to squeeze the ribcage and/or press the diaphragm up to its rest position, compressing 
the lungs so that pressure inside them goes up, and air is pushed out. Although normal in some 
non-vocal activities, such as blowing, coughing, and laughing, this active or forced exhalation 
is NOT required for metabolic survival. 

Note that if the ribcage is actively compressed, the rib cartilages “want to” spring back to 
their rest position. Release of this compression triggers a non-muscular expansion, which may 
be thought of as a passive inhalation. Although not typically experienced in isolation from 
muscle activity, or used during speech, this dynamic can usefully illustrate the characteristics of 
the ribcage. 

 

Example: Linklater “vacuuming the lungs” exercise.  

The instruction to “squeeze everything out, squeeze even more, then 
hold” employs unusual force in the exhalation muscles to create an artificial 
compression of ribcage and a reverse torque of ribs &cartilage. Sudden release 
of these forces produces a dramatic rebound expansion. A simultaneous active 
(muscular) inhalation is triggered by oxygen hunger during the extended 
exhalation and the “hold it empty!” moment. Because muscles may relax more 
deeply after forceful contraction vs. from a resting state, the exhalation 
(compression) muscles may attain greater-than-normal relaxation and flexibility 
when they release. Habitual/unconscious squeezing of the torso is momentarily 
reduced, allowing for a large inflow of air and the experience of a deep yet 
“effortless” inhalation.  
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II. MUSCLES OF RESIRATION  
(please refer to the anatomical illustrations of your choice) 

Anatomically, muscles are grouped by location: neck, chest, back, abdomen, etc. To 
understand function, however, it is more useful to group them by mechanical effect. All trunk 
muscles that enlarge the ribcage, in any direction, have the potential to act as muscles of 
inhalation. Those whose action compresses the ribcage, from any direction, have the potential 
to be muscles of exhalation.  

In each case, primary muscles—those most suited to the job—are supported by 
accessory muscles that are smaller or of less mechanical relevance. Some muscles of the 
ribcage, neck, back, & abdomen are theorized to contribute to breathing as neither primary nor 
secondary, neither expanders (inhalation) or compressors (exhalation), but as stabilizers that 
support posture, balance, and coordination of the central movers.  
 

A. Inhalation muscles 

Diaphragm: A large , somewhat circular or domed muscle, stiffer in the center, attached to 
the lowest ribs and rib cartilages as well as to the lumbar spine, the diaphragm (Greek: “divide 
in two”) both links and separates the chest cavity from the abdominal cavity. The action of this 
muscle is to descend and/or flatten, dropping and/or widening the floor of the ribcage and 
expanding its interior volume. The position of the diaphragm is constrained by the visceral 
contents of the abdomen; by the receptivity vs. stiffness of connective tissue around & between 
the organs; and (as visceral organs displace forward) by the muscles of the abdominal wall.  

External Intercostals (“costal” = “relating to ribs”): These are small rows of muscle fiber in 
between the ribs, which connect the sides and back of each rib diagonally to structures above 
it: higher ribs, upper vertebrae, and the collarbone. Their action lifts the ribs up & out, 
expanding the volume of the ribcage. In the Fitzmaurice system, this action is termed the “rib 
swing”. The external intercostals also create a wider circumference of the lowest ribs, pulling 
the diaphragm flat independent of diaphragm’s own activity. Their lifting action increases 
torque of the ribs and costal cartilages, building potential force to be released on exhalation.  

Other/Accessory: Other muscles capable of contributing to inhalation include the scalene 
group, sterno-cleido-mastoid, and trapezius in the neck; the pectoral group; and more. For 
example, the sternum may be pulled up and/or forward, assisted by auxiliary muscles in neck, 
chest, shoulder regions. (Example: opera singers often engage the pectorals, for added “lift” of 
the breastbone [sternum]. The familiar singing pose of hands clasped at the solar plexus 
stabilizes the arms in relation to the chest, and directly supports this action).  

The accessory inhalation muscles have much less mechanical efficiency than the 
diaphragm and external intercostals, and over-engagement of the neck muscles is considered 
especially risky as it can increase tensions deeper in the neck and throat. Use of these muscle 
groups for artistic breath management is therefore discouraged. It may be helpful , however, to 
describe them as unnecessary or inefficient, rather than forbidden or wrong, to minimize fear-
based rigidity of the upper chest.  

 

B. Exhalation muscles:  

Internal Intercostals: Similar to the external intercostals in structure, these fibers are 
deeper (closer to the inside of body) and run at a roughly perpendicular angle to their more 
superficial partners. They connect the sides and front of ribcage to structures below, e.g. the 
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pelvis and abdomen. Their action pulls ribs down and in, compressing the ribcage and forcing 
air out of lungs. In Fitzmaurice work this is termed the “rib squeeze,” and is discouraged.  

Abdominals: The abdominal muscle group is comprised of four individual muscles: 
rectus abdominus, the internal and external oblique abdominals, and the transverse abdominal 
muscle. These function as a group to compress the abdomen and are direct antagonists to the 
diaphragm, e.g. their actions oppose the diaphragm’s descending and widening motion. By 
pushing the digestive organs in & up and they in turn push the diaphragm up, supporting its 
return to rest position or higher. Anatomically, the external oblique abdominal muscles parallel 
and interlace with the internal intercostals, for a combined effect of compressing the sides of 
the torso.  

 

Example: in the Heimlich maneuver, external force supplements the abdomen’s 
ability to contract, pushing the diaphragm up suddenly. This creates a burst of 
high air pressure to expel whatever is blocking the airway. 

 

Other/Accessory: Various small muscles on the deep (inner) surface of the ribcage and 
sternum, as well as quadratus lumborem and other lower trunk/back muscles, may all help to 
lower and compress the ribs.  

In addition, postural muscles in the back and front of the torso link the ribs together so that 
they can move efficiently as a group. However, the range of motion of lower ribs is larger, less 
constrained, than the movement of upper chest area. So greater expansion activity is typically 
experienced in the lower ribs, and more effective breath management is available there.  

The use of exhalation muscles to squeeze or compress the ribcage and lungs is often 
erroneously labeled “breath support.” Ideally this compression is only one component of breath 
management for voice, assisting the work done by inhalation muscles and the effect of the 
passive forces.   

 

III. BREATHING FOR LIFE vs. BREATHING FOR NORMAL SPEECH  
 

 

"The speech-breathing mechanism must perform a much more complicated task than 
simply supplying a relatively constant flow of air ... Within a spoken phrase, the ... 
demands of verbal communication result in constantly changing aerodynamics."   

—Morrison & Rammage p.168 

 

Breath management for voice consists of maintaining a relatively steady Psg, while the 
“natural” or passive forces of airflow constantly change. Muscles work to reduce Psg when it is 
too high, and supplement when it is too low.  

At the moment following inhalation, passive force (potential energy) is at maximum. Lung 
tissues are stretched, the ribs and cartilage torqued, ribs and sternum are lifted against gravity, 
and/or the diaphragm is pressing the organs against the abdominal wall. If these active 
expansions of the body simply ceased, this potential energy would release all at once and the 
resulting airflow and pressure would be too fast & forceful for phonation.  
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Therefore, as exhalation begins, muscles of inhalation must remain engaged, sustaining 
some lift and expansion of the ribcage. This reduces internal pressure, maintains a smaller 
pressure differential between lungs and atmosphere, and thus limits the speed and force of 
exhalation.  

More simply put, inhalation muscles continue to work during exhalation, to resist the 
relaxation pressures. In speech science this has come to be known as a “braking” or “checking” 
action.  

 

“The management of excess subglottal pressure in the early stages of expiration ... leads to 
the mental image of ‘breathing in’ while breathing out, or the feeling of ‘drinking in’ the 
tone after voice onset. Such mental images may be necessary to allow the brain to override 
the lower motor-level programs installed for adequate life support.” —Titze (1994) 

 

The nonmuscular (passive) forces of respiration constantly change as the volume of air in 
the lungs decreases. (There is more pressure against the walls of a fully inflated balloon than 
one that is near empty.) So as the vocalization proceeds, the need to brake or withstand the 
passive forces gradually declines, and the inhalation muscles can gradually relax (eccentric 
contraction). Finally, when relaxation pressures drop below the desired Psg, active exhalation 
effort, primarily abdominal muscle activity, supplements the airflow.  

There is a brief moment when the relaxation forces by themselves produce the right amount 
of air pressure for voice, and neither braking action nor abdominal activity is required. For 
voice students sustaining a vowel, this is the point about halfway through when the voice 
quality, pitch, and/or loudness sound most stable, compared to tendencies to wobble or waver 
at the beginning and end of the sustained tone.  

 

 
Modified by JC from J. Trost-Cardamone classroom materials, California State University Northridge 
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IV. FITZMAURICE RESTRUCTURING 

A. Opposition of forces 

Early in this discussion, the concept was introduced that fine control of movement can 
occur through simultaneous action of antagonistic muscles. Two muscles or muscle groups 
working against each other will be mechanically inefficient in terms of brute force, but will 
offer the maximum in fine control.  

This concept is central to the classic European singing tradition known as bel canto. In the 
version demonstrated by Dr. Richard Miller, who has applied modern tools of speech science 
and radiological imaging to the traditions of singing pedagogy, the diaphragm is most stable 
when the singer combines a gradual release of what Miller terms the “inspiratory posture” with 
a moderate, constant abdominal pressure.  

The opposition of forces—muscles simultaneously expanding and compressing the 
ribcage—is known in Italian as Appoggio. It has multiple variations, but at its core the 
Appoggio technique transcends historical arguments in voice pedagogy about whether the 
intercostals, diaphragm, or abdominal muscles should be the focus of training. In bel canto, all 
are engaged and coordinated in order to create the optimal airflow for safe vocalizing at high 
intensity, pitch, and drama. 

Fitzmaurice Restructuring modifies classic bel canto technique in two significant ways. 
Fitzmaurice Restructuring de-emphasizes active use of the diaphragm in favor of the external 
intercostals on inhalation, and it privileges the transverse over the rest of the abdominal group. 
Catherine Fitzmaurice has written at length on the psycholinguistic and artistic benefits of these 
preferences.  

 

B. Selection of inhalation muscles 

Framed within the earlier discussion of airflow management: in Fitzmaurice Restructuring 
the primary work of inhalation is performed by the external intercostals, and is termed the “rib 
swing.” These muscles remain active following inhalation, restraining or braking the reflexive 
outflow of air during the spoken line. The sustained, strategic and gradual release of the rib-
swing posture provides the primary mechanical control of exhalation.  

As previously mentioned, the simple lifting and expansion of ribcage circumference impacts 
the diaphragm, flattening and stabilizing it like the rim around a trampoline.  In Fitzmaurice 
Restructuring, however, the diaphragm itself is not activated as a power source; the belly does 
not therefore swell outward. It is spared from a primary role in managing air pressure, in order 
for it to add spontaneity and subtlety to speech. 

In fact, when the ribs lift without active downward force from the diaphragm, the 
abdominal wall is gently pulled up and the upper abdomen may appear to pull in slightly. This 
may be termed a “high diaphragm” position, in contrast to the belly-expanding “low 
diaphragm” position preferred in some other vocal methods.  

In Fitzmaurice Restructuring theory, the diaphragm is considered to be a direct conduit of 
thought and emotion. The lower, more forceful position diaphragm position trained in some 
singing and acting schools is believed to limit the variety and flexibility of voice and speech 
production. In a higher position, holding less mechanical effort, the diaphragm in Fitzmaurice 
Voicework is freer to respond to the nuances of text interpretation and spontaneous personal 
impulse.  
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Although similar to the “rib-reserve” breathing taught to actors and singers in some other 
schools of voice training, Fitzmaurice Restructuring refuses to layer the desired muscle strength 
and control on top of a student’s pre-existing unconscious posture and movement habits. De-
structuring—the experiential process of unlocking such habits, enhancing sensory-motor 
awareness, and enhancing the student’s ability to isolate and select precisely the muscles 
needed for a task in a context of profound relaxation and somatic self-acceptance—is a 
necessary prerequisite. 

Once the relaxation and release process of De-structuring has become familiar, Fitzmaurice 
teachers and students may employ some of the traditional exercises of rib-lifting and -holding, 
so that the external intercostals become both strong and swiftly responsive.  

Rigidity of movement, however, is guarded against as fiercely as rigidity of thought. The 
practitioner continually builds freedom before muscle; the Destructuring process remains 
central to daily warm up.  

 

C. Selection of exhalation muscles  

Fitzmaurice Restructuring further refines bel canto technique by de-emphasizing the rectus 
abdominus and oblique abdominal muscles, in favor of the transverse. This may be a more 
profound and unusual aspect of the Fitzmaurice method, as nearly all other performers, if asked 
to demonstrate abdominal breath “support,” pull in at the navel, a clear activation of the large 
and powerful rectus. Untrained voice users commonly use internal intercostals and oblique 
ab's, to actively squeeze the ribs in & down; little activity is seen in the front of the abdomen. 

The transverse abdominus muscle is primarily a postural muscle, and recent research 
demonstrates that it has different neural controls than the other abdominal muscles. 
Significantly: it engages in advance of large body and trunk movements, stabilizing posture in 
anticipation of the movement.  

In the world of physical fitness, over-training of the rectus abdominus can lead to a 
disengagement of the transverse abdominus, weakening core postural support. The common 
Pilates-style “navel to-spine!” exhortation might better be worded “bladder to spine!” or 
“hipbones to sacrum!” in order to activate the lower and deeper fibers of the TA. 

The transverse abdominus includes fibers interlaced with the deep pelvic floor. 
Energetically, it is thus linked to the 1st and 2nd chakras, whereas the other abdominal muscles 
are energetically associated with the center of belly, the navel, solar plexus, and 3rd chakra. 
The transverse abdominus is suggested to have closer links to the sense of balance and other 
deep controls in the nervous system, compared to the more direct body-movement pathways 
that control the other abdominals. 

In breath management, the strength of rectus abdominus can easily overpower most other 
respiration muscles. When engaged, it forcefully pushes air out of the body, triggers a 
corresponding tension in and tighter closure of the vocal folds, and thus produces a burst of 
vocal loudness, the sound of emotional intensity.   

This “punch” may be useful to emphasize an occasional shout, scream, or high pitched 
singing phrase. But constant reliance on this type of “support,” without corresponding 
engagement of the inhalation muscles to help restrain airflow, frequently contributes to vocal 
strain. Energetically, over-reliance on the rectus—or the rib-squeezing obliques—keeps the 
focus of sensation and power around and above the waist, disconnecting the breath system 
from the pelvis, legs, and ground.  
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D. Summary 

Breath management for healthy, expressive voice use requires freedom of movement 
throughout the chest, neck, shoulders, back, and abdomen. On this flexible foundation, 
selected respiration muscles are employed to restrain, prolong, and shape the otherwise 
reflexive, uncontrolled outflow of air.  

Fitzmaurice Structuring primarily uses the external intercostals to keep the ribcage high and 
open; to inhibit the force of gravity and the spontaneous recoil of ribcage and lung tissues; and 
to spare the diaphragm from rigid, overly forced activity.  Simultaneously, the transverse 
abdominus is relied on to provide a deep energetic foundation for the entire breath system. The 
transverse abdominus is also engaged as the primary antagonist for the inhalation muscles, 
contributing to the dynamic control of Appoggio.  

As a result, the diaphragm is exempt from active work managing airflow. It is encouraged to 
respond instantaneously to deeper somatic and aesthetic impulses: to help shape the 
performers’ words, music, and communicative meaning.  

Maintaining the engagement of inhalation muscle forces in the micro-interval between 
inhalation & exhalation is sometimes called the “thoracic set.” It prepares for phonation by 
reducing the pressure differential at the glottis.  Laryngeal sensors recognize the absence of 
forceful air pressure and the vocal folds therefore do not tense up. Freed from their duty to 
manage air flow, they are primed for optimal vibratory function. Laryngeal freedom is 
determined by skillful breath management before the onset of sound. 

In Fitzmaurice Restructuring, this anticipatory “set “ consists of the external intercostal 
muscles holding the ribs up & out, and the transverse abdominus consciously engaged within 
the core posture, balance and energy systems of the body. When these muscles are trained to 
be active from the moment one decides to speak, the communication impulse is turned into 
sound with maximum efficiency and power, minimum risk or strain. With practice, attaining 
this configuration prior to voicing becomes swift and automatic, and airflow is inseparably 
linked to the emotional and aesthetic intention of the spoken line. 
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subjects to alternate between a meditative state and a neutral state in order to observe how the 

brain changed. One subject described his meditation as generating “a state in which love and 

compassion permeate the whole mind, with no other consideration, reasoning, or discursive 

thoughts.” 

“When we did this, we noticed something remarkable,” Davidson said. “What we see are these 

high-amplitude gamma-oscillations in the brain, which are indicative of plasticity”—meaning 

that those brains were more capable of change, for example, in theory, of becoming more 

resilient. The researchers also found in MRI scans of monks that a region of the brain known as 

the anterior insula was activated. “Every neuroscientist will have their favorite part of the brain,” 

Davidson said. The anterior insula is one of his, because it’s where a lot of brain-body 

coordination takes place. “The systems in the brain that support our well-being are intimately 

connected to different organ systems in our body, and also connected to the immune and 

endocrine systems in ways that matter for our health,” he said. The brain scans showed that 

“compassion is a kind of state that involves the body in a major way.” One example: Davidson 

and coauthors foundin another study that meditation improved immune response to an influenza 

vaccine—and the subjects were not “professional” Buddhist meditators, but people who had 

gone through an eight-week training program in mindfulness meditation. And a short 

“compassion training” course, Davidson and colleagues found in a 2013 study, exhibited more 

altruistic behavior compared with a control group. 

The study of Buddhist brains has burgeoned since Davidson first met the Dalai Lama. But it’s still 

not known precisely how compassion alters the brain to promote better health or better 

behavior. Gamma waves and lit up insula can only tell you so much about the linkages between 

the mind and the body, and, in turn, about what it really takes to think your way to a better 

character.* Davidson’s research suggests, he said, that “we can all take responsibility for our 

brains.” In which case, cultivating responsibility itself might be the first step. 

http://www.theatlantic.com/health/archive/2015/07/dalai-‐lama-‐neuroscience-‐compassion/397706/	  



Psoas, Instinctive Responses  
& The Healthy Pelvis 
 
by Liz Koch on November 1, 2011  
 

The psoas muscle is part of our instinctive fear response. Whether or 
not it is falling in love or propelling through space, the dynamic 
psoas surrenders deep within our core. All unresolved fear is 
communicated through the psoas and directly affects the pelvis. 
When we feel our integrity is compromised, it is the constricted 
psoas that plays havoc on our breath and the natural positioning of 
the pelvis.  

The psoas is embedded within the deepest layer of connective tissue 
(in the sympathetic neuro-core bag along with the spinal cord and 
kidneys) emerging to connect spine to legs. Although the psoas has 
been thought to serve the spine as a guide wire creating stabilization, 
its main job is to message subtle changes in weight, location, and 
safety.  

The psoas bridges the belly enteric brain, central, and autonomic nervous systems. The large 
nerve ganglion located within the belly core going to the digestive and reproductive organs passes 
over, embeds into, and through the psoas. Serving as messenger of the core our psoas translates 
and transmits all expressions of safety, harmony, and integrity; signaling whether or not we are 
centered and congruent or encumbered and vulnerable. 

Two nerve innervations activate the psoas. Sensing the lower psoas crossing over the hip socket 
articulates the leg from the trunk, sexual expression, and pelvic movement. Sensing the upper 
psoas articulates the expression of the diaphragm and the integral gut emotions of courage, will, 
and self-actualization. The healthy psoas, rather than functioning segmented at each individual 
joint attachment, functions as one integrated and coherent whole. 

How vital the psoas is profoundly influences every aspect of our health. If the psoas is called 
upon to support structural misalignment, its suppleness is curtailed and over time this dynamic 
tissue dries and shrinks. If consistently used as a structural or emotional support, its 
expressiveness will diminish. 

When the pelvis is off center and the SI joint ligaments have micro-tears or are over-stretched due 
to physical force, falls, surgery, or accidents the psoas will become engaged to help limit 
movement in an attempt to maintain core integrity. When there is pelvic damage the psoas takes 
over for the lack of SI joint function and eventually shortens pulling the pelvis forward, down, 
and further off center.  

Recognizing the difference between pelvic instability and emotional holding patterns can be 
experienced in the constructive rest position (CRP). While in CRP if we can let go of our tension 
patterns and the psoas releases, but as soon as we stand up the psoas immediately compensates 
and we know it is an indication that there is instability within the pelvic basin. However when the 

	  



tension patterns become more exaggerated while in CRP it suggests that we may have a level of 
traumatic response within our system. It is also possible to have both simultaneously. Exploring 
our instinctive fear responses both while in CRP and in other positions helps resolve the 
emotional holding while releasing the dry psoas. Whereas reestablishing ligament tone and a 
centered pelvis involves being actively involved in eliminating activities that undermine pelvic 
balance while establishing excellent ergonomic patterns. Both are essential steps toward healing. 

The psoas expresses our deepest fear playing a major role in the survival instincts of fight, flight, 
or freeze and in women our urge to tend and mend. Fear is a healthy survival response helping us 
sense danger and respond appropriately. When we are in danger, it is our psoas that notifies us to 
pay close attention readying us to quickly move away, stand our ground, or take cover. In sync 
with large extensor muscles, the psoas prepares us for running or kicking and in accordance with 
large flexor muscles protects us by curling and rolling. Becoming somatically conscious of these 
instinctive responses while maintaining a juicy dynamic psoas helps us respond appropriately to 
current life situations that may or may not be life affirming. We may need to stand our ground, 
voice our needs, or leave. Recognizing primitive responses helps us make wise decisions in 
support of ourselves.  

One of our primitive instinctive responses is Fetal. When we were embryos our organism grew in 
a fetal C-shape curled safely inside our mother’s wombs. Once on land we began a process of 
unfolding out of fetal into the world around us. When we fall off a roof or out of tree this 
instinctive curl is ignited as we roll up into a ball. Rolling into fetal-C protects vital organs and 
the soft vulnerable parts of our body while providing resiliency to the spine helping us sustain the 
blow or fall. Another primitive instinctive response specific to the psoas is stimulated by our 
proprioceptive system located within the inner ear. Startle (Moro reflex) is elicited by loud noises 
or quick shifts in spatial movement, as the newborn infant arches back in preparation for reaching 
out, calling out for help, grabbing hold, and if all else fails, falling/rolling into fetal.  

Working intentionally with our instinctive fear responses helps us access a healthy psoas for 
which our inner sense of integrity and harmony depend upon. It is by exploring simple positions 
such as constructive rest position (CRP), fetal-C, and startle that we can sense these instincts 
within a powerful primitive midline and develop conscious choice and self-empowerment.  

Use the constructive rest position (CRP) for creating neutrality in the core and increasing somatic 
awareness of internal coherency. Simply rest each day in the CRP to revitalize and prepare for 
daily activities. CRP is adapted from Mabel Todd and Lulu Sweigard’s somatic work in the 
1930s. Coined constructive this easy position releases the psoas as well as awakens awareness of 
the instinctive responses. It is restful as lying down decreases muscular and neurological 
excitation and habitual tension patterns. When we feel the fear response while in CRP we know it 
is inappropriately ignited. Recognizing the instinctive responses frees us to work with them 
consciously rather than dissociate or react to accommodate their activation.  

The best time to spend in CRP is in the morning, before dinner, and after the workday ends. Do 
not rest in CRP just before going to bed as some people experience a surge of energy after being 
in CRP that may prevent sleep. Other beneficial times to explore CRP include just before and 
after sports, yoga, exercise, or any movement activity.  



Exploring Constructive Rest Position 
 

 

What You Will Need: a quiet, safe, and comfortable place to work; a blanket or carpeted floor; a 
sticky mat (optional) and if needed a regular size bath towel. Choose a floor space that is carpeted 
or use a flat folded blanket the length of your torso and head (from your coccyx to and including 
your skull should all fit on the blanket). The feet can be on the blanket, sticky mat, or floor. 

Where To Begin: lie on your back, knees bent at a 45-degree angle, feet flat on the floor. Separate 
your feet and your knees the width of your hip sockets (see hands -located on the front of the 
pelvis). Let your bones rest. Your skeleton is neutral: this means your head should be in 
alignment with your whole spine tilted neither forward toward the chest nor backward toward the 
floor, your pelvis, lumbar and cervical vertebrae are neutral and in relationship with the rest of the 
spine (do not tuck, hold, or press).  

The function of the towel is to support the head, but only if needed. The head rests at the same 
level as the spine and pelvis. If your head falls back behind the spine, place the well-folded flat 
towel with the thickness needed (no thicker than 1 1/2 inches) just under your head. You may 
need far less – just one fold may be enough to allow the cervical vertebrae to be neutral. Place the 
towel under the upper half of the skull, not under the neck. Do not bunch the towel or use a 
pillow. Align your legs, knees and feet the width of your hip sockets. If your feet slip, use the 
sticky mat under your feet to give them a firm hold. Let your arms rest along your sides, on top of 
your pelvis, or crossed over your chest. Your eyes remain open and soft in their sockets. 



Exploring Primordial Fetal C (Curling) 
 

 

What You Will Need: folded blanket, carpeted floor, or bed.  

Where To Begin: roll out of constructive rest on to your side creating the spinal Fetal-C shape 
from head to tail. Simply rest on your side and notice your sensations, feelings, and thoughts. To 
explore movement begin by gently rocking for 30-60 seconds and then pause. Again feel how 
your spine responds, your sensations, feelings, and thoughts. The primordial spine is an ancient 
fish and will begin moving as it awakens. Use slow rocking, wave-like motion, and undulations 
from head to tail and tail to head as well as lateral fish movements to stimulate, hydrate, and 
activate the primordial midline. Periodically add a long “shhhhh” on the long exhale while taking 
long pauses between initiating any movement or sound. Simply be in open attention to what ever 
is unfolding.  

Exploring Startle Response (Arcing) 
 

 

What You Will Need: folded blanket and/or carpeted floor as well as a soft inflatable ball. 

Where To Begin: using CRP as your starting point, place a soft deflated ball under your back at 
the height of the solar plexus. This is the back of the upper psoas and approximately at the twelfth 
thoracic vertebra (T12) the last rib. The ball should not feel imposing. Arms are over the head and 
the eyes follow the movement of the arms so that the chin is up, the throat is open, allowing the 
natural arcing to begin.  



This exploration involves movement, an expression of surprise, preparation for reaching, and 
activates the sympathetic response for rolling, jumping, and running. When activated it is possible 
to sense all the large muscles of the front of the body contract pulling toward the navel (like a 
spring readying to release).  

Begin by allowing the ribs to have weight and resting on the ball. Use a 3 long hard “sssss” snake 
sound on a long exhaling breath, emptying the lungs, and stimulating the respiratory diaphragm. 
Please do not over do! Remove the ball and rest in CRP before rolling over and slowly getting up 
when ready. Do not make any fast or flexion-like movements rather walk around until acclimated.  

Instinctive responses can save our life as we jump back from an on coming car, be adrenaline 
driven to run for our life, or lift the truck to save a life. They are vital for survival and for our 
capacity to self-actualize and become who we truly are. By working with our dynamic psoas we 
hone our capacity to be alert and responsive rather than defensive and simply have knee-jerk 
reactions. Reestablishing a supple core by cultivating a supple psoas and the instinctive responses 
becomes fertile soil for growing a responsive, open hearted un-defensive being. 

 
Copyright © by Liz Koch. Adapted from second edition of Core Awareness: Enhancing Yoga, 
Pilates Exercise & Dance due out Fall 2012 by North Atlantic Books 
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The ‘Muscle of the Soul’ may be Triggering Your Fear and Anxiety 
Brett Wilbanks, Staff Writer 
Waking Times 

The psoas major muscle (pronounced “so-as”) is often referred to as the deepest core, or as 
yoga therapist and film-maker Danielle Olsonstates, the “muscle of the soul.” This core-
stabilizing muscle located near the hip bone affects mobility, structural balance, joint function, 
flexibility, and much more. In addition to its function to help keep the body upright and moving, 
the psoas is believed to allow you to connect with the present moment especially when it is 
stretched out and tension is released from the body. 

Research indicates that the psoas is vital to our psychological wellbeing in addition to structural 
health. Liz Koch, author of The Psoas Book, states that our psoas “literally embodies our 
deepest urge for survival, and more profoundly, our elemental desire to flourish.” This means 
that there is a lot more to the psoas than one might initially think. It is entirely possible to 
harness healing pranic energy and improve mental health by keeping the psoas healthy. 

Where is the Psoas? 

The psoas is the principal muscle associated with physical stability. It stretches from the legs to 
the spine and is the only muscle connecting the legs to the spinal column. The muscle flares out 
from the T12 vertebrae, follows down the five lumbar vertebrae, before attaching to the top of 
the thigh bone. 

The Reptilian Connection 

In addition to connecting the legs and spine, the psoas is connected to the diaphragm. 
Breathing is modulated at the diaphragm, and it is also the location where many physical 
symptoms associated with fear and anxiety manifest. Koch believes that this is due to the direct 
link between the psoas and the most ancient part of our brain stem and spinal cord, called the 
reptilian brain. 

According to Koch, “Long before the spoken word or the organizing capacity of the cortex 
developed, the reptilian brain, known for its survival instincts, maintained our essential core 
functioning.” The way we live today, constantly rushing, competing and achieving, has the 
psoas in a constant “fight or flight” state. 

Issues Associated with Chronic Psoas Stress 

Trapped in a constant “flight or fight” state, psoas muscles are stressed and constricted, almost 
from the time of birth. As Koch notes, “this situation is exacerbated by many things in our 
modern lifestyle, from car seats to constrictive clothing, from chairs to shoes that distort our 
posture, curtail our natural movements and further constrict our psoas.” This lifelong chronic 
stress put on the psoas can lead to many problems like back, hip, or knee pain, and even 
digestive issues and dysfunctional breathing. It could also be a major cause why people suffer 
from chronic physical pain. 



The physical body is not the only part of you that suffers from a chronically-stressed psoas. The 
psoas is much more than a muscle used for structural stability. It influences every element of 
life, from how you feel, to how you look at the world, and even how you treat others. A variety of 
problems have been associated with a chronically-stressed psoas muscle: it can negatively 
affect your emotional state; it can impact your interpersonal relationships; and it can influence 
your general contentment with life. Awareness that a healthy psoas is important to emotional 
wellness, as well as physical health, is the first step towards ensuring that we give this muscle 
the attention it deserves. 

Koch states, “Whether you suffer from sore back or anxiety, from knee strain or exhaustion, 
there’s a good chance that a constricted psoas might be contributing to your woes.” 

Fear and the Psoas 

Since the psoas is closely linked to our “fight or flight” mechanism, fear can be over-represented 
in those with a constricted psoas. 

It is an emotion that manifests itself in the most unusual ways and can “lock” itself into the body 
resulting in both physical and emotional tension. By restoring balance to your psoas muscles, 
you are likely to release this pent up tension, which can have a profound effect on releasing 
unfounded fearfulness about life, and thus improve both your physical and mental wellbeing. 
You will feel a greater sense of inner peace, along with fewer muscle aches and strains. 

The Connection to the Energetic Body 

Lengthening and releasing your psoas grounds you to the Earth, which is filled with healing and 
revitalizing energy, thus allowing you to balance your pranic energy and enabling you to feel 
more present in the moment. Proper structural stability attributed to a healthy psoas allows 
prana to flow, unimpeded, throughout the body, allowing for proper distribution of vital energy. In 
the physical sense, when the body can properly support itself, movement is less-restricted and 
requires less effort, thus leaving you more energetic. 

Ancient Wisdom for Modern Times 

Our understanding of the psoas is by no means new knowledge. In fact, it is more akin to 
ancient wisdom that was either lost or discarded over time. Yoga shows us explicitly that ancient 
gurus understood the importance of releasing contracted psoas muscles. Ancient yoga asanas, 
or postures, that are now practiced all around the world, focus on lengthening and releasing 
psoas muscles and restoring comfort and balance to the entire body. With consistent practice, 
you can learn how to isolate this muscle, which can be immensely useful and healing in the long 
run. 

Yoga is also a great way to measure the current health of the psoas. There are many postures, 
such as tree (Vrksasana), which cannot be properly achieved if the psoas is contracted. If you 
are practicing a sitting or standing yoga pose and feel strain in either your knees or lower back 
(or both), then there’s a good chance that your psoas is constricted and needs more of your 
attention. 



The psoas is an important, yet often unknown, muscle that plays a vital role in physical health 
and mental wellbeing. The cumulative effect of neglecting this muscle is physical and mental 
stress and tension, which manifests itself in our society as anxiety, depression, chronic back 
pain, knee pain, digestive distress, respiratory problems, etc. 

Source: 
 
https://bodydivineyoga.wordpress.com/2011/03/23/the-psoas-muscle-of-the-soul/ 

http://www.yogajournal.com/article/practice-section/the-psoas-is/ 
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