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ABSTRACT 

Postural set and body image are described as two interactive 

components of a dancer's expressive skills as a performing artist. 

The ways in which these components interact are influenced by numerous 

factors, including the dancer's physique, the environment in which 

movement is learned and practiced, the aesthetic requirements of 

particular dance techniques, and the kinds of body images the dancer 

has created or is in the process of creating. Postural set refers to 

a habitual, bipedal position of the body that is recognized by the 

central nervous system as an established motor response. Body image 

is defined as the summary notion, at any given moment, of one's body 

proportions and properties. 

Postural set and body image are functionally interrelated on 

psychological and physical levels, and both contribute to the 

experience of the body as a sensing, moving, and emotional entity. 
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CHAPTER 1 

THE INTERACTION OF POSTURAL SET 
AND BODY IMAGE 

Postural set and body image are presented as two interactive 

components of the dancer's skills as an expressive artist. 

Statement of Premise 

To express subjective experiences creatively through movement 

is part of a dancer's work. In this thesis the assumption is made 

that the expression of subjective experiences relies on the integrity 

of a dancer's own body images and the postural set the dancer uses. 

This thesis examines the components of postural set and body image, 

and the v/ays in which they interact to facilitate the dancer's ability 

to realize and perform movement qualities. This thesis is directed to 

dancers and movement educators. 

Definition of Terms 

Postural Set 

Postural set is operationally defined as the human's habitual, 

bipedal position that is supported by reflex activity and is recog

nized by the central and peripheral nervous systems as an established 

motor response. Postural set is a neuromuscular event, the result of 

motor responses elicited by sensory impingements. Postural set also 

reflects the individual's immediate attempt at standing upright, which 
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is based on judgments about environmental demands on the body, and has 

been, or is in the process of being, executed by the neuromuscular 

system. Therefore, a behavioral choice is part of the creation and 

maintenance of the body's postural set. At any given moment, postural 

set is changing, attempting continually to modify the body's stance 

position relative to the immediate environmental demands. Generally, 

postural set is considered to be a subconscious event, requiring no 

conscious attention unless perturbation disturbs the set. 

The primary source for defining postural set is the research 

conducted by Lewis Nashner (1976, 1979, 1981). Nashner studied the 

effect of postural perturbations on the ankle, knee, and hip joints 

that were produced by manipulating a movable platform that his sub

jects stood on. Based on his experimental data, Nashner devised a 

conceptual model of postural control that centers on two neural 

response patterns, or synergies, that are consistently reproduced by 

the nervous system whenever the vertical height of the body is changed 

or whenever the natural swaying of the body is disturbed. 

Postural Control 

The term "postural control" refers to the regulatory capacity 

of the nervous system that serves to stabilize the body in the standing 

position. Postural control occurs before a postural set is created. 

Related to postural control is the awareness of the body's 

position. Two important terms to identify are kinesthesis and pro

prioception, which are used to denote a similar phenomenon, namely the 

sense of the body's position relative to itself and relative to the 



environment. Kinesthesis is derived from sensory receptors located in 

the skin, muscles, tendons, joints, and inner ear. In the context of 

this thesis, kinesthesis does not. include vision or audition. 

Body Image 

The term "body image" refers to the summary notion, at any 

given moment, of one's body proportions and properties. This opera

tional definition seeks to incorporate the concept of multiple body 

images that an individual may possess, any of which may be active at 

any moment. Important source material includes Paul Schilder's text, 

The Image and Appearance of the Human Body (1935), and Christiaan van 

der Velde's monograph, Body. Images of One's Self and of Others: 

Developmental and Clinical Significance (1985). Schilder (1935, p. 

11) defined body image as "the picture of our own body which we form 

in our mind, that is to say the way in which the body appears to our

selves." He particularly emphasized the emotional responses we have 

to our body perceptions, because these are an essential indication of 

the personality that is responsible for creating body images. Schilder 

espoused the idea that a single body image exists for each individual. 

This image is highly plastic, however, and undergoes continual change. 

Psychiatrist Christiaan van der Velde (1985) offered the view

point that the sense of one's body arises from many different percep

tions of the body and leads to the awareness of self as "a conceptual 

composite of innumerable body images" (p. 527). There is no single 

body image, he argued, because we perceive our bodies incompletely and 

continually, amassing a large and changing repertory of images. 



Population 

Dancers and their Training 

Dancers utilize the expressive capacities of their bodies to 

create artistically motivated images. In this pursuit they are dis

tinct in the general population, and the extent to which they prepare 

and train their bodies for expressive purposes identifies them. Dance 

requires a strong, healthy body free from injury. It also requires 

intact, unambiguous body images that agree with the body's physical 

realities. Because the dancer spends a great deal of time refining 

her physical skills, her experience of her body on a physical level 

is likely to be more broadly based than that of the riondancer. The 

dancer's commitment of time and concentration on physical training 

motivates this discussion; and the aim of this discussion is to 

describe two contributing factors in a way that is both useful and 

elucidating. 

Dance training in general impacts on both a dancer's postural 

set and on her body images, but rarely does it specifically focus on 

either. Instead, dance training contributes subconsciously to both, 

encouraging postural set to evolve so as to better serve the demands 

of performance, and influencing body images as a result of the physi

cal changes that occur with rigorous training. This subconscious 

influence is important, especially when the dancer attempts to convey 

a feeling or state of mind to an audience through movement. It is at 

this moment that expressive talents are tested. This thesis posits 

that the success of the attempt is the result, in part, of the ways 



in which body images interact with postural set to facilitate the 

expression. 

Some questions about the traditional approaches to dance 

training have emerged, particularly in terms of how the dancer may be 

encouraged to perceive and, by implication, judge herself. The use of 

mirrors in many dance studios gives the dancer a source of feedback 

that may or may not prove beneficial because, as Fisher (1986) noted, 

one's ego is involved when viewing mirror reflections of oneself. In 

terms of the dance student, what is perceived may be judged in an 

especially harsh manner if that reflection does not meet a specific 

standard. That standard may be imposed by the dancer or by the 

training environment (the instructor, peers). 

The success of a dancer relies not only on physical attributes 

and technical prowess. The ability to transform subjective experi

ences into expressive movement is of equal significance. This thesis 

views that ability as a product, in part, of the integrity of the 

dancer's postural set and postural set's ability to serve the physical 

demands of the dancer, plus the clarity of the dancer's body images. 

This issue is addressed further in Chapter 4. 

Scope of the Thesis 

To facilitate understanding of postural set, the reader is 

provided with a description of the fundamental central nervous system 

structures and interactions that support postural set. This descrip

tion is by no means exhaustive, as it would be beyond the scope of 

this discussion to review all the relevant areas of human neuroanatomy 



closely. For an indepth study of the central and peripheral nervous 

systems, the reader is referred to Principles of Neural Science. 

edited by Eric Kandel and James Schwartz (1985). The intention here 

is to establish the major central nervous system structures and path

ways that are involved with the control and regulation of posture. 

The reader is encouraged to discern the general interactive 

components of the central nervous system that regulate and control 

oostural set. The degree of neurophysiological detail presented in 

this thesis serves to broaden the reader's knowledge of the mechanisms 

involved in postural control and postural set. It is of equal impor

tance that the overall relationships between mechanisms be compre

hended. 

Many areas of the body image literature are not included in 

this thesis as it would be inappropriate to discuss the issues not 

directly related to the premise. However, Seymour Fisher (1986) has 

published an exhaustive review of the body image literature which the 

reader is directed to if interests beyond the scope of this thesis 

develop. Fisher's text is entitled Development and Structure of Ah§ 

Body Image, vols. I and II. 

The premise, previously stated, does not extend itself to 

imply that postural set and body images are the only tools necessary 

for the dancer to have in order to "be creative." Rather, the dancer 

utilizes them to support the creative effort of moving expressively. 

Margaret H'Doubler (1940, p. xxi) noted: "Creativity combines what 

knowledge we have of a stimulating event with that of our relationship 

to it. It is this self-identification with experience that is the 



very core of creative effort." The stated premise endorses the 

idea that body images and postural set are elements of the self-

identification process H'Doubler referred to. 
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CHAPTER 2 

THE NEUROPHYSIOLOGY OF POSTURAL SET 

This chapter examines the neuroanatomy of posture and how the 

involved elements of the nervous system interact to support the body 

in the upright standing position. An overview of the central nervous 

system provides a fundamental understanding of this very complex mech

anism, and no attempt is made here to describe all possible neural 

interactions. This discussion begins with the distal structures of 

the nervous system and proceeds to the central structures, starting 

with the spinal cord and ascending to the neocortex. The establish

ment of posture is discussed, specifically the reflexes involved in 

creating the upright stance position. The various cortical and sub

cortical influences on postural control are reviewed as well. A 

theoretical model of postural set, developed by Nashner (1979), is 

presented as a means of describing the synchronization of reflex 

activity and higher neural functions. 

Posture and Postural.Control 

An overview of the neuroanatomy involved in posture and 

postural control is presented to support this discussion. Posture is 

created by the soft tissue structures of the body and by the configu

ration of the bony skeleton. In the bipedal position, specific joints 

serve as weight bearers (hip, knee, ankle, vertebrae) and the contours 



of those joints contribute to the body's posture. The genetic endow

ment each individual receives determines not only the biomechanical 

integrity of the skeleton, but also the ways in which soft tissues 

such as ligaments and tendons attach to and support the bony frame

work. Persons may be classified as having tighter or looser connec

tive tissues, which will be reflected in their bipedal postures. 

Ligaments are less elastic than tendons or muscles and are more 

resistant to external forces. They function as .joint stabilizers, 

protecting the articulating surfaces from over-extending the joint 

range. Tendons attach muscles to bone and have a greater capacity 

to stretch than ligaments. 

Postural control is operationally defined as the regulatory 

capacity of the central and peripheral nervous systems to stabilize the 

body in the bipedal stance position. Postural control operates as a 

functional compensatory mechanism which precedes the establishment of 

a postural set. It is responsible for absorbing sensory cues and exe

cuting motor commands, constantly altering responses to changes in 

internal and/or external environments. Postural control allows us to 

create bipedal postures which enable us to interact with the environ

ment. 

Postural control relies on the interrelations of neurological, 

muscular, and behavioral inputs which are absorbed and processed in the 

appropriate nervous system areas in the body. The complex of systems 

necessary to create posture refer to the frames of sensory reference— 

proprioception, exproprioception, and exteroception (Nashner, 1981, 



p. 534), and to the three functional areas of the nervous system: 

sensory, motor and motivational (Kelly, 1985c, pp. 216-217). 

According to Nashner (1981, p. 534) proprioception is "the 

sense of position and movement of one part of the body relative to 

another." Information about the position of the body or its parts 

relative to an external environment is exproprioception, and extero-

ception "locates objects in the external environment relative to one 

another" (p. 534). Combining all three channels of information and 

being able to adaptively utilize the information received is a sig

nificant function of the nervous system's control of posture. Nashner 

(p. 534) noted: 

The postural control system uses information from all 
three of these references frames: upright stance requires 
the proper relative positioning of the body links (proprio
ception). The body must be correctly oriented with respect 
to gravity (exproprioception). Also, standing requires the 
support afforded by a firm surface which is stable with 
respect to gravitational vertical (exproprioception and 
exteroception). 

At any given moment, the body's posture is being assessed by these 

mechanisms which are contributing varying degrees of input to the 

central nervous system. How the central nervous system attempts to 

organize these inputs is discussed later in this chapter. 

The subsystems of the central nervous system also interact and 

they rely on the exchange of sensory and motor information to maintain 

the body's smooth and continually updated reactions to its environment. 

The sensory systems send afferent information about changes in the 

body's sensory state. With the assimilation of sensory input and the 

benefit of memory, the motor systems direct the activation of the 
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activation of the appropriate response and are constantly apprised of 

the state of the body's motor performances. 

Ultimately, the completion of any response requires the 

Involvement of the motivational systems. These structures monitor the 

body's autonomic and somatic functions and include the hypothalamus and 

the limbic system. Emotional behavior is regulated by the motivational 

systems, as are some aspects of memory and learning. The coordination 

of these systems is crucial, requiring the integration of physiological 

signs with the motivating intent to produce a comprehensive and cohe

sive response. Kelly (1985c, p. 216) noted: "In any behavioral act, 

there is constant interplay between the various components of the 

motor, sensory, and motivational systems so that motor output can be 

varied if any change is detected in the sensory periphery." 

Central Nervous System Structures 

The central nervous system is composed of the spinal cord, the 

brain stem, and the cerebrum. The peripheral nervous system includes 

the nerves that carry impulses to and from the central nervous system 

to the tissues and structures throughout the body (Langley, Telford, 

and Christensen, 1974, p. 209). Described below are the afferent 

pathways involved in carrying input to the central nervous system and 

some of the sensory receptors that are stimulated when changes in the 

body's state or position occur. 

Afferent Pathways 

Sensory information impinges on the central nervous system 

from the periphery. In the central nervous system, the afferent 



pathways ascend the spinal cord in either the anterolateral tract, 

which conveys sensations of pain and temperature, the dorsal column-

medial lemniscus tract, which carries sensations of touch, conscious 

proprioception, joint position and vibration, or the spinocerebellar 

tract which transmits subconscious proprioception (Fig. 1). Of par

t i c u l a r  i m p o r t a n c e  i n  p o s t u r a l  c o n t r o l ,  s u b c o n s c i o u s  p r o p r i o c e p t i o n  i s  

provided by receptors of the musculoskeletal system, such as muscle 

spindles, Golgi tendon organs, Pacinian corpuscles, and Ruffini end

ings. Input from these receptors is conveyed via the spinocerebellar 

tracts which originate in the cord and terminate in the cerebellum. 

These same receptors also impinge on the somatosensory cortex via the 

spinothalamic or dorsal column tracts. 

Another important contributor to subconscious proprioception 

is the vestibular system located in the bony labyrinth of the inner 

ears. The vestibular system is responsible for perceiving changes in 

the position of the head. Vestibular input is relayed via the eighth 

cranial nerve to vestibular nuclei in the brain stern and in the 

cerebellum. 

The anterolateral pathways, specifically the spinothalamic 

tracts, send axons that terminate in either the thalamus or the post

central gyrus of the cerebral cortex, the area of the somatic sensory 

cortex. Spinothalamic pathways cross to the opposite side of the cord 

within several spinal segments of entrv. The dorsal column tracts also 

send axons that terminate in the thalamus, but these tracts cross the 

midline of the cord at the brain stem level of the medial lemniscus. 

The dorsal spinocerebellar tract does not decussate but ascends 
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Figure 1. A Schematic View of the Afferent Pathways 



ipsilaterally, terminating in the cerebellum by way of the inferior 

peduncle, one of the cerebellum's afferent reception areas. The 

ventral spinocerebellar tract has both crossed and uncrossed fibers 

which enter the cerebellum via the superior cerebellar peduncle. 

Sensory inDUt is relayed from the various afferent receptors 

(for proprioception and touch) to the spinal cord via the afferent cell 

bodies located in the dorsal root ganglia. Sensory inputs from vision, 

balance, and smell receptors are relayed to the central nervous system 

through the cranial nerves. From the peripheral nervous system, the 

electrical impulses ascend the appropriate pathways and terminate in 

one of several cortical or subcortical regions. This simple explana

tion needs elaboration, however, which follows. 

Overview of the Central Nervous System. Various structures or 

areas of the higher central nervous system affect the reception and 

integration of sensory information and subsequently affect the forma

tion of a motor response. For example, the cerebellum is a very impor

tant component of postural control. The basal ganglia, a group of 

nuclei situated in the central region of each cerebral hemisphere, are 

also critical to the sensory reception-motor response process. The 

thalamus serves a significant role, as does the reticular formation. 

The primary and secondary sensory and motor cortices as well as the 

association areas of the cerebrum are vital to the performance of the 

central nervous system. These regions are examined in greater detail 

in an attempt to illustrate the numerous interactions that take place 

within the central nervous system when the formation of motor activity 



is needed to respond to judgments based on the reception and processing 

of sensory information. Postural control relies heavily on the smooth 

functioning of these components, particularly on the subconscious 

levels of cortical activity. Judgments based on perception direct the 

behavior of posture and thus the establishment of a postural set. 

Sensory information is received in the caudal structures of the 

central nervous system and is processed with increasing refinement as 

it ascends to the most rostral areas. The first order neuron transmits 

the impulse from the receptor to the cord. The second order neuron 

conveys the impulse to the thalamus. The third order neuron, the final 

transmission step, carries the impulse from the thalamus to the cortex. 

As first and second order neurons ascend, they pass through the spinal 

cord and into the brain stem, the area of the central nervous system 

that connects the cerebrum to the cord. Included in the brain stem are 

the medulla, the pons, the cerebellum, and the reticular formation. 

This region of the central nervous system is phylogenetically older and 

is often referred to as the primitive brain of the human. 

The Cerebellum 

One of the most important brain stem structures is the cerebel

lum. This region of the central nervous system is essential to smooth 

motor functioning. Its three peduncles convey axons to and from the 

cerebral cortex, the brain stem and the spinal cord, creating massive 

reciprocal pathways. Equilibrium, coordination, and the maintenance of 

muscular tone are functions of the cerebellum. It exerts control over 

motor output by utilizing reciprocal pathways with the thalamus, not by 



direct communication with spinal tracts. The cerebellum is considered 

to be a comparator in the central nervous system. Principally, it com

pares intention (cerebral cortex) with performance (peripheral nervous 

system) and may also function as a recognizer of specific motor pat

terns. It therefore plays a crucial role in postural control because 

it is involved with comparing and regulating motor output from the 

cerebral cortex to the descending systems based on feedback from the 

periphery. It is believed that the cerebellum modifies its "compari

son" capacity based on experience, indicating an active role in motor 

learning. The more frequently a movement is performed, the more stable 

the pattern that is recognized by the cerebellum. 

The Cerebellum's Function as a Pattern Recognizer. The sta-

bility of postural set patterns is an appropriate example. The cere

bellum mediates many of the adjustments to posture so as to allow the 

cerebrum to be unencumbered with conscious detail to posture. As a 

postural control center, the cerebellum receives input from sensory 

receptors about the position of the body. The frequency with which 

most habitual postures (or postural sets) occur strengthens the pat

tern recognized by the cerebellum as neurally established and "cor

rect." This pattern eventually becomes the standard by which the 

central nervous system assesses the body's position in space whenever 

the upright stance is assumed. This becomes a neurologically neutral 

situation because no feedback is received to contradict that assess

ment. The cerebellum is believed to be particularly involved in the 

initiation and control of rapid movements. 



The cerebellum is divided into three areas based on function. 

These are the vestibulocerebellum, the spinocerebellum and the cerebro-

cerebellum (also called the neocerebellum). The vestibulocerebellum 

receives afferent input from the semicircular canals and the otoliths 

in the inner ear, and from the vestibular nuclei in the medulla. The 

implication of the vestibulocerebellum's role in maintaining posture 

is clear: the maintenance of balance precedes the establishment of a 

postural set, hence this area of the cerebellum continually acts on 

impulses that serve to instruct both the lower and upper brain centers 

as to the relative position of the body and its readiness to create a 

standing or upright posture. 

The spinocerebellum receives input directly from the spinal 

cord and from the somatic and motor cortices in the forebrain. It 

projects these inputs to the descending motor tracts, acting primar

ily as a center for controlling muscle tone and movement execution. 

The spinocerebellum's direct connections with ascending and descending 

pathways allows it to receive feedback from the cerebral centers as to 

the intended movement and from the periphery as to the actual perfor

mance of the movement. A significant feature of the spinocerebellum is 

the topographical organization of its afferent projections. Two sepa

rate areas of the spinocerebellum contain entire body maps. These maps 

receive inputs to specific sites from corresponding peripheral or cen

tral regions of the body. 

The third functional area is the cerebrocerebellum, or neo

cerebellum. This is phylogenetically most advanced in the highest 

vertebrates, and in man it is believed to control the initiation and 



coordination of movement. This area has many connections to nuclei i 

the thalamus which in turn extend to the premotor and motor areas of 

the cortex. This arrangement provides a series of feedback loops 

between the cerebral cortex and cerebrocerebellum, emphasizing the 

cerebellum's role as a modifier of motor output from the cerebral 

cortex. 

The Reticular Formation 

The reticular formation is not a discrete structure, but 

rather it is a system of nerve fibers that extends from the medulla, 

through the pons and midbrain and up to the thalamus. The neurons 

composing the reticular formation are outside the major nuclear sys

tems of the brain stem, forming a widespread network throughout the 

brain stem. This system facilitates neurotransmission to the cerebral 

cortex by acting as a general sensory reception zone, receiving stimul 

from all areas of the central nervous system and from sensory receptor 

in the periphery. The principal functions of the reticular formation 

are, according to Kelly (1985b, pp. 540-561), its influence on the 

modulation of segmental stretch reflexes, its partial control of 

respiratory and cardiac functions, its influence in modulating pain 

perception, and especially its role as a brain activator, arousing 

higher centers for incoming impulses and controlling the levels of 

awareness. The reticular formation serves as a vital link between 

cortical and subcortical centers in the brain, and provides the inter

connections and feedback mechanisms necessary for integrated nervous 

activity. 



The Thalamus 

Reception of sensory inputs is one of the principle roles of 

the thalamus. As was previously mentioned, most of the ascending path

ways have connections to or terminate at the thalamic level. The thal

amus is an oval-shaped structure located aoove the midbrain and dorsal 

to the hypothalamus. In the thalamus all sensory input is integrated 

before being projected to the primary sensory areas of the cortex. The 

thalamus also receives information about ongoing movement and it pro

jects that input to the motor cortex. The thalamus' role in the trans

mission of sensory input and motor commands is complex and vital to the 

smooth functioning of the central nervous system. 

The many nuclei that comprise the thalamus are subdivided into 

three functional regions. The first functional area contains specific 

relay nuclei which receive sensory inputs and direct them to specific 

areas in the cortex. These nuclei each receive feedback connections 

from their specific cerebral areas, allowing the cortex to monitor the 

level of thalamic activity in each specific sensory area. The second 

functional region is cc.nposed of association nuclei which project to 

one of the three association cortices; the parietal-temporal-occipital 

association area, the prefrontal association area and the limbic asso

ciation area. Nonspecific nuclei make up the third functional area of 

the thalamus. As the name indicates, these nuclei are clusters of 

cells with widespread connections between several regions of the brain. 

Some axons serve strictly collateral functions, extending between the 

thalamic nuclei. One nucleus, the reticular nucleus, is unique in its 

function as an inhibitor to many other thalamic neurons. Its axons do 
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not extend to the cortex. It is believed that one function these 

nuclei serve is to modulate the brain's arousal level. Kelly (1985a, 

p. 235) provided a succinct description of the thalamic regions: 

Each subdivision has a distinctive pattern of connections that 
reflects its particular role in information processing and the 
generation of behavior. For example, each of the sensory sys
tems forwards information about a single modality to restricted 
regions of the cerebral cortex via specific thalamic relay 
nuclei. This information serves as the initial step in gener
ating a sensory perception of the world. In the association 
areas of the cortex, these perceptions from several sensory 
systems are integrated and related to higher motor behaviors 
. . . that . . . involve not only specific motor nuclei, but 
the also association nuclei of the thalamus. The motor nuclei 
provide information to the motor cortex about other regions of 
the brain, such as the cerebellum, that are involved in the 
control of motor output. Finally, the non-specific systems 
are thought to regulate the overall level of brain activity 
and to reflect the general state of arousal and motivation. 

Clearly, the thalamus is a pivotal structure in the process

ing of information in the central nervous system. The thalamus sends 

impulses to the cerebral cortex and receives instruction from the 

cortical regions by way of the internal capsule, a densely innervated 

area that connects the posterior area of the forebrain to the anterior 

area. The descending motor commands from the cerebrum to the thalamus 

and on to other structures pass through the internal capsule. The 

thalamus must relay, by way of its nuclear subsystems, whatever 

response has been formulated in the motor cortex to the cerebellum and 

the basal ganglia as well as directly to the cord (Kelly. 1985a). 

Brain stem structures are closely connected to thalamic func

tions. Many of the cranial nerves enter the central nervous system 

at the level of the medulla, the most caudal structure of the brain 

stem. From the medullary level, cranial nerves send axons to various 
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thalamic nuclei. Control of balance and the reception of sound rely 

on the connections of collaterals from the eighth cranial nerve to the 

thalamic nuclei which project to the appropriate cortical areas. For 

example, vision relies on the projections from the thalamus to the 

primary visual cortex in the occipital lobes. The optic tracts from 

the optic nerves terminate on one of the specific relay nuclei in the 

thalamus, which then projects to the occipital lobes. 

Aside from receiving widespread sensory neurons, the thalamus 

serves as an important coordination site for motor impulses. Dis

cussing the respective roles of the basal ganglia and the cerebellum 

will make this apparent. 

The Basal Ganglia 

The basal ganglia are closely involved with sensory reception 

and motor performance. The basal ganglia are actually two clusters of 

nuclei in the center of each cerebral hemisphere. They are composed 

of the caudate nucleus, the putamen, the globus pallidus, the subtha

lamic nucleus, and the substantia nigra. The striatum is made up of 

two of the three larger nuclei, the caudate nucleus and the putamen. 

The striatum processes afferent stimuli impinging on the basal ganglia. 

The afferents are received principally from the primary cortices, the 

association areas and the midbrain structures. The cortical inputs 

extend to the basal ganglia by way of the corticostriate projection. 

A significant feature is its topographical organization, similar to 

that found in the spinocerebellum. Specific sites of sensory input 

from the cerebral cortex project to specific parts of the striatum. 



The thalamus also projects to the striatum, relaying input from 

the motor cortex. This increases the number of connections between the 

cortex and the basal ganglia, and it follows that the basal ganglia are 

well informed of the motor activity directed from the cerebral cortex. 

Similar to the cerebellum's role in postural control, the basal gan

glia are closely involved with the coordination of motor responses. 

All efferents from the basal ganglia extend from the globus 

pallidus, the third of the large nuclei. The principal targets of 

these efferents are various thalamic nuclei, specifically the ventral 

anterior and the ventral lateral nuclei. These thalamic nuclei receive 

inputs from the prefrontal and preniotor cortices, two cortical regions 

with direct connections to the corticospinal tracts. Therefore the 

basal ganglia can influence the descending motor commands by means of 

the their thalamic connections. 

Functional Similarities and Differences between the Basal 

Ganglia ana the Cerebellum. Both the basal ganglia and the cerebellum 

are hubs of elaborate and complex feedback loops and neural connec

tions with the cerebral cortices. Both serve pivotal roles in motor 

behavior, especially in modifying and regulating motor performance. 

Important differences in function merit note. The basal ganglia 

receive afferents from a broad spectrum of cerebral cortices and 

structures. The cerebellum's afferent inputs from the cerebrum orig

inate in the primary motor or sensory cortices, and are typically less 

refined. The two structures project to the thalamus with efferent 

neurons, but the basal ganglia target the more neurological1y complex 



centers such as the prefrontal cortex, whereas the cerebellum's tha

lamic neurons extend to the primary motor cortex. The cerebellum's 

less "advanced" connections reflect its rank in the phylogenetic devel

opment of the central nervous system. It is older and is adapted to 

coordinate functions that are vital to survival, but are not as sophis

ticated as those of the basal ganglia. The basal ganglia are more 

neurologically refined structures and project rather intricate connnec-

tions to the cerebral regions and to the thalamus. Because the basal 

ganglia receive afferents from the entire neocortex, it is likely that 

they receive inputs about the behavioral aspects of motor performance. 

The cerebellum has a more limited role, comparing the intended motor 

performance with the actual movements (Cote and Crutcher, 1985, p. 

526). 

Conceptually, the basal ganglia and the cerebellum perform 

individually vital roles and also significantly complement each other. 

As the motor cortex formulates a motor command, both structures are 

highly involved with the appropriateness of the command and the 

execution of it as well. 

The Neocortex 

The neocortex is the most rostral structure in the central 

nervous system and is the most advanced neurological center in the 

postural control mechanism. The capacity of the cerebral cortex to 

integrate and assimilate stimuli is based in a large part on the orga

nization of the hemispheres and the various cortices. Each area of the 

cerebrum responds to specific stimuli. Brodmann's (1909, cited in 



Kelly, 1985a) cytoarchitectonic mapping of the cerebrum describes the 

specific functions of these areas. Organization of function is crucial 

to the cerebrum, otherwise the dense matrix of neurons within the cor

tex would not be able to form any organized responses to stimuli. The 

delegation of neural work to specifically equipped regions is a measure 

of the central nervous system's economy of function. 

Sensory input from the thalamus is projected via the internal 

capsule to the primary somatic sensory cortex, located in the post

central gyrus. Here the initial processing of sensory input takes 

place. Adjacent to the primary sensory cortex are association areas 

that are critical for higher degrees of processing and integration. 

Specifically involved with sensory processing is the parietal-temporal-

occipital association area, located in the area bounded by the junction 

of those three cortical lobes. Other association areas are the pre

frontal cortex, involved with planning voluntary movement, and the 

limbic association area, utilized for emotion, memory, and moti-vation. 

The motor cortex, located in the frontal lobe, is informed by 

the sensory areas of the cerebrum as to afferent input, and by the 

basal ganglia and the cerebellum concerning ongoing movement. The 

motor cortex has direct projections to the spinal cord, and hence it 

can directly influence upper and lower motor neurons that affect 

musculature. 

Within the cerebral cortex, specific layering of cell types 

seems to indicate types of behavior. Two general categories of cor

tical neurons are recognized: pyramidal and stellate cells. The 

configuration of the respective cell bodies provides a means of 



classification, albeit a flexible one. The feature of particular 

interest is the manner in which each cell type distributes its axon. 

This aspect seems to dictate the different behaviors exhibited by the 

cell types. The stellate cell concentrates a large number of axonal 

branches in a relatively local area. The pyramidal cell axon branches 

only several times, but each branch projects extensively throughout the 

cortical layers. Based on these different distributive patterns, 

"pyramidal cells seem designed to influence local processing through 

collateral branches and to carry the output of a cortical area, whereas 

the stellate cells seem to be primarily involved in local intracortical 

processing of afferent inputs" (Kelly, 1985a, p. 236). The different 

layers of the cerebral cortex contain varying ratios of pyramidal and 

stellate cells, with a predominance of either type predisposing that 

layer to specific behaviors. Kelly (p. 236) continued: "Layers rich 

in pyramidal cells are predominantly output layers, and those rich in 

stellate cells are the principal sites of termination for thalamic and 

other afferent inputs." 

The Establishment of Posture 

Equipped with a basic knowledge of the central nervous system 

structures and how they interconnect, the study of posture is rela

tively direct. The proprioceptive organs in the muscles, joints and 

skin are especially significant in helping the body establish and 

maintain an upright position. Deformation of any of these receptors 

signals afferent stimulation, and requires either peripheral or cen

tral nervous system processing. Additionally, visual and vestibular 



receptors provide essential information about the body's spatial 

orientation and its relationship to its environment. 

Reflexes 

A major contributor to postural establishment conies through 

reflex activity. Reflexes are fundamental nervous system responses 

typically elicited by specific kinds of sensory input. The spatial 

relationship between the stimulus and the particular muscles that 

respond remains constant. Carew (1985, p. 457) stated that "the 

simplest behavioral acts are reflexes, machinelike responses that 

are elicited by particular types of sensory stimuli." In simple and 

direct terms, posture can be considered as a bipedal position of the 

body regulated in part by reflex activity. Frequently, the term 

"postural reflex" is used in the literature to denote the automatic 

and rapid adjustments that are made following perturbation of the 

body's stance position. 

The Myotatic Stretch Refiex. Sherrington and Liddell (1924, 

cited in Carew, 1985) initially described the myotatic stretch reflex 

as an important postural mechanism. This reflex is well represented 

in the physiological extensors, the muscles most used in opposing 

gravity. The myotatic stretch reflex is monosynaptic and is designed 

to maintain constant lengths in both agonist and antagonist muscles. 

It achieves this in the following manner: When a muscle is loaded or 

stretched, the intrafusal fibers within the spindle (muscle proprio

ceptor) are activated and send impulses via the IA afferents to the 

cord. Within the central nervous system, the impulses synapse at the 



same level of entry with motor neurons which subsequently cause the 

extrafusal fibers to contract and thus decrease the load on the mus

cle to a resting state. The myotatic stretch reflex is very rapid, 

occurring at 45 to 50 milliseconds after the onset of stretch to the 

fiber. The stretch reflex does not involve higher neural centers 

than the spinal cord, thus it is sometimes referred to as a spinal 

reflex. 

The Long Latency Reflexes. Long latency reflexes are also 

involved in postural control, occurring 100 to 110 milliseconds after 

the onset of perturbation. Because these reflexes are markedly slower 

than the myotatic reflexes, they are thought to involve intersegmental 

structures in the central nervous system. It is likely that they are 

mediated by supraspinal centers and involve significantly more complex 

neural connections than the rapid stretch reflexes. Nashner and 

Woollacott (1979, p. 245) noted that "the response to a given muscle is 

much too complexly interwoven into an organizational pattern to have 

been elicited only by its own stretch input." Other authors have noted 

the functional significance of the polysynaptic reflexes, including 

Dietz (1986, p. 76), who stated that "they are released as stimulus-

specific complexes involving activation of several muscles in both 

legs." 

The Extensor Thrust Reflex:. One specific reflex that is 

utilized in forming posture is the extensor thrust reflex. This 

mechanism operates when pressure is placed on the soles of the feet. 

As skin and joint proprioceptors are stimulated and as the feet accept 



more weight from the torso (and thus increased contact with the floor), 

the extensor muscles of the lower leg contract, resisting the pull of 

gravity on the body. This reflex makes bipedal ism possible by extend

ing the joints away from the ground. 

The body naturally oscillates around its vertical axis, sway

ing slightly forward, backward, and laterally. The muscle groups of 

the leg function in a complementary manner to control the swaying, 

while the visual and vestibular receptors, the stretch reflex mecha

nism, and overall kinesthetic sensitivity help keep the movement from 

becoming too extreme and thus disturbing the body's stance. 

When a person stands up and assumes a bipedal posture, the 

stretch reflexes in the leg musculature are very active, allowing the 

musculoskeletal system to absorb the weight of the trunk on the legs. 

Reflexes that support posture help maintain muscle tone. It is the 

steady contraction of the muscles in the legs and the trunk that allow 

for the maintenance of an upright position. 

Cortical and Subcortical Influences 
on Postural Control 

When a bipedal stance is assumed with the assistance of the 

postural reflexes, visual and vestibular receptors as well as proprio

ceptors in the joints, muscles, tendons, and skin send information to 

the central nervous system that a change in body position has occurred. 

Conscious proprioception ascends via the dorsal column-medial lemniscus 

pathway to the thalamus and on to the somatic sensory cortex. Subcon

scious proprioception ascends to the cerebellum by way of the spino

cerebellar tracts. Described earlier, the massive number of reciprocal 
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pathways between the cortical and subcortical structures of the central 

nervous system facilitates the smooth functioning of the motor system. 

The input received in the cerebellum about ongoing movement is compared 

against the input received in the thalamus from the sensory cortex and 

from the basal ganglia about the intended motor commands. Direct cor

tical influence on the cord-level motor neurons occurs through the 

corticospinal pathways. These descending tracts utilize the direct 

connections of the spinal reflexes to exert a modulating influence on 

postural reflex activity. In this manner, direct cortical influences 

on posture are achieved. Subcortical structures influence the corti

cospinal fibers as they descend, particularly in the brain stem region. 

Fibers from the corticospinal tract are surrounded by other nerve 

fibers that project from the cerebral cortex to the pons and to the 

medulla. These so-called corticopontine fibers terminate in the pons 

and the corticobulbar fibers project to the medullary pyramids where 

they synapse with cranial nerve nuclei or terminate in the reticular 

formation. Those fibers in the reticular formation directly interact 

with spinal neurons, as they follow a pathway similar to the cortico

spinal tracts. Additionally, these fibers are involved in postural 

control. 

The indirect pathways of the cerebellum to cortical areas con

tribute considerably to postural control. In addition to receiving 

input from the motor cortex, the cerebellum (specifically the spino-

cerebellum) receives afferent information from the periphery. As a 

motor command is formed, the cerebellum can correct any deviations in 



the intended movement based on its peripheral connections and its 

connections to cerebral cortices and thalamic nuclei (Fig. 2). 

The Ce1lular Organization of the Cerebellum. The cerebellum 

is cellularly organized, similar to the cerebral cortex, although the 

cerebellum has a trilaminar anatomical arrangement. There are three 

layers of cerebellar matter. The outermost layer, called the molecu

lar layer, consists of parallel fibers, local interneurons, stellate, 

and basket cells. The next layer contains the only efferent neurons 

found in the cerebellum, the Purkinje cells. These large cells are 

unique because they have an inhibitory effect on central nervous 

activity, specifically motor commands. Purkinje cells extend their 

dendrites broadly and project their axons to the deeper layers of the 

cerebellar hemispheres. The innermost layer, the granular layer, 

contains the greatest number of neurons, estimated at 100 trillion, 

which exceeds the number of neurons in the entire cerebral cortex. 

These cerebellar neurons are of necessity small and compactly arranged, 

given the anatomical limitations of the posterior fossa. 

The afferents to the cerebellum are the climbing and mossy 

fibers. These excitatory fibers affect Purkinje cell output in two 

different ways, relative to each afferent's configuration within the 

cerebellar layers. The more numerous mossy fibers do not synapse 

directly with Purkinje cells, but rather with the granule cells in the 

granular layer. The axons of the granular cells extend to the 

molecular layer, where they branch into long parallel fibers. The 

Purkinje cell dendrites expand into the molecular layer and synapse 
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with the parallel fibers. The length of each parallel fiber (several 

millimeters) allows it to synapse with many Purkinje cell dendrites, 

thereby converging on the parallel fiber and, additionally, allowing 

a single mossy fiber to indirectly act on many Purkinje cells. 

The climbing fiber, the other cerebellar afferent, projects 

from a medullary nucleus to the cerebellum and directly synapses on 

the Purkinje cells. Of particular note is the relationship between 

the inhibitory Purkinje cell and the excitatory climbing fiber. Each 

climbing fiber may synapse with several Purkinje cells. Each Purkinje 

cell, however, receives input from only one climbing fiber. Unlike tht 

convergence of Purkinje dendrites on parallel fibers, there are mark

edly fewer synaptic connections between the climbing fibers and the 

Purkinje cells. Mossy fibers synapse frequently with the granule cells 

and indirectly with the Purkinje cells, especially in response to sen

sory stimuli and to voluntary movements. The climbing fibers, on the 

other hand, fire less, and not necessarily in response to specific 

types of stimuli. 

It is believed that the climbing fibers are more involved with 

affecting the Purkinje cell responsiveness to the impulses from the 

mossy fibers. This notion suggests that, based in part on its cellu

lar structure, the cerebellum may play a critical role in motor learn

ing. By making Purkinje cells either more or less receptive to mossy 

fiber input, the climbing fibers regulate the degree to which cerebel

lar circuits are established and maintained. A key component of motor 

learning is thought to be the repeated utilization of particular 

neural circuits. Lesions to various cerebellar areas result in 
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movement-related defects, many of which are concerned with coordi

nating motor responses. 

The cerebrocerebellum receives inputs primarily from the 

sensory, motor, and premotor cortices of the cerebrum. There are no 

direct neural pathways transmitting this input, but instead the cere

brocerebellum is served by the pontine nuclei, a cell group in the 

brain stem with direct connections to both the cerebral cortex and to 

the cerebellum. From input received from these cerebral areas, the 

cerebellum is able to monitor cortical activity in motor performance. 

The cerebrocerebellum sends input to the cortical regions via the 

dentate nuclei and thalamic relay nuclei. 

A Theoretica] Model of Postural Set 

Posture can be appreciated as a physical act requiring the 

coordination of reflexes with intricate neural connections throughout 

higher nervous system structures. 

Nashner (1981) devised a conceptual model for the organization 

of postural adjustments based on his research on "sway" and "suspen

sory" synergies. Nashner studied induced perturbations in subjects 

standing on a movable platform. Rotation of the platform caused ankle 

rotation, while a forward-back movement of the platform created an 

anterior-posterior sway, termed "AP sway." By manipulating the plat

form, Nashner initiated specific responses in a subject's postural 

control system. In the course of his studies, he formulated the con

cept of neural patterns, known as synergies, that recur as adaptive 

behaviors of postural control. The AP sway motion requires the 



coupling of the major leg muscle groups that function in complemen

tary manners to stabilize the upright stance of the body. The gas

trocnemius and the hamstring muscles activate together during one 

phase of AP sway, while tibialis anterior and the quadriceps are 

functionally related during the other phase. These relationships of 

muscle groups can be explained by the joint motion that occurs during 

forward and backward movements of the platform. The hip and ankle 

joints are the most involved segments of the leg in AP sway. They 

rotate antiphasically relative to each other, allowing the muscle coup

lings to resist the disturbances to the body's position during AP sway 

perturbation. When the body sways forward, electromyographic (EMG) 

recordings show strong activity from the gastrocnemius and hamstring 

pair. These muscles, in this movement, are resisting the overextension 

of the hip and ankle joints, as tney serve as extensors of the ankle 

and hip, respectively, and are put on stretch (or loaded) when ante

rior sway occurs. Conversely, during posterior sway, the tibialis 

anterior and quadriceps pair demonstrate the high-est levels of elec

trical activity because as flexors of the ankle and hip, they are 

loaded when the body stance is disturbed in a backward direction. 

Nashner (1979) induced sway by translationally manipulating 

the platform and by directly rotating the ankle. In both circum

stances, the "functionally complementary proximal and distal leg 

muscles" responded in "fixed proportion" to each other to stabilize 

the body in the upright position (p. 248). Nashner posited that the 

functional relationship between the muscle pairs was not the result of 



individual muscular actions based on individual sensory inputs. 

Nashner (1981, p. 549) wrote: 

Because the fixed coupling of G-H and T-Q muscle pairs could 
be elicited either by sway rotations or direct rotations of 
the ankle joints, this pattern appeared to be a neurally 
programmed response to ankle rotations and not the result of 
independent, but mechanically coupled, somatosensory inputs to 
the ankle and hip muscles. 

This response is utilized during the standing posture to stabilize 

rotation at the ankle joints and, simultaneously, the antiphase motions 

occurring at the hip joint. Nashner (1981, p. 550) described the 

response as an "organizational structure" called "sway synergy." 

The second neural pattern Nashner (1981) described relates to 

the vertical adjustments made by the legs to maintain the body's height 

and lateral stabilization during stance posture. Most of the motions 

involved are largest about the knee joint. Nashner called this the 

"suspensory synergy" and observed the coupling of knee and ankle 

flexors and extensors in fixed patterns. Nashner and Woollacott (1979, 

p. 249) stated that "the suspensory synergy is programmed by the system 

to occur whenever the predominant somatosensory input is the rotation 

of the knees. Functionally, a single command to activate in fixed 

proportion the ankle and knee muscles which extend and flex the entire 

leg helps stabilize the vertical height of the body." 

Based on the consistency of repeated responses, Nashner (1981) 

concluded that both sway and suspensory synergies involved rapid pos

tural adjustments that are limited to specific movements organized by 

the particular synergy (therefore setting a limitation on the number 

of potential reflex responses). Further, the collected data indicated 



that the synergies were supported neurally, within their patterned 

sequences, by local peripheral mechanisms specifically the propriocep

tors of the joints, muscles, and skin. The peripheral effector struc

tures performed the synergic response automatically when perturbation 

occurred. 

Nashner (1981) extended his inquiry beyond the peripheral 

mechanisms to include the central structures that are integral to pos

tural control. Proprioceptive inputs are essential for the maintenance 

of the stance position, as is demonstrated in the sway and suspensory 

synergies. The somatosensory inputs make it possible for the periph

eral motor programs, or synergies, to distinguish changes in the posi

tion of one body part relative to another. They cannot ascertain the 

movements of the body in relation to the external environment. To 

interact with the environment, and to adapt the synergic responses to 

changes in demand (changes in load, for example), centrally mediated 

processes are required, including sensory information from exproprio-

ceptors and exteroceptors. Visual and vestibular sensory organs pro

vide necessary inputs to modify incorrect synergic responses, and to 

impart crucial information to the central nervous system about changes 

in the external environment and the body's relative position to it. 

According to Nashner's research, several trials of adjustment 

made by the subject were necessary before an appropriate synergic 

response occurred in situations where demands were unexpectedly 

altered. This delay in producing the correct response indicates that 

the supraspinal centers of sensory processing were utilized to bring 

about the correct behavior. Nashner (1981) concluded that the local 
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responses to perturbation operate automatically and depend primarily 

on proprioceptive inputs. The adaptive responses that were utilized 

to absorb changes in demand require a greater number of sensory inputs 

from various sensory receptors and take longer to perform the correct 

response. Higher nervous system centers are involved, such as the 

basal ganglia and the cerebellum in concert with motor cortex activity. 

The conceptual model of postural control formulated by Nashner 

is based on the functional interactions between peripheral and central 

structures. He (1981, p. 552) wrote: 

. . . automatic processes expressed within the latent period 
of single adjustments are peripheral and are mediated primar
ily by somatosensory inputs. In contrast, adaptive changes 
which require several trials involve the integrative functions 
of the central nervous system and utilize more complex combi
nations of somatosensory, vestibular, and visual inputs. If 
this hypothesis is correct, we can then begin to distinguish 
between the activitiesthat generate the basic patterns of 
movement and those that select from among the many appropri
ate patterns and the regulate the levels of activity within 
them. 

Nashner's research seems to indicate that the nervous system 

establishes a response pattern based or  the repetition of a stimulus 

and the system's success in responding appropriately to it. When this 

pattern is utilized successfully, i.e., an appropriate response occurs, 

little conscious attention is demanded and the series of neural events 

that compose the pattern are executed. These patterns are the founda-

ation of postural set, direct reactions to proprioceptive inputs. Mod

ifications of the pattern require supraspinal activity. Nashner and 

Woollacott (1979, p. 255) explained: 

The central control centers receive somatosensory, vestib
ular and visual inputs relating the relative motions of the 
body with those of the external environment. The central 
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control centers then adapt the peripheral programs to suit 
the external conditions of the task and to maintain the 
balance of the body by adaptively changing the "gain" ele
ments which peripherally regulate motor activity and/or by 
providing direct regulating inputs into the synergic 
generators. 

From the model proposed by Nashner and Woollacott, it is not 

evident whether the centrally mediated changes to external conditions' 

require conscious attention or not. Clearly, consciousness is involved 

when external demands destabilize the body's posture in some signifi

cant manner. On the whole, however, one doesn't need to attend to 

postural set because the central nervous system has developed patterns 

of responses centered in specific nervous system structures that are 

capable of regulating postural control on a subconscious level. The 

massive numbers of interconnections between the cerebellum and other 

areas of the central nervous system (such as the thalamic nuclei, the 

basal ganglia, the motor cortex, and the spinal cord) occur without 

conscious attendance by the cerebral cortex. 

Postural Set as a Motor Behavior 

Postural set is an example of motor behavior (Carew, 1985), 

the manner in which movement is created in response to stimulation. 

Human behavior, principally the focus of psychology, is composed of 

innate and learned responses that reflect the state of the individual 

as the interactions with or reactions to stimuli occur. Behavior 

results from the activity of the nervous system on its most fundamen

tal level: the reception of sensory stimuli and the consequent reac

tion by the nervous system to the stimuli. Additionally, behavior 



implies a decision to conduct oneself in a particular manner, based 
r~ »- - >i 

on one's social and environmental experiences. 

Restak (1984, p. 343) noted that "the brain is responsible 

for all behavior and that behavior emanates from a functioning brain." 

Clearly, complex cortical functions are involved in the formation of 

behavioral responses. Emotions, learning, memory, and significant 

psychological and motor experiences are examples of nervous system 

activities that are integral components of behavior. Behavior is not 

a construct external to the human nervous system that can be consumed 

like food. It is the human nervous system. 

Kandel (1985) described three overlapping ontogenetic stages 

of synaptic modification that support the creation of behavior. The 

first stage involves the formation of synapses and "occurs primarily 

in the developing animal and is under genetic and developmental con

trol" (p. 831). Stage two involves the fine tuning of newly devel

oped synapses early in the ontogenetic development and "requires an 

appropriate pattern of environmental stimulation." The final stage 

entails the regulation of the transient and long-term effectiveness of 

synapses. This process "occurs throughout later life and is determined 

by day-to-day experience." Kandel (p. 831) discussed the significance 

of this tri-stage model: ". . . environmental factors and learning 

bring out these latent capabilities by altering the effectiveness of 

pre-existing pathways, thereby leading to the expression of new 

patterns of behavior." 

Motor behavior specifically addresses the psychological compo

nents underlying motor actions (learning, control, performance). The 



behavioral components of postural set include the same neurophysiolog-

ical mechanisms (synapseneurotransmission) that serve to create move

ment. A reflex is often described as a motor behavior, as is an 

athlete's performance of a skilled motor task. 

Postural set lies in between the reflex and the skilled motor 

task on a motor behavior continuum. At any given moment, postural set 

reflects the cumulative motor learning of the individual which the cen

tral nervous system has organized into patterns of response, and at the 

same time it reflects the psychological state of the individual. The 

behavioral choices made in the creation and maintenance of postural set 

are based on motor experiences that are considered to be appropriate 

because they generate no negative feedback. These choices are consid

ered to be psychologically appropriate as well, based on reinforcing 

social experiences. Postural set is a manifestation of motor and 

psychological experiences that combine to form a matrix that is highly 

personal and individual-specific. 

It is important to note the difference between a posture and a 

postural set. According to the operational definition offered earlier, 

a postural set is an established motor response manifested in a habit

ual bipedal position. A posture refers to a situation-specific config

uration of the body. An individual experiencing grief adopts a posture 

different from that created by a threatening situation. The posture 

assumed for addressing a crowd is significantly different from that 

used for being part of the crowd. Postural set is the basis from 

which postures for specific situations are created. Each individual's 

postural set, as a unique motor behavior, supports postures for grief. 



fear, joy, and so forth, that are expressions of that individual onl 

Such personal aspects of the self give an indication of the individ

ual's self-image, and particularly of the body image or images that 

individual possesses. 
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CHAPTER 3 

BODY IMAGE: MODELS AND ISSUES 

Body image is the subject of this chapter. Two theoretical 

models of body image are presented, and several significant themes 

from the body image literature are discussed. 

Body.Image 

Neurologists, psychologists, psychiatrists, motor learning 

theorists, philosophers, anthropologists and many others have addressed 

the phenomenon of body image from a variety of viewpoints. Body image, 

body schema, corporeal awareness and body concept are a sample of the 

terms that have been used by various authors to describe this subject. 

British neurologist Macdonald Critchley (1979, p. 93) preferred the 

term "corporeal awareness," which refers to "the idea which an individ

ual possesses as to the physical properties of his own anatomy, and 

which he carries over into the imagery of his self." Other researchers 

have made references to the interactions of the "perceptual pool" with 

the "experiential pool," the psychological experience of the body which 

centers on feelings and attitudes, and the systematic impression one 

has of one's body as key components of the body image. Research had 

been conducted on the perception of the body boundary, and how this 

perception may be reflected in the body image. Other studies have 

considered the phenomena of phantom limbs (Murphy, 1957) and various 



neurological disorders and how they affect the body image, as well as 

which areas of the cerebral hemispheres may be the sites of the forma

tion and maintenance of the body image (Critchley, 1979; Fisher and 

Cleveland, 1958). 

Body image has been used in a variety of contexts. Some 

researchers have emphasized the notion of a mental picture of the body 

formed by one's body experiences as the "body image" (Schilder, 1935). 

Others have stressed the sensory and perceptual components involved in 

developing an awareness of the body which serve to form a body image 

(Head, 1920). A significant number of authors indicate that the body 

image results from both perceptions of the body and emotional feelings 

about it (Fisher and Cleveland, 1958; van der Velde, 1985; Gorman. 

1969). This combination of perception and personality is, according to 

several writers, vulnerable to many external influences and is highly 

plastic. The continual interaction of perception and personality 

establishes the means by which the body image is created and altered, 

allowing the individual to adjust to changes in environmental, social, 

or biological cues. Two distinct views of the concept of body image 

will be presented, chosen as representative of the highly diverse body 

of literature. The following discussion elaborates on the theories of 

Paul Schilder and Christiaan van der Velde. 

Schilder's Model 

Paul Schilder, a Viennese neurologist, viewed the body image 

and its components as inherently plastic, capable of significant inter

nal and external change. Schilder was profoundly interested in the 



work of Henry Head, a British neurologist, who was one of the first 

persons to formulate a theoretical model of the body image. Schilder 

wrote The Image and Appearance of the Human Body (1935), an important 

text that discussed the body image as a gestalt, a holistic entity made 

up of many elements. He perceived the body image as greater that the 

sum of its parts, as a physical, psychological, and social construct 

with potential for continual change. According to Schilder, the way in 

which the individual organizes all the perceptual and conceptual infor

mation to form the body image becomes a primary dimension in his over

all system of standards for interpreting the world. The experience of 

living in and with one's body establishes a frame of reference that is 

used throughout life to organize social and environmental interactions. 

Schilder was particularly concerned with the personality of the indi

vidual and the impressive nature of one's psychic life. He saw a 

constant relationship betv/een impression and action, between sensory 

information and the emotional responses to that information. His over

all view of the body image was influenced by Head's (1920) theories of 

a highly flexible system of integrated memories and sensory informa

tion, but Schilder (1935) expanded his own view to encompass psycho

social experiences that might determine elements of the body image. 

Using Head's (1920) terminology, Schilder (1935) described 

the postural model of the body as a significant component of the body 

image. He viewed the postural model as a supplementary element that 

followed the initial development of the body image and that contrib

uted to the experience of the body as a combination of psychological 

and physical sensations. Recall that according to Schilder's 
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definition, the body image functions as a "picture," a visually con

ceived construct. The postural model is the repository of physical 

events and psychological responses that serves to reinforce or alter 

the visually based body image. The postural model is, he stated, 

continually affected by the body's movements. Schilder (1935, p. 39) 

described the function of the postural model as determining "the 

localization of the limbs in space, the relative position of two 

stimuli, and also the differentiation between a movement of the skin 

and a movement of a limb." The postural model relies on propriocep

tive input from the joints, muscles, and skin to orient the body 

physically in space and to organize the body image psychologically. 

Schilder considered muscle tonus an integral part of the postural 

model. As tonus patterns of contraction and release vary and dif

ferent movements are produced, the body image must undergo change in 

order to accommodate new body positions. The postural model, like 

the body image of which it is a part, is highly plastic and capable of 

absorbing changes in demand. The postural model's ability to respond 

without necessarily alerting the conscious levels of thought is crucial 

to humankind's survival. 

Schilder used the postural model to imply that within the 

range and variety of movements possible in the body, there are estab

lished "normal" positions that the postural model habitually uses and 

returns to throughout changes in the body image. These normal posi

tions depend largely on postural reflexes which Schilder considered 

fundamental for the development of the postural model and for the 

execution of volitional movement. In addition to the postural 



reflexes, Schilder (1935, p. 51) stated that the "plan of the psychol

ogy of the movement" was needed for movement to evolve. This is 

given as "undeveloped psychic knowledge," which reaches full expres

sion in the performance of an action. The sensations provoked by the 

action will then instruct the body image which records changes in 

position and in turn provides new material for developing plans of 

movement. Schilder (1935) combined memory, sensory input, and volition 

as the elements needed to create a movement. These three sources could 

be utilized in a multitude of ways, allowing for a broad range of 

movements and a continually changing response by the body image as it 

accommodates changes in position. Schilder (1935) referred to higher 

cortical functions as the final links that help create the execution of 

a gesture: 

One does not really own the postural model of the body which 
is necessary for the start of any movement. One has to gain 
it by an active process which consists in bringing new parts 
of the reality into the reach of the active mind. The final 
appearance, the gestalt, is therefore the result of an inner 
activity [or plan of movement] and an action (p. 56). 

The personality is another crucial factor in Schilder's view 

of the body image, indicated by his use of "the active mind" in the 

quote above. The postural model may be described as primarily a sen

sory experience based on afferent information, but the postural model 

is also closely linked to the emotions. For Schilder (1935), the 

stances and movements shaped by the postural model (and thus by the 

body image) provoke "emotional attitudes" which are "inseparable from 

the sensory experience. The judgment concerning the body is derived 

from both sources" (p. 226). The emotional response to specific 



sensations such as pain, cold, or warmth are also involved in the 

structure of the body image and how the body image affects movement. 

When we build up a persistent and coherent image of the 
body, we build it up out of our emotional mood, which 
is based upon biological tendencies. . . . The lability 
of the postural model of the body, on the merely percep
tive and imaginative side, corresponds closely to the 
changes of the body image under the influence of emotion 
(Schilder, 1935, p. 190). 

Schilder also considered the social aspects of the body image. 

Like the body itself, the body image exists in contact with other body 

images and is influenced by them. The information we receive about 

other body images (visually, tactilely, auditorially) serves to shape 

our views of other persons and our views of how we want others to 

perceive us. The interactions among persons are many, and each one 

•creates a moment of change, subtle or direct, that the body image 

reacts to or responds with. There is continual adaptation to changes 

in demand, and concomitantly a flexible structure is required. 

Schilder (1935) also commented on the issues of clothing and ornamen

tation of the body. These are methods of transformation, "triumphing 

over the limitations of the body" (p. 204). 

Body image must balance between stability and plasticity. 'To 

this end, Schilder believed that primary positions and primary images 

exist that the individual returns to during the process of changing, 

building and renewing the body image. Schilder (1935) described "two 

principal human tendencies" that evolve in the phases of constructing 

and altering the body image: "One is the tendency to crystallize 

. . . to secure points of rest, definiteness, and an absence of 

change. The other is the tendency to obtain a continual flow, a 



continuous change" (p. 211). Emotions play an important, role in this 

process because they help establish characteristic postures, i.e., 

anger, sorrow, joy. As we experience a particular emotion, the feel

ing is reinforced by a familiar tonus pattern that the postural model 

supplies. These postures allow the body image to reflect back to 

"typical, primary images . . . which are dissolved and then crys

tallized again. The image of the body thus shows characteristic 

features of our whole life" (Schilder, 1935, p. 209). The total 

personality is involved in the body image. 

van der Velde's Model 

Psychiatrist Christiaan van der Velde (1985) disagreed with 

Schilder's (1935) viewpoint of a single body image. As noted earlier, 

van der Velde's view states that each person has many body images that 

variously contribute to the sense of one's body at any moment. He 

presented his discussion on the basis of four premises: 

1. The notion of self as an entity represents a conceptual 

composite of body images. 

2. Body images contribute to the characteristics of the 

personality by providing "mental blueprints for social 

behavior." 

3. Body images we have of other persons serve to form our 

concepts of them and help us understand nonverbal expressions 

of physical and emotional feeling states. 

4. The formation and function of body images are the direct 

result of the role the body plays in human relationships. 



van der Velde defined body images as the mental representa

tions of previously experienced body percepts, both internal and 

external. Internal percepts include nociceptive, thermal, proprio

ceptive, tactile, and visceral sensations. Once perceived and 

recorded by the central nervous system, these sensations cannot be 

reproduced mentally. They can be recalled mnemonically, according 

to van der Velde, as we can recall the sensation which leads to the 

establishment of a highly personal feeling of pain, hunger, or a 

particular emotion such as fear. These percepts do not result in 

body images because they lack the necessary mental component of 

reproducibi1ity. They do, however, contribute physically and 

psychologically to the sense of self. 

External body percepts are those that we discern by vision or 

audition. Watching a body part move, hearing one's voice, or looking 

at a mirror reflection of oneself are examples of external percepts. 

They are mentally reproducible after cessation of their original occur

rence and hence result in body images. A dancer's internal percepts 

include consciously attending to the sensations of moving the body 

through space, as both a solo figure and in relation to other objects 

(people, props). External percepts are supplied by the studio mirrors 

where the dancer can observe as much of the body as is visually possi

ble, or just a specific part. 

Extraneous body images, those we form of other objects or 

persons, are subject to the same process of formation as our own body 

images, van der Velde (1985) especially stressed the relationship or 

mnemonic fusion between extraneous body images and internal and 



external percepts, including emotional states. An example is the 

arousal of memories (feelings or sensations/emotional or physical) 

when the external cause that produced the original experience recurs 

or is duplicated. Particular scents can evoke specific memories of 

people or places, as can particular behaviors, ways of dressing or 

gesturing, tones of voice, etc. This is supported neurally as is 

demonstrated in studies on classical and operant conditioning where 

neural circuits are established during the original coupling of 

external and internal sensations (Kupfermann, 1985b). 

The formation of extraneous body images is particularly impor

tant for the psychological health of an individual throughout his life 

according to van der Velde. The mnemonic fusions the child forms 

between his extraneous body images of his parents and his emotional 

responses to them are intimately connected with how the child evaluate 

his relationship with his parents and consequently with others. The 

physical and emotional feeling states experienced in any relationship 

are recalled by being fused with mentally reproducible extraneous body 

images, van der Velde (1985, p. 530) wrote, . . all memories of 

physical and emotional feeling states that are experienced as the 

result of the appearances of and interactions with others . . . are 

attached to the extraneous body images representing the corresponding 

bodily activities of others." These images affect the interpretation 

of future interactions with others and are also responsible for our 

fundamental concepts of others. The process of constructing extraneou 

body images may be regarded as a cycle: Initial interaction produces 

an extraneous body image of a person. That body image will, in the 
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future, evoke memories of the person and the memories will provide 

information for the concept one has of this person. The concept is 

reflected in the extraneous body image, and each subsequent interaction 

provides additional material for the cycle to repeat itself. 

van der Velde (1985) considered the acquisition of extraneous 

body images essential for the acquisition of language. The process of 

personification begins when a child is able to associate the inner 

states of others with his extraneous body images of them. Nonverbal 

messages are components of extraneous body images and inform the child 

of the personal characteristics of the persons around him. van der 

Velde (p. 531) asserted that sooner or later, the child "will discover 

that actions speak louder than words and are the most reliable indica

tors of others' feelings, intentions, and personal qualities." 

Gestures of kindness or reproach often convey much stronger meanings 

than words alone. These experiences with others become part of the 

child's growing pool of extraneous body images, and are inseparable 

from the psychological features he has witnessed in others and 

subsequently attached to them as individuals. 

According to van der Velde, the body image is functionally 

begun during adolescence with the development of formal thinking. Much 

information has already been conveyed to the individual about himself 

in the form of environmental appraisals, but the adolescent years mark 

the most intense period of concentration on the self. The development 

of secondary sex traits, the "unfolding ability" of abstract thinking 

and the capacity for self-reflection signal a time of heightened self 

awareness physically and psychologically. 
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The consequences of body image development are far reaching. 

First, the developing body images shape the foundations of self-concept 

since, wrote van der Velde (1985, p. 532) images of the physical self 

are "inseparably associated with the reflections of the psychological 

self." Second, the body images one constructs act as determinants of 

one's social behavior, van der Velde emphasized that the body image at 

any given moment is made up of partial self representations, not the 

sum of all images, feelings and memories of the self. Therefore, one 

can choose the body image from moment to moment or situation to situa

tion. The variety of choices available allow one to develop many body 

images of oneself, van der Velde (1985) believed this ability is 

integral to what he terms the dialectics of human interactions: 

As a consequence of the inextricable reciprocity of mutual 
bodily manifestations during each human interaction and the 
inevitable awareness by each participant of being appraised 
as he evaluates the other, no individual can dissociate his 
projections of the effects of his appearances on others 
from his notions of how others interpret him. Nor can he 
interpret the appearances of others without projecting the 
feelings and thoughts that underlie his own presentations 
(p. 533). 

This phenomenon might be termed "body language" and is especi

ally well manipulated by actors and dancers as a way of communicating 

nonverbal information to an audience. This exchange occurs regularly 

in day-to-day living, van der Velde asserted, and is in fact the means 

by which we manage our social interactions. The use of the body to 

convey a message must corroborate with the verbal message in order to 

be believable. According to van der Velde, this use of one's body 

images is practiced throughout one's life. 



van der Velde (1985) pursued the notion of mnemonic fusions 

between percepts of self (internal and external) and various psycho

physical responses when he introduced the concept of behavioral tem

plates. These are described as cortical representations "that are 

formed as the consequence of proprioceptive and other sensory feedbacks 

of motor activities which originate as instinctive or reflexive move

ments" (1985, p. 534). He described the utilization of these templates 

as the method by which certain behaviors are chosen. The sensation of 

hunger is answered by feeding oneself, establishing a neural connection 

that satisfies a physical need. This relationship of an internal per

cept and a response to it creates a behavioral template which is used 

throughout one's life, reproducing the behavioral response that has 

been fused with a percept. In man, unlike other animals, this process 

of forming templates includes verbal communications, self reflections, 

and environmental appraisals. When a certain behavior is appraised, 

the appraisal is linked to the behavioral template responsible. Such 

fusions are what van der Velde (1985, p. 534) described as the basis 

for "a pyschoneurophysiological rationale for man's body-mind and mind-

body interactions." By virtue of this rationale, body images are able 

to find expression as behaviors, based on the fusion of the image and a 

behavioral template. Further, the responses to emotional or physical 

feeling states which are invisible to the self are supported by the 

rationale's network of elements. We are able to express ourselves 

accurately without having to monitor our expressions in a mirror 

because a link between an internal percept and an external expression 

has been formed and maintained. 
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Behavioral templates are activated by emotions, volition, or 

physical drive states, and in turn allow for bodily movement to occur, 

van der Velde (1985, p. 535) wrote: "Whichever initiates the activity 

of a behavioral template, it simultaneously incites . . . the awareness 

of the environmental appraisal attached to the body image that repre

sents the bodily movement." 

Behavioral templates and body images often meet in conflict, 

with the result that one inhibits the expression of the other. When 

an appraisal of a body image is given, it may create tension between 

a desired or appropriate behavior and the actual behavioral template 

fused with that body image. In this way, a body image may inhibit a 

behavioral template, van der Velde pointed out that strong neural 

states, such as those evident in drives and impulses, will seek substi

tute expression if their primary behavioral templates are inhibited. 

Because of the vast repertory of behavioral templates available, sub

stitution is easily achieved as long as the substitute is positively 

appraised. Substitution is frequently witnessed in parent-child rela

tionships, which are particularly influential in determining appropri

ate or inappropriate behaviors. The child learns to repress certain 

behaviors because they produce negative appraisals. Consequently, 

concomitant body images are disavowed. These repressions encourage the 

formation of substitute behaviors as the child seeks to avoid conflicts 

in his interactions with his parents, van der Velde (1985, p. 535) 

asserted that these substitutions serve as "symbolic physical rein

forcements of psychological defenses." 
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van der Velde concluded his discussion by stating that the 

development of the superego relies in part on the formation of body 

images, both positive and negative. Human interactions and bodily 

appearances have significant effects on the personality and constitute 

the "primary parameters" by which a person judges and is judge the 

environment as he grows, van der Velde (1985, p. 535) concluded that 

"body images are the carriers of one's social inheritance, they are the 

seats of one's intrapsychic and interpersonal conflicts; they determine 

the individual uniqueness of human behaviors and the development of 

personality traits." 

ReYJew of the Literature 

Three general themes have developed in reviewing the litera

ture on body image. First, the ability to differentiate between the 

self and the environment has generated wide interest. This includes 

the psychological knowledge of the structure of the body. Second, the 

involvement of the personality with perception of the body influences 

the body images that develop from those perceptions. Third, the impact 

of environmental and social appraisals on the development and mainte

nance of body images is considered. Finally, a brief consideration of 

modern dance's influence on body image is made. 

Differentiation of Self 
and Environment 

Henry Head (1920) viewed the perception of self as separate 

from the environment as a strictly perceptual process with no physical 

involvement. Schilder (1935) regarded the process as inherently 



psychological because he considered perception a highly subjective 

event. He (1935, p. 15) stated: "There is always a personality that 

experiences the perception. The perception is always our own mode of 

perceiving." 

Similar to Schilder's view, the sensory tonic theory devised 

by Werner and Wapner (1952) seeks to explain perception of self as 

different from nonself objects by incorporating perceptive, cognitive 

and conative elements. This "organismic" state of the body differen

tiates between itself and its environment by utilizing both its sensory 

organs and its psychological components which respond in some manner to 

an object or to an environment as a whole. The effect the object/ 

environment has on the body is reflected in the body's sensory tonic 

state, which is comprised of sensory inputs from the environment and 

from the body itself. Werner and Wapner discussed perception as a 

reciprocal relation between the body as a psychophysical entity and 

the environment as a psychophysical entity. Both depend upon the other 

for perceptual realization because they provide the standard of refer

ence for each other. Werner and Wapner also asserted that the process 

of articulating between self and environment occurs with maturation. 

The normal adult has a sense of himself as separate from the world 

around him whereas the infant does not yet perceive the boundaries of 

his body as distinct from the environment he is in. Wapner and Werner 

(1965, p. 23) stated: 

Any change in the relation between object and environment 
whether induced by variation of the spatial context, by intro
ducing instrumental relations of the body to outside objects, 
or by attitudinal changes of self-object separation versus 



self-object fusion—bears significantly on the way in which 
the body and its parts are experienced. 

In studies on the ability to distinguish environmental cues 

from bodily sensations, Witkin et al. (1962) posited that an articu

lated concept of the body develops from a clear differentiation between 

self and environment. Witkin and his associates tested subjects on 

their ability to differentiate between their internal body experience 

of vertical and misleading cues from the environment such as a tilted 

frame. These researchers demonstrated that the successfully differen

tiated subjects were also able to distinguish objects external to them

selves from an "organized context" (Fisher, 1986, p. 53). In develop

mental terms, Witkin et al. (1962) concluded that an adolescent's 

ability to utilize a clearly distinct body concept is "significantly 

predictive of the degree of differentiation displayed in later years" 

(Fisher, 1986, p. 53). Similarly, it was shown that child-parent 

relationships strongly influence the process of developing a sense of 

body differentiation. A positively correlated trend was seen between 

the child's strength of differentiation and the mother's. Witkin 

(1965) described the nature of body concept as linked to the mode of 

experiencing self and field. "Self" refers to "the systematized aware

ness a person has of activities and qualities he experiences as his 

own" (p. 39), which are perceived as separate from those activities 

and qualities of other people or objects in the field. Witkin also 

drew a comparison between self articulation and field articulation: 

". . . people whose performance in various tests is suggestive of a 

relatively articulated body concept are likely to experience a field 



as relatively articulated whether the field is an immediately present 

stimulus configuration or is represented more symbolically" (1965, pp. 

38-39). 

Franklin Shontz (1969) conducted a series of studies on body 

size estimation and reached the conclusion that persons perceive the 

size of their bodies in a manner different than that utilized to per

ceive sizes of other objects (nonbody). Additionally, persons tend to 

accept as "true" a wide range of bodily dimensions. He postulated that 

because the body contour is capable of changing (by inhaling and pull

ing in the stomach, by elevating the rib cage, etc.), persons are more 

likely to construct seemingly contrary accounts of their body size. 

They have, according to Shontz, been required to adjust their estima

tions of their bodies as they mature and grow, and therefore have grown 

accustomed to changing their perceptions along with their changing phy

siques. This differs from perceptions of the unchanging objects in our 

environment. These, stated Shontz (1969, p. 144) "are experienced as 

stable and constant in size." Shontz noted that due to the vast array 

of visual inputs that are available (i.e., every reflective surface 

-provides feedback about the body), and because we continually amass 

bodily perceptions by being active, the perception we have of our 

individual body size may be very subjective and inaccurate. 

Fisher and Cleveland (1958) have contributed significant 

research to the body image and self differentiation literature. They 

specifically explored the phenomena of body boundary sensations and 

developed a measurement tool called the Barrier Scale. This scale 

rates the responses to inkblots in terms of how the peripheries of the 



inkblots are described. The more confining, structured, or protective 

the inkblot description, the higher the Barrier score. Fisher and 

Cleveland (1958) based their rationale on accumulated evidence that 

showed "that the way people depict the boundaries of their inkblot 

responses mirrors how they feel about their own body boundaries. The 

more they view their boundaries as firm and well articulated, the more 

likely they are to visualize inkblot configurations as definitively 

bounded" (Fisher, 1986, p. 330). 

Another researcher, Palmer (1970, cited by Fisher, 1986) com

pared body boundary sensitivity to the awareness of nonbody surfaces 

and boundaries, demonstrating that the use of photographs of specific 

surfaces elicited responses that were strongly reflective of the state 

of the subject's skin which had been treated with astringent. Palmer 

offered that the results of his study indicated that "'by articulating 

an individual's experience of the surface of his body one can differen

tially sensitize him to the surface qualities of external nonbody 

objects'" (Fisher, 1986, p. 345). 

Fisher and Cleveland (1958) developed an additional measurement 

tool called the Penetration Scale to rate responses that indicated weak 

or insubstantial boundaries. In reviewing results of Barrier and Pene

tration scores, the researchers found that while the Barrier scores are 

usually distributed evenly, Penetration scores are most vulnerable to 

serious skewing. High Penetration scores are typically seen in sub

jects who are keenly (almost abnormally) concerned with their internal 

body sensations. 



The psychological knowledge of the structure of the body is 

closely related to the ability to perceptually differentiate self from 

nonself. Primarily, this knowledge provides an awareness of the body's 

spatial configuration. Several authors have noted that awarenes under

lies an individual's ability to organize external space in the environ

ment (Schilder, 1935; Fisher, 1986). Distinction of left and right is 

learned in one's own body, and then is applied to objects in the envi

ronment. The personal experience of the body's spatial requirements 

also contributes to the sense of body size one has. As was noted ear

lier, many body size estimations are inaccurate and easily influenced 

by certain kinds of feedback (Shontz, 1969). Fisher (1986) postulated 

that the sense of body boundary as measured by the Penetration and 

Barrier scales is related to the experience of one's own physical 

spatiality (p. 407). The sense of one's body size is also influenced 

by social and environmental cues. The physical self is a highly regu

lated commodity, with a large number of requirements to fulfill. How 

t-hose influences affect an individual's body images will likely affect 

the attitude the individual develops about the appropriate size the 

body should have. 

Physical injuries challenge the psychological knowledge of the 

body's structure, as they may significantly alter an individual's per

ception of the body or one of its parts. An injured body part typi

cally assumes a position of heightened importance, commanding unusual 

attention until it has healed. Fisher (1986, p. 263) wrote: "When the 

body is severely breached, pain and other negative sensations are 

aroused that alter the usual 'feel' of the body milieu. The body 



suddenly feels different and takes on a new relationship to self" 

(1986, p. 263). Surgery, aging, pregnancy, phantom limb sensations, 

menstruation and other physical states affect how individuals consider 

their physical selves and also their psychological comprehensions of 

their bodies. 

A related area concerns subjective ratings of body regions. 

Self ratings typically reveal dissatisfaction with various body parts. 

These are susceptible to gender differences. In one study, women and 

men generally rated facial features (teeth, skin) as physical attri

butes that contribute significantly to their body images (Lerner and 

Karabenick, 1974). Women tend to rate their hips (or lower bodies) as 

areas of particular concern, while men rate their chests (or upper 

bodies) in a similar manner. 

Several theorists and researchers have emphasized the role of 

kinesthesis in the development of a body concept (DeOreo and Williams, 

1930; Critchley, 1950). Critchley named visual, tactile and proprio

ceptive stimuli as contributing factors under normal conditions (ab

sence of disease or dysfunction). He (1950, p. 336) elaborated on the 

notion of kinesthetic feedback: "There is a compelling propensity for 

most individuals to seek some sort of kinesthetic satisfaction from 

frequent and unnecessary bodily movements, all of which bring about a 

measure of flexibility in the conformation of the body-image." 

In their classic text on body image and personality, Fisher 

and Cleveland (1958, p. 40) described the Wurzberg group of researchers 

and their concept of "determining tendency." Concerned with how judg

ment functions, these researchers posited that certain attitudes or 



expectations could color the judgment process, and further, that the 

kinesthetic perceptions of the body may be linked to some of these 

attitudes. Titchener (1909, 1914, 1915, cited in Allport, 1955) also 

considered kinesthesis an important factor in overall perception. 

Allport (p. 78) wrote that according to Titchener, kinesthesis is the 

"one special type of sensation that is paramount as a contextual, 

mean-providing process." 

Fisher (1986) noted that in considering the variety of ways of 

perceiving the body, "one has to conclude that the act of focusing on 

one's body initiates processes that differ from those typical of the 

perception of nonself objects" (p. 322). Studies have demonstrated the 

likelihood of misjudging the size of one's body or body parts, of being 

highly inaccurate in judging internal percepts such as heart rate and 

of how mercurial these inaccuracies may be. Typically, the self report 

of body phenomena grows more accurate when feedback and training are 

applied. Most researchers (Fisher, 1986; Mandell and Auerbach, 1975; 

Shontz, 1969) have found that subjective measurements of nonself 

objects are much less susceptible to error. Fisher (1986, p. 323) 

asserted that a possible explanation may be that a "more intense ego-

involved reaction is triggered when the stimulus involves one's own 

body territory." This brings together tv/o important facets of the body 

image: perception and personality. 

Personality and Perception 

A measurement tool devised by Secord and Jourard (1953), the 

Body Cathexis-Self Cathexis Scale, uses a questionnaire-style format 



and asks subjects to rate the strength of their feelings about various 

body features on a scale of one to five. The researchers developed 

the tool based on the hypothesis that body satisfaction is integrally 

related to self-concept and plays a role in determining certain aspects 

of the personality. They also hypothesized that negative body atti

tudes are likely to be connected to feelings of anxiety about the body 

and/or anxiety about the self. One significant result was that the 

body- and self-cathexis scores were very similar for the same individ

ual. This supported the original hypothesis the "valuation of the body 

and the self tend to be commensurate" (Secord and Jourard, 1953, p. 

346). 

Fisher (1986) succinctly noted that the mere act of looking in 

the mirror alters the amount of body awareness and repercusses on many 

other behavioral levels. He stated: "... one's body is psychologi

cally closer to self than any thing else; and, thus the body is a prime 

target on to which one projects intense feelings (p. 39). Schilder 

(1935, p. 218) recognized this issue when he wrote: "A body is always 

the body of a personality, and the personality has emotions, feelings, 

tendencies, motives, and thoughts." As a component of the personal

ity, the ego is involved in forming, maintaining, and breaking down 

body images. The ego affects every perception that requires a 

consciously attended response. 

One of the more complex and well-known approaches to this area 

originates with Freud's (1927) physiological orientation to psychosex-

ual development. His statement, "the ego is first and foremost a body 

ego" (p. 31) establishes the basis for explaining the development of 



7 0  

the ego as an organized structure "'derived from bodily sensations'" 

(Freud, 1927, cited in Fisher and Cleveland, 1958, p. 42). The body 

image, in Freud's view, was "another means of describing how the ini

tially undifferentiated organism develops an organizational structure" 

(Freud, 1927, cited in Fisher and Cleveland, 1958, p. 42). 

Adler (1954, 1969, cited in Wells, 1983) approached the devel

opment of the personality with several specific references to the per

ception of the body, especially his discussions of inferiority feelings 

and their role in motivating behavior. Adler theorized that the ina

bility to resolve inferiority feelings leads to the development of 

inferiority complexes. The body and its functions can become the 

of source of an inferiority complex when there is actual organ defici

ency or a perceived dysfunction. Complexes are maladjustments, and 

inferiority complexes about the body encourage maladaptive or neurotic 

behaviors. Wells (1983, p. 41) noted: "Body-related feelings of 

inferiority may be unusually deep-seated in some people—whether or 

not they are due to objectively-based inferiorities—and in any case 

are likely to re-emerge in all of us as our health, appearance and 

vigour decline." The relative importance that the developing body 

gives to feelings of mastery over one's environment may indicate that 

if an individual does have feelings of body inferiority, the body image 

will reflect such feelings and the personality will incorporate them as 

a self-concept forms. As has been noted in Shontz's (1969) studies of 

body size estimation, many individuals have distorted views of their 

bodies, and any physical condition that exacerbates those views will be 

fuel for misconceived body images. According to many theorists, the 



development of the body parallels that of the personality, lending 

support to the assumption that both components affect each other and 

interact on many levels. 

The Barrier response devised by Fisher and Cleveland (1958) 

where the individual perceives the body boundary in defensive, pro

tective terms is also considered by Reich (1949, cited in Fisher and 

Cleveland, 1958) as an element of his body-armoring theory. Reich 

viewed the individual's personality conflicts as expressed by muscle 

tonus patterns which affected both the individual's experience of him

self and his interactions with others. Body armoring results from the 

individual's attempt to resolve certain conflicts by "trying to model 

his body after something with hard rigid surfaces" (Fisher and Cleve

land, 1958, p. 49). The more rigid the armoring, Reich believed, the 

higher the degree of disturbed behavior. 

De Oreo and Williams (1980, p. 183) described the interaction 

of body perceptions and personality when they define the body image as 

being "associated with the feelings and/or opinions which the child 

develops about the body—particularly with respect to its structural 

and functional characteristics." Based on biological and environmental 

feedback systems, the child constructs a representation of his body in 

his mind. His developing and changing physique provides stimulus for 

the mental notion of his body, and continual interaction with the 

environment modifies that image. De Oreo and Williams (1980, p. 183) 

presented a developmental viewpoint: 

As body awareness develops in the young child, feelings 
and opinions about "self" as a physical reality grow based 
primarily on what the child knows of his/her own physical 
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capacities and/or bodily characteristics. These opinions 
are the beginnings of the infinitely more complex self 
perception process which ultimately forms the basic nucleus 
of personality development. 

Environmental and Social Appraisals 

Environmental and social appraisals have a profound effect on 

how we perceive our bodies and how we maintain our body images, van 

der Velde posited (1985) that the extraneous body images we develop of 

other persons serve to influence how we construct our own body images 

and how we wish others to perceive us. 

There are appropriate and inappropriate body images that are 

reinforced by social interactions and cultural norms. Specific 

clothing or adornment may be inappropriate to wear in public, and the 

appraisals one receives from other persons indicate the degree to which 

a particular fashion oversteps the limits of social and/or cultural 

propriety. The appraisals can be received as signals of acceptance or 

nonacceptance. Fisher (1986, p. 322) noted that this process begins 

early in life: 

. . . children learn quite early what is desirable with ref
erence to body appearance. They learn that obesity is bad 
or that certain types of facial features are unattractive. 
They develop body standards against which they compare their 
own bodies and in doing so make implicit decisions about 
their acceptability, their likelihood of establishing ties 
with other persons varying in attractiveness. They learn, 
in body terms, that deviance beyond a certain extreme is 
unacceptable. They carry with them body-phrased images that 
keep telling them where they stand in a number of social 
hierarchies. 

Sex roles play a significant part in the development of body 

images based on social appraisals. There are socially-encouraged body 

images for young girls and others for young boys, and these are 



re-enforced throughout childhood. As children mature, concomitant 

body images that are environmentally and socially acceptable follow 

their physiological development. Much research about the influence of 

gender on body perception has been conducted, with results that 

indicate consistent differences in a broad range of tests (Fast and 

Fisher, 1971; Shaffer, 1964; Witkin et al., 1962). Body size estima

tions typically show men to be more accurate, whereas women consis

tently score higher on the Barrier scale. The development of spatial 

skills (differentiating right from left) occurs more rapidly in girls, 

and boys tend to have a greater technical understanding of the body 

before they reach puberty. 

Fisher (1986, p. 137) observed that the "need to use clothing 

to make one's body conform to cultural stereotypes" is prevalent and 

is representative of "powerful forces in every culture that aim to 

bring the individual's body under control." A revolt against cultur

ally decreed norms of physical appearance and behavior is seen as a way 

of declaring one's individuality and is an immediately obvious way of 

distinguishing one's personality and attitudes from others. A great 

deal of information is available through visual encounters. An indi

vidual is assessed of his/her clothing, postural set, and mannerisms 

before any verbal exchange occurs. The extraneous body images we form 

of other persons are strongly determined by the kind of information we 

initially receive from them visually. The notion of "lasting first 

impressions" is indicated as a result of such interactions. 

Related to the issue of body size perception are the social 

messages we receive about the role of our body dimensions. As Fisher 



(1986, p. 641) remarked, "people struggle with the problem of how to 

maintain a sense that their own body is of focal importance and yet 

not permit it to intrude too radically or disruptively into the per

ceptual field." The body's role in a social environment is full of 

contradictions and is delegated very specific functions. To possess a 

well-differentiated body is endorsed, because the totality of one's 

individuality rests in a large part on the physical self. To care for 

and exercise the body is also socially endorsed, carrying the implica

tion that a fit body is better equipped to function well and is aes

thetically more pleasing than an unkempt physique. There are also 

strong cultural signals about conforming to social or environmental 

standards of physical behavior. The body as a physical reality taking 

up space is the single common denominator among all people. The body's 

power to convey meaning is remarkable, and the body is a means of com

munication that is utilized constantly and continually. The role of 

posture described earlier, and the. cultivation of our own body images 

that van der Velde discussed are among the many physical methods of 

conveying information that we possess. The body "should not" take up 

an unusually large amount of space; moreover, the body should be 

clothed in a "suitable," nonthreatening manner. Using one's body 

successfully in social settings requires an awareness of appropriate 

behavior—not blocking access to the door, assuming an accommodating 

posture in a crowded area, behaving in ways suitable for one's gender. 

Judgment is of pivotal importance in these situations, and a rebellion 

against prevailing codes of behavior creates a tension that immediately 

translates the physical action of the body into a psychologically more 



significant event. Testing or questioning judgments becomes the focal 

point, not the extraordinary body image. 

Modern Dance and Body Image 

Several studies have been conducted that specifically consider 

the effect of modern dance on body image. Foremost has been the work 

of Susan Puretz, who released studies in 1978 and 1932. In the initial 

study, Puretz measured the body images of students enrolled in a col

lege modern dance course and those of students enrolled in a human 

sexuality course. As measurement tools, the study used the Barrier 

scale, the Body Cathexis scale, and Nelson and Allen's Movement Satis

faction Scale. The premise of the study was to discover whether or not 

involvement in these courses would positively change the body image. 

The results indicated that no significant changes between pre- and 

post-test scores occurred. Puretz (1978, p. 223) noted that these 

results were unexpected, and observed that "lack of significance 

between any of the treatment conditions may at a minimum, indicate 

that to affect change in body image requires more than one semester's 

acquaintance with either a course in modern dance or human sexuality." 

In 1982, Puretz repeated the study with slight variations. 

Both experimental groups consisted of dance students, although the 

groups were studying different dance styles (modern, ballet, folk 

dance in group 1; modern, ballet, physical conditioning in group 2). 

Only one measurement tool was used, the Body Cathexis Scale, which was 

administered during the first week of the semester and again during 

the last week. The results of the second study supported those of the 



first and indicated that, contrary to much dance education literature, 

body images were not enhanced as a result of participating in a dance 

course. In fact, the second study demonstrated negative test scores on 

the Body Cathexis Scale. Only those students in the physical condi

tioning course showed positive changes in their body image scores. 

Puretz posited that the negative test score may be a function of the 

external standards that dancers must meet in order to progress. She 

(1982, p. 184) noted that "more improvement in technique might mean 

more awareness with one's faults and an increased concern with 

technical proficiency." 

Puretz's studies point to a very significant phenomenon in 

dance training: The process of learning to dance may not have a bene

ficial effect on the student's body images and/or self images. This 

conflicts with long-held premises that dance experience facilitates 

improvements in the quality of one's life. Lockart and Pease (1966, p. 

vii) wrote that studying and performing dance lead to "a life more 

enriched, a life which has experienced the 'beauty of feeling' and the 

concentration and discipline of movement used as an artistic medium." 

On a similar note, Penrod and Plastino (1980, pp. 1-2) stated that 

studying modern dance "can contribute to the enrichment of your life. 

It can help keep your body trim, give grace and poise to all your move

ments, and contribute to your general sense of well-being through the 

pleasure of a well-toned body." 

These statements may well be true, yet exposure to dance 

training affects each student in highly subjective ways, and it is 

evident that the experiences are not necessarily enriching. Dancers, 



particularly in ballet, must train at length to achieve an aesthetic 

of movement based principally on the ability to reproduce specific 

configurations with their bodies. Writing of the experiences, dancers 

have spoken of their inabilities to create the shapes or lines being 

asked of them and the profound disappointment they feel with their 

"inadequate" bodies as a result (Kirkland, 1986; Brady, 1982). It 

seems the dancer's body images must absorb a good deal of input, some 

of which may be strongly negative. The body is the dancer's medium as 

an expressive artist, and its limitations as a physical mechanism may 

be glaringly obvious to the dancer who, due to the feedback she 

receives, feels trapped in a deficient body. This is clearly in con

flict with the majority of social appraisals the dancer may receive 

about the litheness, strength, and flexibility of her body. 

Dance education may provide meaningful experiences for stu

dents. Concomitantly, however, it may adversely affect the sense of 

confidence students have about their bodies because of the high pre

mium dance training often places on the physical'realization of 

specific forms. Hopefully, a dancer experiences joy in the act of 

moving that supersedes the frustrations of training. To have dis

tinctly negative experiences as a dancer will not conceivably create 

an artistically fruitful atmosphere. 
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CHAPTER 4 

THE DANCER'S USE OF POSTURAL SET 
AND BODY IMAGES 

The ways in which a dancer's body images and postural set 

interact are considered here; and particularly how these interactions 

facilitate or impede the dancer's ability to realize and perform move

ment qualities. For the purposes of continuity, the pronoun "she" is 

used when appropriate in the text. The reader may assume, however, 

that the discussion refers to both males and females. The choice to 

use one pronoun over the other is strictly to avoid confusion and does 

not intend to imply that body images or postural set are always gender-

specific experiences. 

Postural Set and Dance Training 

As a neurophysiological event, the dancer's postural set is 

subject to the influences of a special environment. Dance training 

imposes many demands and some constraints on the physical body. Spe

cific motor behaviors are endorsed and specific motor problems confront 

the student regularly. Ballet, modern, jazz, and other dance styles 

may have significant aesthetic differences from each other; but to be 

technically proficient at any one a commitment of time, energy, and 

self-discipline is required of the individual dancer. 

Any dance technique requires the dancer's full attention to 

kinesthetic and visual details. The stylized positions of the body 
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must be learned from visual input first, as the student observes the 

instructor and aims to reproduce in her own body those configurations 

of the instructor's body. The dancer also learns the movement or posi

tion kinesthetically. Each body part's relationship to other parts and 

the relationship of the body to gravity and to the environment are 

absorbed via the receptors of kinesthesis and the vestibular system. 

Additionally, visual input plays a significant role in confirming the 

movements or indicating mistakes. This information is processed again 

and again in the technique class, creating in the dancer a motor memory 

to maintain and refine. Dance training can be described as a continual 

process of absorbing specific motor experiences and refining them. 

This process may produce a heightened kinesthetic ability in the 

advanced dancer, and on a neurophysiological basis the dancer is 

equipped with a superior physical mechanism. It should be'noted that 

measures of heightened kinesthesis i;i trained athletes have been 

attempted and have proven very difficult to ascertain and assess. 

The subtleties of classical adagio, the dexterity of allegro 

work, and the ability to cover large spaces with a single movement 

phrase rely on the motor learning successes that the dancer hopes to 

create out of hours of practice. It is offered here that the degree 

of success involves a stable and efficient postural set that contrib

utes to the motor learning process that is dance training. 

The alignment of the major skeletal structures (head, thorax, 

pelvis) and the functional integrity of the soft tissue structures 

are crucial to the creation and maintenance of postural set and of 

movement. To support these, the nervous system must function 



completely, be receptive to stimuli, and able to produce motor 

responses. In addition, the nervous system may organize input and 

output into motor patterns, or synergies, as Nashner proposed. 

Described earlier, discrete anatomical structures interact to create 

postural set. Less tangible but equally significant are the behavioral 

choices that contribute to this process. These choices are based on 

the dancer's decision to stand in a particular manner which may be 

influenced by specific social and environmental events that, subcon

sciously or consciously, impact on the dancer's sensibilities. The 

dancer is encouraged throughout the course of training to eschew 

particular postures because they are aesthetically contrary to the 

dance style being studied, or they are perceived as deleterious to the 

training process. Dancers are encouraged to "stand tall" and are told 

not to slump in chairs or slouch at the barre. The physical demands of 

technique encourage such directives because of the specific bipedal 

postures that are incorporated into dance training, such as ballet's 

rotated first position or modern dance's parallel position. Dancers 

may transfer the motor learning that occurs in the studio to their 

daily life, carrying their torsoes with a heightened awareness of line 

and form, or standing with their feet in positions similar to those 

practiced during dance class. 

A dancer's postural set may be affected by the physical 

requirements of dance training. It has been remarked that one can 

"spot dancers walking down the street" (Vincent, 1979, p. 1). A 

group of ballerinas standing together may display the effects of then-

training as they stand with their legs laterally rotated as they are 



during ballet class. It has been observed that dancers perform many 

tasks with obvious traces of their physical conditioning—they reach 

down to turn off the vacuum cleaner with a leg in arabesque; they tie 

their shoes by a passe developpe of the leg, bringing their shoes with

in reach. These actions are often indicative of the strong influence 

dance training may have on postural set and the ways in which postural 

set contributes to the execution of gestures arid movements. The degree 

to which that influence is consciously recognized is open to question. 

As training progresses, the effects on the soft tissue struc-

ures are incorporated into one's postural set gradually, and hence are 

not likely to be attended to consciously. One's postural set is more 

clearly observed by others than by oneself because the set is a 'norm" 

for the individual, and is also a component of the e-xtraneous body 

images others construct of us. An example of the effect that dance 

training may have on postural set occurs when a new acquaintance 

identifies someone as a dancer based on the way she stands or holds her 

body. 

Considered from another perspective, the dancer regards the 

physical state of her body as a result of dance training, and forms 

body images of herself based on the changes her physique may have 

undergone. The body images we formulate, maintain, and eventually 

discard are involved with the physical activities we pursue. Dance is 

richly kinesthetic, and it influences both the kinesthetic memories of 

the body and the way the body is perceived by the self and by others. 

Critchley (1950, p. 336), referring to dance's effect on body image, 

noted that dance provides a proprioceptive means of enhancing body 



images and also brings to them a "measure of flexibility" which is not 

found in less athletic experiences. 

Use of Mirrors 

Dancers spend a great deal of time working in the dance stu

dio. Their kinesthetic sense could be highly developed due to the 

time spent learning how to move their bodies. In addition to the 

physiological sensations, the images of their bodies, which are pro

vided by the mirror, are a constant accompaniment to the physical, 

proprioceptive experience. Therefore, when the student executes a 

turn, for example, with a sensation of ease and finesse, two events 

occur to strengthen the motor experience that just took place. She 

remembers what the turn felt like in her body, and perhaps what it 

looked like in the mirror. 

The use of a mirror is customary in many dance studios. It is 

used primarily as a teaching aide, providing important visual feedback 

to students as they strive to produce the correct shape and line of the 

movement. Mirrors create many of the most profound images we have of 

our selves and of our bodies. Fisher (1986, p. 12) noted that mirror 

feedback may lead to a decrease in self esteem and that when mirrors 

are used, "people perceive their own emotional states with special 

vividness." Gelsey Kirkland (1986, p. 73), an American ballerina, 

elaborates on that idea: "... the hours of practice are minor com

pared to the emotional terror that can sometimes haunt a ballerina 

when she studies her reflection in the mirror." Susan Puretz referred 

to this issue in her studies of the effect of modern dance training on 



body image, noted in Chapter 3. The external standard of achievement 

in dance technique is stressed from the outset of training. The mirror 

becomes a major arbiter in that process, and is bestowed with no small 

amount of power because "it never lies." What each dancer confronts in 

the mirror can be a confirmation of either secure body images or 

depressingly inadequate ones. 

Dancers who work in mirrorless studios confront a different 

situation. They rely on the visual input of watching their own body 

parts move (external percept) and integrating that with the kines

thetic experience of the movement (internal percept). It may be that 

this process encourages the development of body images that are less 

likely to be disrupted by mirror reflections. The kinesthetic experi

ence may be neurally strong enough to resist any discrepancy produced 

by visual feedback from a mirror (i.e., what one feels like moving 

versus what one looks like moving). Vision relies on the existence of 

three dimensions to provide an orientation in space. Vision is sen-

sorily limited because stimuli from sources that are beyond the scope 

of the visual field cannot be received. What is within the visual 

range is what is seen, and therefore the visual experience of the body 

is incomplete, as van der Velde pointed out. Kinesthesis has a broader 

sensory parameter, and does not rely on visual exteroception to 

function. One could argue that because kinesthesis is based on a more 

extensive sensory palette, it is not as susceptible to disruption as 

visual experiences of the body are. There is a greater number of 

"sensory confirmations" involved with kinesthesis. A counterargument 

emerges when one considers the inherent mutability of kinesthetic input 



and the sensory "strength" of visual information. Although visual 

input is limited to what is within the visual field, it appears that 

as visual cues are received kinesthetic cues are ignored. Klein and 

Posner (1974) have offered the view that at highly conscious levels of 

skill acquisition and execution, such as dance, visually based inputs 

dominate kinesthetic inputs, although the reverse is not true. They 

(1974, p. 401) noted that the "mere presence of a visual pattern dis

rupts the acquisition of a kinesthetic pattern, while the presence of a 

kinesthetic pattern does not affect the acquisition of a visual pattern 

unless the subject is forced to attend the kinesthetic information.' 

This experience may take place in the dance studio when, uncertain 

about the degree to which kinesthetic learning is "right" or accurate, 

a dancer studies the movement in the mirror to get visual confirmation. 

Although dancers train to enhance their kinesthetic sensitivities, what 

is seen in the mirror is often regarded as the ultimate authority on 

the "right" way to perform a given movement. 

The use of mirrors in dance training raises several questions 

which deserve mention. What is the benefit of having dance classes 

take place in front of the mirrors that frequently line the studio 

walls? One answer might be that they help the dancer achieve the line 

and form of the movement by visually confirming or denying the kines

thetic sensations the dancer experiences. It would seem counterpro

ductive to rely predominantly on visual information since there are no 

mirrors on the stage, which is presumably where the dancer will test 

the effects of her training. 



Why do dancers need the visual confirmation if their training 

is aimed in part at heightening and refining their kinesthetic abili

ties. If visual confirmation is important to the movement aesthetic, 

might there be ways of achieving the "right shape" through predomi

nantly kinesthetic learning? Visual and kinesthetic inputs are not 

mutually exclusive, and in fact nearly always function together to 

provide accurate information to the central nervous system. It is more 

prevalent however, for a dancer to rely on the former rather than the 

latter as a learning tool, which is an issue movement educators are 

encouraged to be aware of. 

Social and Environmental Appraisals 

The social and cultural appraisals that the dancer receives 

are generally positive. Agility and grace have long been physical 

qualities associated with dancers, and their bodies are often con

sidered "ideal" combinations of strength and flexibility. The body 

images conveyed by the athletic physiques of dancers are often envied 

and sought after. Dancers may receive verbal confirmations that reveal 

some of the prevailing appraisals: "You must be a dancer, you move so 

gracefully/have such wonderful posture." Various body segments may 

attract greater attention for the dancer, such as the length of the 

neck and the shape of the legs. 

Dancers' bodies are watched closely as examples of human motor 

performance at its peak, much as skilled athletes are observed for 

their motor prowess. We are a culture enchanted by athletic abili

ties, which are strongly encouraged, compared, and analyzed. Dancers 



are athletes, although their environment differs significantly from 

the competitive arena of traditional athletics. Physical feats of 

dance technique have always elicited admiration and approval from the 

audience, and as a consequence, the dancer's body is often perceived 

as an elite machine capable of extraordinary motor performance. 

It is possible that the dancer is regarded in a somewhat 

mystical and glamorous fashion. Nijinsky was certainly considered 

exotic, and Isadora Duncan's hedonistic view of life may have appealed 

to some as a glamorous lack of inhibition. Martha Graham's intensity 

as a choreographer and performer can be seen as indicative of her 

personality, making her a highly unique and fascinating figure in the 

dance world. The label "artist" carries a variety of connotations, 

one of which seems to be that the artist's job is to express those 

feelings that are beyond the reach of ordinary verbal expression. 

Emotions on the stage are perceived as larger than life, and the 

dancer conveys emotions using her physical abilities as expressive 

tools. The uniqueness of that job contributes to the dancer's mystique 

because she is thought to possess special skills as an expressive 

source, skills that are both physical and psychological. There is an 

intangible aspect about the dancer's ability to convey meaning through 

movement, an indication of shades of a personality that are hard to 

quantify or label. Consequently, the dancer as artist may be perceived 

as having greater access to personal expressive stores than the 

nondancer. 



'Qua1i ty of Movement 

As expressive artists, dancers rely on their own motional and 

emotional experiences to bring understanding to the choreographies 

that they perform. These subjective experiences allow them to estab

lish a frame of reference for the feelings that support the dance. 

Margaret H'Doubler (1940, p. xxv) wrote: 

In dance, the dancer reflects through bodily tensions and 
disciplined movements the emotion and meaning he wishes to 
communicate, but without involving himself as a person. 
And again, movement becomes dance when the feelings aroused 
by movement are the reason for moving. Movement is thus 
the source of meaning as well as the medium for expressing 
and communicating its own meaning. 

The range of feelings possible is difficult to assess. Of importance 

for the dancer is that there are unlimited numbers of feelings to 

motivate unlimited movements. Therefore, the dancer is allowed to 

utilize an extraordinary wealth of movement experiences, all of which 

are possible expressions of feelings. To accommodate this array of 

potential movements, the dancer develops a highly refined physical 

capacity. The body must be capable of performing movements that are 

very "soft" and light, as well as movements that are full of tension 

and strength. These movements are reflections of inner feeling states, 

and require a quality of performance in order to convey the fullness of 

the emotions they embody. The quality of movement can be defined as 

the way in which a movement is performed to communicate a particular 

feeling or characteristic. 

The dancer brings to this work the willingness to experi

ment in order to find the expression of a feeling state that is 

artistically and psychologically true. Conveying sorrow, aggression, 



joy, or any other emotion through movement requires that the dancer's 

movements or gestures agree with the perceived (or expected) physical 

experience of the feeling, based on the observer's motor and emotional 

experiences. To jump and flit about with a light, airy quality of 

movement will not indicate a state of sorrow. 

Performing a movement quality is not a question of the 

actual steps performed, because steps in and of themselves are 

nonconnotational. The key to communicating a feeling lies in the 

execution of the qualities of the movement, as separate from the 

arrangement of the steps. Therefore, the same movement phrase per

formed in several different ways can be perceived as an expression of 

sorrow, joy, or aggression, depending on the quality chosen for the 

execution of the phrase. 

An important feature of movement qualities is that they 

involve decisions based on behavioral experiences. The behavior of a 

grieving person is observed and is associated with the feeling state 

"grief," as van der Velde posited in regard to behavioral templates. 

This association may also become part of the observer's repertory of 

movement qualities, used whenever that feeling state is experienced. 

Posture's Contribution to Movement Qualities. To elaborate 

further, it is offered here that a significant piece of information 

concerning the quality of a movement is found in the posture of the 

performer. The operational definition of posture stated earlier 

regards posture as a situation-specific configuration of the body. 

The dancer creates a posture that contributes to the quality of 



movement that she wishes to convey. To express sorrow, the dancer's 

posture indicates the feeling in a manner that is psychologically 

truthful. Consequently, the observer is able to empathically respond 

to the dance, because the expression of sorrow is recognizable from 

the observer's own emotional history. The physical expression coin

cides with the psychological intention. 

It is worth noting that the possibilities here are so rich that 

this phenomenon can be artistically utilized to create the opposite 

situation. It may be the intention of the choreographer to confuse the 

observer by claiming one feeling state and expressing another in the 

movement qualities. The title, the music, the costuming, the props, 

or the lighting may indicate a specific emotional state, while the 

postures of the dancers and the quality of their movements communicate 

something else. 

The posture created by the dancer to communicate a feeling 

state is based on the dancer's subjective comprehension of that feel

ing. The integrity of her postural set is tested in the attempt to 

establish an appropriate posture. Without the functional support of 

the body, the dancer's job as an expressive performing artist is made 

significantly more difficult. When postural set strongly interferes 

with her ability to create various postures that support movement 

qualities, the dancer is operating with a handicap. Noted earlier, 

postural set is highly individual-specific and may be affected by 

significant environmental factors or by physical limitations or dys

functions. It is organized by the nervous system to represent the 

individual's attempt at bipedal standing and reflects in a variety of 



ways the motor learning experiences that have been or are currently 

significant for that individual. For the dancer, one assumes that 

those experiences will include dance training. Although one cannot 

quantify and measure the exact effects of that training, motor learning 

occurs at a wide variety of speeds and intensities (Schmidt, 1982). 

Perhaps more notable for the dancer is not how quickly dances are 

learned, but how well the physical mechanism, organized by its postural 

set, functions in a range of different movement experiences. The 

strength and adaptability of our postural sets serve our attempts at 

different or novel movement experiences. 

Body Images.and Dancers 

Body images are composed of sensations derived from intero-

and exteroceptions, and incorporate the behavioral choices made by 

the individual, based on her personality. For dancers, as well as all 

humans, some of the factors involved in the creation of body images 

include how well their bodies perform, how they feel about their bod

ies, ana how others respond to their bodies. Choosing a body image, 

or a composite of body images, at any given moment, will reflect the 

influences of these (and other) factors. 

van der Velde offered the idea that each person possesses 

numerous body images and that depending on the choices made, different 

body images may be functioning from moment to moment. This plastic 

nature of body images is significant for the dancer because of the way 

in which body images contribute to the creation of movement qualities. 

As the dancer works to create a movement quality, she utilizes the 



physical and psychological resources available, which include both her 

postural set and body images. As an example, a dancer may be working 

to give a phrase a quality of strength. To achieve this quality, the 

dancer will benefit most from a body image or a combination of body 

images that complement that movement quality—i.e., body images that 

support and encourage the expression of strength. If the dancer cannot 

express a sense of strength, could it be due to a lack of resolute, 

bounded body images? The notion is put forth here that body images 

will conceivably facilitate or impede the dancer's process of express

ing a feeling state through movement. A ballerina may possess body 

images of herself as someone heavy, uncoordinated, and unrefined. 

Those images will need to be exchanged for others, however, when she 

makes her entrance in "Swan Lake" or her performance may show a 

decidedly uncharacteristic side of the Swan Queen. The posture of the 

Swan Queen relies on a conducive body image that the dancer can choose 

and utilize. The feeling of grace and beauty, elicited from the danc-

cer's subjective comprehension of that feeling state, is realized 

physically and psychologically when the body images and the postural 

set of the dancer combine to sustain the posture that has been created 

for that character. 

During an informal discussion led by the author among graduate-

level dance students at The University of Arizona, various opinions 

v/ere voiced concerning the extent to which body images have an impact 

on dancing. A colleague noted that her body images are "suspended" 

during performance because she is aware of becoming, through imagery, 

someone or something else. Her body images are not consciously 



involved in the process of creating a character or quality, but she is 

consciously using her body. Another dancer stated that her body image 

is a prominent aspect of her performance as a dancer, and that it 

figures significantly in her preparation for performance. One dancer 

remarked that as her body physically ages, she has needed to work more 

thoroughly to mesh her psychological sense of her body with her physi

cal experiences of her body, noting that the discrepancy between the 

two often requires keen attention. 

The experience of body images as a dancer is clearly unique 

for each person. The reason for such diversity is a question that 

deserves further consideration, and is an area of the dancer's work an 

as expressive artist that is full of potential insights. 

T he Functi on a 1 Relati onsih i o of 
Body Images and Postural Set 

Body images and postural set can be discussed separately, but 

they function as interwoven components of the dancer on a multitude of 

levels, both psychological and physical. The psyche and the soma 

cannot be separated based on their "functional parameters"; nor can 

postural set and body images be separated. The lines between the two 

are impossible to draw conclusively, as it seems apparent that they 

affect and are affected by each other. A reciprocal relationship 

exists between what one perceives about one's body (the body images) 

and how the body is organized posturally in space (the postural set). 

These components function together and affect each other continually 

and constantly due to the nervous system's highly developed adaptive 

capacity. This capacity also allows the dancer to create a variety of 



very different movements and movement qualities, and to decide, based 

on subjective experiences, which movement qualities serve the movement 

in order to express specific feeling states. The dancer is an exquis

ite example of the interweaving of the sensory, motor and motivational 

components of the nervous system, and illustrates the extent to which 

these components can support the expressive nature of dance. 

This thesis may provoke an examination of traditional methods 

of dance training that have stressed the dancer's product over her 

process. The ability to bring into awareness the body images she 

maintains of herself and the postural set she has created could poten

tially broadly affect the dancer's artistic and expressive abilities. 

Whether these elements of the self are consciously acknowledged in 

dancing or not, they are assumed to be functioning as expressions of 

the individual; namely, how the individual has decided to consider her

self, and how she has decided to present herself to others. Dancers 

who are encouraged to discover their repertory of body images are 

expanding their own experiences of themselves, which in turn become 

resources for their work as artists. This includes not only the body 

images they currently maintain, but also those images that could 

potentially be created. Additionally, the understanding of postural 

set as a highly personal phenomenon allows the dancer to perceive her 

physical self as a reflection of her dance training, her attitudes and 

her feelings about her physicality. The manner in which the dancer 

expresses her body images through her postural set is another source of 

personal information that will contribute to her self-knowlecJge. 



9 4  

A strong endorsement for the incorporation of these components 

into the dancer's training process is offered, with the intention of 

suggesting that mastery of technical skills in dance is only one aspect 

of learning to work as a dancer. The "self-identification with experi

ence" that Margaret H'Doubler (1940) described as the basis of creative 

endeavor relies on a willingness to know one's self physically and 

psychologically. That self knowledge provides insights that may 

profoundly enrich the dancer's work, because the creative art of 

dancing is based on the integrated functioning of the mind and the body 

together. 



SELECTED BIBLIOGRAPHY 

Adler, A. The Science of Living. New York: Anchor/Doubleday, 1969. 

Adler, A. Understanding Human Nature. New York: Fawcett Premier, 
1954. 

ATlport, F. H. Theories of Perception and the Concept of Structure. 
New York: John Wiley and Sons, Inc., 1955. 

Brady, Joan. TheJJnmaking of__a Dancer. New York: Harper and Row, 
1982. 

Brodmann, K. Verleichende Lokalisationslehre der Grosshirnrindz in 
Ihren Prinzipien Dargestellt auf Grund des 2elSenbaues. 
Leipzig: Barth. Cited in Kelly (1985a). 

Carew, Thomas J. "The Control of Reflex Action." In Principles of 
Neural Science, pp. 457-468. Edited by Eric R. Kandel and 
James H. Schwartz. New York: Elsevier, 1985. 

Cote, Lucien, and Crutcher, Michael D. "Motor Functions of the Basal 
Ganglia and Diseases of Transmitter Metabolism." In Princip i 
of Neural Science, pp. 523-535. Edited by Eric R. Kandel and 
James H. Schwartz. New York: Elsevier, 1935. 

Critchley, Macdonald. "The Body Image in Neurology." Lancet 
(February 25, 1950): 335-340. 

Critchley, Macdonald. The Divine Banquet of the Brain. New York: 
Raven Press, 1979. 

DeOreo, Karen, and Williams, Harriet G. "Characteristics of Kines
thetic Perception." In A Textbook of Motor Development, 
pp. 174-196. Edited by Charles B. Corbin. Dubuque, Iowa: 
W. C. Brown, 1980. 

Dietz, V. "Afferent and Efferent Control of Posture and Gait." In 
Disorders of Posture and Gait, pp. 69-81. Edited by W. Bles 
and Th. Brandt. New York: Elsevier, 1986. 

Fast, G. J., and Fisher, S. "The Role of Body Attitudes and Acquies
cence in Epinephrine and Placebo Effects." Psychosomatic 
Medicine 33 (1971): 63-84. 



9 6  

Fisher, Seymour. Development and Structure of the Body Imago, vols. 
1 & 2. Hillsdale, New Jersey: Lawrence Erlbaum Associates, 
1986. 

Fisher, Seymour, and Cleveland, Sidney. Body Image and Personality. 
New York: D. van Nostrand Co., Inc, 1958. 

Freud, Sigmund. The Ego and the Id. London: Hogarth, 1927. 

Goldberg, Stephen. Clinical Neuroanatomy. Miami, Florida: MedMaster, 
Inc., 1987. 

Gorman, Warren. Body Image and the Image of the Brain. St. Louis: 
Warren Green, Inc., 1969. 

H'Doubler, Margaret N. Dance:. A Creative Art Experience. Madison, 
Wisconsin: University of Wisconsin Press, 1940. 

Head, Henry. Studies in Neurology, Vol. 2. London: Hodder and 
Stoughton, Ltd. and Oxford University Press, 1920. 

Kandel, Eric R. "Cellular Mechanisms of Learning and the Biological 
Basis of Individuality." In Principles of Neural Science, pp. 
816-833. Edited by Eric R. Kandel and James H. Schwartz. 
New York: Elsevier, 1985. 

Kandel, Eric R., and Schwartz, James H. (Eds.). Principles of Neural 
Science. New York: Elsevier, 1985. 

Kelly, James P. "Anatomical Basis of Sensory Perception and Motor 
Coordination." In Principles of Neural Science, pp. 223-243. 
Edited by Eric R. Kandel and James H. Schwartz. New York: 
Elsevier, 1985a. 

Kelly, James P. "Cranial Nerve Nuclei, the Reticular Formation, and 
Biogenic Amine-containing Neurons." In Principles of Neural 
Science, pp. 540-561. Edited by Eric R. Kandel and James H. 
Schwartz. New York: Elsevier, 1985b. 

Kelly, James P. "Principles of the Functional and Anatomical 
Organization of the Nervous System." In Principles of Neural 
Science, pp. 211-221. Edited by Eric R. Kandel and James H. 
Schwartz. New York: Elsevier, 1985c. 

Kirkland, Gelsey. D a n c i n g on My Grave. Garden City, New York: 
Doubleday and Co., 1986. 

Klein, Raymond M., and Posner, Michael I. "Attention to Visual and 
Kinesthetic Components of Skills." Brajn. Research 71 (1974): 

401-411. 



9 7  

Kupfermann, Irving. "Genetic Determinants of Behavior." In 
Principles of Neural Science, pp. 795-804. Edited by Eric R. 
Kandel and James H. Schwartz. Mew York: Elsevier, 1985a. 

Kupfermann, Irving. "Learning." In Principles of Neural Science, pp. 
805-815. Edited by Eric R. Kandel and James H. Schwartz. New 
York: Elsevier, 1985b. 

Langley, L. L.; Telford, I. R.; and Christensen, J. B. Dynamic Anatomy 
and Physiology. New York: McGraw-Hill Book Co., 1974. 

Lerner, R. M., and Karabenick, S. A. "Physical Attractiveness, Body 
Attitudes, and Self-concept in Late Adolescents." Journalgf 
Youth and Adolescence 3 (1974): 307-316. 

Lockart, A., and Pease, E. E. Modern Dance. Dubuque, Iowa: W. C. 
Brown Co., 1966. 

Mandell, G. P., and Auerbach, C. "Effect of Conflict between the Body 
Parts on Perceptual Adaptation." Perception and Psychophysics 
18 (1975): 121-124. 

Murphy, W. F. "Some Clinical Aspects of the Body Ego, with Special 
Reference to Phantom Limb Phenomena." Psychosomatic Review, 
44 (1957): 462-477. ~ 

Nashner, Lewis M. "Adapting Reflexes Controlling the Human Posture." 
Experimental Brain Research 26 (1976): 59-72. 

Nashner, Lewis M. "Organization and Programming of Motor Activity 
during Postural Control." In Reflex Control of Posture and 
Movement, Progress in Brain Research, Vol. 50, pp. 177-184. 
Edited by R. Granit and 0. Pompeiano. New York: Elsevier, 
1979. 

Nashner, Lewis M. "Analysis of Stance Posture in Humans." In 
Handbook of Behavioral Neurobiology, Vol. 5, pp. 527-565. 
Edited by A. L. Towe and E. S. Luschei. New York: Plenum 
Press, 1981. 

Nashner, L. M., and Woollacott, M. "The Organization of Rapid 
Postural Adjustments of Standing Humans: An Experimental-
Conceptual Model." In Posture and Movement, pp. 243-257. 
Edited by R. E. Talbott and D. R. Humphrey. New York: Raven 
Press, 1979. 

Penrod, J., and Plastino, J. G. The Dancer Prepares. Palo Alto, 
California: Mayfield Publishing Co., 1980. 

Puretz, Susan. "Influence of Modern Dance on Body Image." Dance 
Research Annual 9 '( 1978): 213-230. 



9 8  

Puretz, Susan. "Modern Dance's Effect on the Body Image." Interna
tional Journal of Sport Psychology 13 (1982): 176-186. 

Reich, W. Character Analysis. New York: Orgone Institute Press, 
1949. 

Restak, Richard. The Brain. New York: Bantam Books, 1984. 

Schilder, Pau1. The Image and Appearance of the Human Body. London: 
Kegan Paul, Trench, Trubner and Co., 1935. 

Schmidt, Richard. Motor Control and Learning. Champaign, Illinois: 
Human Kinetics Publishers, 1982. 

Secord, Paul F., and Jourard, Sidney M. "The Appraisal of Body-
cathexis: Body-cathexis and the Self." Journal of Consulting 
Psychology 17 (1953): 343-347. 

Shaffer, J. P. "Social and Personality Correlates of Children's 
Estimates of Height." Genetic Psychology Monographs 70 (1964.): 
97-134. 

Shontz, Franklin. Perceptual and Cognitive Aspects of Body 
Experience. New York: Academic Press, 1969. 

Tichener, E. B. Experimental Psychology of the Thought Processes. New 
York: Macmillan, 1909. 

Tichener, E. B. A Textbook of Psychology. New York: Macmillan, 1914. 

Tichener, E. B. A Beginner's Psychology. New York: Macmillan, 1915. 

van der Velde, Christiaan D. "Body Images of One's Self and of 
Others: Developmental and Clinical Significance." American 
Journal of Psychiatry 142:5 (May 1985): 527-537. 

Vincent, L. M. Competing with the Sylph. New York: Andrews and 
McMeel, 1979. 

Wapner, S., and Werner, H., eds. The Body Percept. New York: Random 
House, 1965. 

Wells, B. W. P. Body and Personality. New York: Longman, Inc. 
1983. 

Werner, H., and Wapner, S. "Toward a General Theory of Perception." 
Psychological Review 59 (1952): 324-338. 

Witkin, Herman A. "Development of the Body Concept and Psychological 
Differentiation." In The Body Percept, pp. 26-47. Edited by 
Seymour Wapner and Heinz Werner. New York: Random House,1965. 



9 9  

Witkin, H. A.; Dyk, R. B.; Faterson, H. F.; Goodenough, D. R. ; and 
Karp, S. A. Psychological Differentiation. New York: Wilev, 
1962. 


