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Abstract
Dohsa-hou was originally developed as an interventional method to facilitate movement

in persons with cerebral palsy, but it has now become an important psychological method for

rehabilitation and clinical results. This article aims to examine Dohsa-hou from the perspec-

tive of the development of coordination referred to as trends of action (Reed, 1988) and

coordination (Bernstein, 1996). Focusing on coordination development, the author proposes

the following: 1) the schema of body dynamics used in Dohsa-hou frames human movement

in terms of psychological degrees of freedom, 2) the procedures of the Tate system of

Dohsa-hou (Naruse, 1989) can be explained as the freezing and release of degrees of

freedom of movement, and 3) balancing the body axis can be described in terms of reactive

phenomena. By explaining the procedures of Dohsa-hou from the perspective of the develop-

ment of coordination, the clinical practice of Dohsa-hou can be conveyed to more people

more clearly and situated in an academic context.
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I. Introduction

Although the term of “Dohsa” expresses move-
ment in Japanese, Naruse (1973) attributes a special
meaning to this word in the context of psychology.
The concept of “Dohsa” indicates a holistic process
of motor action comprising the inner psychic activi-
ties and bodily movement. When we intend to
move some parts of body, we strive to realize the
bodily movement according to our own intention. If
the striving is appropriate to the movement, the in-
tended movement can be realized. Although
“Dohsa” appears as bodily movement, it also in-
cludes the inner psychological activities such as in-
tention and striving. The term of “hou” means
method. Thus, “Dohsa-hou” is original Japanese
method of psychological rehabilitation.

Dohsa-hou, originally developed for the psycho-
logical rehabilitation of those with physical disabili-
ties such as cerebral palsy (e.g., Harizuka, 1992;
Yamamoto & Hoshikawa, 2013), came to be utilized
as an interventional method of development for
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those with mental retardation and autism (e.g.,
Konno, 1992; Matsuoka & Hoshikawa, 2014) and as
a method of psychological therapy for those with
mental illnesses (e.g., Tsuru, 1992; Fujioka, 1992).
This article aims to examine Dohsa-hou from the
perspective of the development of coordination.

When Dohsa-hou was first developed, human be-
havior in psychology was described, under the as-
sumptions of Behaviorism, as a chain of stimulation
and reaction. Naruse (1973) defined Dohsa-hou as the
process of “intention - striving - body movement”
underlying living human movement. Today, many
psychologists believe, as a matter of course, that
living humans have intention. The use of the
word “Intention” as an explanation for human
movement in Dohsa-hou was, thus, half a century
ahead of its time.

In the field of motor control, researchers had fo-
cused on movement as independent from the reflex
hierarchy model or from central nervous control
(Kudo, 2000). Before Bernstein (1967, 1996), human
movement had been accepted and explained in
terms of the inner central nervous system. After
Bernstein proposed “activity physiology,” the term
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“movement” came to be used to describe daily
human life.

Thus, intentionality is today considered a part of
psychology, as is its role in human movement in
the field of motor control. Therefore, this article in-
tended to focus, from the perspective of the devel-
opment of coordination, on the role of Dohsa-hou in
treating physical disabilities. If Dohsa-hou is defined
both in lay and academic terms, many more people
will be able to easily understand its clinical benefits.

II. From motor control to action
and coordinative structure

In the psychology of the 1980s, acting and per-
ceiving were regarded as completely separate areas
of research. Perceiving was studied in the areas of
cognition or sensation in psychology as an afferent
process in which information is received from the
external world. On the other hand, acting has been
studied in the areas of motor control or physiology
as an efferent process by which the body manipu-
lates the external world. Early studies of human
movement involved motor systems theories such as
motor control, motor learning, and motor develop-
ment (Reed, 1988). Until the 1970s, many motor
theories such as the motor program (Keels, 1968),
the closed-loop theory (Adams, 1971), the schema
theory (Schmidt, 1975), and space coordinate sys-
tems (Lashley, 1951), were born. However, these
motor system theories, for the most part, had been
building mechanisms citing and referring to the
findings of neurophysiology, such as simple pointing
tasks using single-arm movement in adults (Reed,
1988). Therefore, it was not possible to use motor
systems theory to describe human movement in
everyday life.

Gibson (1979) objected to the dichotomy between
acting and perceiving. Gibson proposed that perceiv-
ing and acting are closely related because people
can perceive an object’s location as well as their
own in the environment according to the optical
flow pattern of the environment driven by their
own movement. Applying Gibson’s idea of an eco-
logical approach to action, Reed (1982, 1988) pro-
posed action systems theory. The ecological
approach, as typified by direct perception, has elimi-
nated the mechanisms and representations of

cognitive psychology and motor systems theory, and
has rescued functional phenomena, such as evolu-
tion, adaptation, and pragmatism, from the errors of
Behaviorism (Gibson, 1982; Turvey et al., 1981).

Reed (1988) argued that action consists of pos-
ture and movement. Posture is the persistent orien-
tation of an organism in the environment, and
movement comprises the specific changes in pos-
ture organized by agents while effecting particular
changes in the relation between the organism and
environment (Reed, 1988). Reed proposed that
movements are nested into postures, and suggested
that, because postural compensations were not ob-
served in patients with cerebral palsy, such patients
exhibit a failure of functional nesting. Moreover,
Reed emphasized ecological description and classi-
fied seven basic acts underlying the human action
systems. In his article, Reed (1988) focused on the
skill of eating because of its psychosocial as well as
nutritional importance to the individual and its prac-
tical and economic relevance to the management of
chronic care in hospitals and the home.

For researchers in Dohsa-hou, action systems
theory is easy to accept because it originated from
the common concern of rehabilitation for patients
with cerebral palsy. However, action systems the-
ory merely classified acts, and it has been criticized
for taking the discussion for granted. The question
remains of how well ecological description can ac-
count for human motor development, because Reed
merely described the typical movement of healthy
people, not how movement in areas such as sports
and tool use are acquired. Reed concluded that
“learning a skill is learning how to use the
affordances of the environment, not how to move
one’s body” (Reed, 1988, p. 80). He was only inter-
ested in the interaction between the environment
and organism, and did not mention how a person
moves their body. If an explanation of human move-
ment does not include how to move one’s body, it
will not be able to explain movement in sports such
as gymnastics. Therefore, a theory of movement
needs to account for how one moves one’s body in
its explanation of the development of movements.

The idea of coordination came to be utilized in
areas of sports such as baseball hitting (Katsumata,
2007) and learning to ski (Vereijken, Van Emmerik,
Bongaardt, Beek, & Newell, 1997), and in motor
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development areas such as reaching (Yang, Scholz,
& Latash, 2007). Bernstein (1997) argued that
“coordination is overcoming an excessive degree of
freedom of our movement organs, that is, turning
the movement organs into controllable systems” (p.
41). Bernstein (1967) called this process “practice
without repetition”: It is not the acquisition of a
pattern of movements, but the functional organiza-
tion of whatever postures and movements serve to
get the job done. According to Bernstein, motor
skill is the ability to solve one or more types of
motor problems, not a movement formula and cer-
tainly not a formula involving permanent muscle
forces imprinted in some motor center.

By capturing motor skills in this way, it will be
possible to discuss the role of Dohsa-hou in the de-
velopment of coordination.

III. Dohsa-hou in the development
of coordination

1. The schema of body dynamics as an indica-
tion of the degrees of freedom
Bernstein (1967) described the

model of motor control as the “little man inside the

19th-century

head” playing a score on the keyboard of the cortex
(Turvey, Fitch, & Tuller, 1982). When the little
man controls his arm, he has to determine the val-
ues of the seven degrees of freedom to be simulta-
neously regulated on a joint level, 26 degrees of
freedom on the muscle level, and 2600 degrees of
freedom on the motor unit level. Turvey et al. de-
scribed three of the major features of the 19th-
century model of motor control as follows: “Firstly,
there is no feedback in the account; the system is

-
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open-loop and insensitive to changes in external
conditions. Secondly, the style of control can be
characterized as address-specific, individualized con-
trol. The homunculus (and motor program) must
specify values for each individual variable. And
thirdly, the keyboard model assumes that the vo-
cabularies of the motor program, the cortex, the
spinal machinery, and the motor apparatus stand in
one-to-one correspondence” (p. 244). In this model,
it is no longer possible to explain human movement
with a description of the little man, because it is
difficult just to control the one arm. Bernstein
pointed out the problem of the degrees of freedom
and the problem of context-conditioned variability
(Turvey, Fitch, & Tuller, 1982). Although the change
accompanying learning can increase or decrease the
dimensions and the mechanical degrees of freedom
depending on the relevant changes required in the
intrinsic dynamic of the task, the problem of de-
grees of freedom is the most common one in motor
learning (Newell & Vaillancourt, 2001).

Naruse (1966) described the movements of
children with cerebral palsy in various situations
without  invoking cerebrum  physiology  and
neurophysiology. In Dohsa-hou, a schema of body
dynamics consisting of 13 body parts is used to ex-
press the tension and form of the body (Naruse,
1997; See Fig.1). Because the 13 body parts in the
schema of body dynamics easily indicate the charac-
teristics of children’s posture and movement, the
schema of body dynamics can be used as a method
for assessing the distortion of their posture and
their chronic tension. An expert trainer of Dohsa-
hou can capture the characteristics of a subject’s
body from the perspective of body dynamics. For

.

Fig.1 Schema of Body Dynamics (cited from Naruse, 1997)
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example, a posture of protruding the buttocks can
be described as the subject pulling No. 6 (the hip
joint) backward. Moreover, we can easily capture
the characteristics of posture and movement of
those without disabilities depending on the schema
of body dynamics. Therefore, it is also a psychologi-
cal assessment method for capturing human move-
ment, because states of the heart of a subject can
be expressed by the schema. The 13 parts in the
schema of body dynamics do not merely describe
physiologic joints, but also psychological degrees of
freedom. Although No.11 (elbow) and No.12 (wrist)
are equivalent to physiologic joints, parts of the
trunk (Nos.2, 3, 4, 5, and 6 in the schema of body
dynamics) are not equivalent to physiologic joints.
We can easily capture and discern the body’s char-
acteristics from a psychological point of view, be-
cause the schema of body dynamics can describe
the movement of a living person.

2. An explanation of Dohsa-hou procedures of

coordination

How can motor learning and the development of
a person’s movement be explained without physiol-
ogic explanation? Bernstein (1967) developed his
own formulation of the stages of motor learning and
development. Newell (1996) summarized Bernstein’s
proposals for changes in motor learning, based on
his levels of movement construction, as follows:
Stage 1: Freezing Degrees of Freedom: Because
the basic problem of coordination is the harnessing
of the extreme abundance of degrees of freedom of
the system, the first stage in learning is character-
ized by coordination solutions that reduce the num-
ber of degrees of freedom at the periphery to a
minimum. This freezing strategy effectively reduces
the number of biomechanical degrees of freedom
that need to be coordinated and controlled.
Stage 2: Release of Degrees of Freedom : The
second stage is characterized by the release of the
ban on the degrees of freedom, that is, releasing
the freeze on the constrained degrees of freedom.
Eventually, the coordination solution of a skilled
performance will incorporate all possible degrees of
freedom at the periphery.
Stage 3: Use of Reactive Phenomena: The most
advanced stage of motor learning corresponds to
the system’s utilizing entirely the reactive

phenomena that arise from the interaction of the
organism with the environment. In this stage, the
coordination solution exploits, rather than resists,
for example, the reactive torques of intersegmental
coupling. This acquired functional use of the reac-
tive torques also reduces the perceived and actual
effort of movement production (p. 413).

With regard to the development of coordination,
Bernstein considered that a car traveling forward is
equipped with a kind of constraint, as the four
wheels do not move freely (Tuller, Turvey, &
Fitch, 1982). Analogously, Bernstein argued that
when a person moves his or her own body, the
person is capable of operating with fewer degrees
of freedom, since movement is based on equations
of constraint rather than the free movement of each
joint. For example, a person just starting to learn a
skill will simplify the parameter of degrees of free-
dom to a few degrees and hold most of the body
rigidly. As the person becomes more skillful and re-
leases their inhibition to freedom of movement, the
additional degrees of freedom increase. In summary,
in the process of acquiring a skill, a person freezes
the fundamental degrees of freedom, then releases
them through experience, and finally finds a way to
use the skill (Tuller, Turvey, & Fitch, 1982). Thus,
without specifying the values of individual muscles,
the structure that acts as a unit of one degree of
freedom is a coordinative structure.

Newell (1986) noted that discussion of the devel-
opment of coordination was framed in terms of the
maturation versus learning debate. He noted that
the optimal pattern of coordination and control for
a given individual was specified by the interaction
of organismic, environmental, and task constraints.
The relative impact of these three categories of
constraint on the pattern of coordination varies by
specific situation. In summary, the emphasis on
constraints in the coordinative structure perspective
offers a firm theoretical base for reexamining the
traditional notions of motor development. In particu-
lar, the perspective of constraints forces a different
interpretation of both the developmental movement
sequence and the traditional distinction between
phylogenetic and ontogenetic activities. Arising from
such a reexamination is the notion that the princi-
ples of the development of coordination may cut
across classes of activity and the developmental
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maturity of the individual. Moreover, Newell et al.
(1989) outlined an approach for examining the ex-
ploratory behavior individuals use to master redun-
dant biomechanical degrees of freedom while
acquiring the “form” of movement coordination pat-
terns. They focused on the search strategies used
to explore and locate stable equilibrium regions or
attractor in the perceptual-motor workspace.

In this way, the problem of moving one’s body
can be better captured from the perspective of the
development of coordination, because this idea is
thought to have ecological validity and is also veri-
fiable. We will discuss Dohsa-hou from the perspec-
tive of the development of coordination in the
following section. In particular, the Tate system of
Dohsa-hou (Naruse, 1989) will be discussed from
the perspective of the development of coordination.
Specific guidance procedures are based on Naruse
(2001). The Tate system of Dohsa-hou has five fun-
damental tasks. This article focuses on the sitting
training task. The procedure of the sitting training
task is as follows:

Step 1: Forming the posture pattern of the
body: Using the trainer’s hand/body to form the
most suitable posture for training.

The basic posture for sitting training is a cross-
legged sitting posture. The trainer first makes the
trainee sit cross-legged. If the trainee has tension
in No.6 (the hip joint) and cannot put his or her
thighs on the floor, the trainer makes the trainee
straighten his body parts between No.l (neck) and
No.6. When a bedridden child is placed in the sit-
ting posture for the first time, the child often bends
forward (Fig.2-a) or backward (Fig.2-c) with ten-
sion. In this task, the trainer helps the trainee cre-
ate muscle tension in the parts of the body that are

2-b

needed to remain vertical (Fig.2-b).

According to the perspective of coordination, in
the bending pattern, the many degrees of freedom
in the body create a situation of free movement, as
if each movement is independent, not a conditioning
to the context. Acquiring a sitting posture essen-
tially means trying to find ways to control the de-
grees of freedom and exploit the forces made
available by the context (Turvey, Fitch, & Tuller,
1982). If a trainer helps a trainee generate muscle
tension in the vertical parts of the body, the trainee
will be able to feel the upper body resting on his
hips. In other words, the trainer will give the
trainee the opportunity to explore stable equilibrium
regions using the field of gravity.

Step 2: Relaxation by omakase: Getting the
trainee to trust the trainer with his whole
body and mind through sufficient relaxation.

In Step 2, a trainee must relax and entrust his
whole body to the trainer. Specifically, it is neces-
sary for the trainee’s body to be passively moved
into the position of the figure (Fig.2-b) by the
trainer. In order for this to happen, the trainer
must help the trainee be sufficiently relaxed around
his hip joint in a recumbent position, as well as in
parts of the trunk used in bending forward and
backward in the sitting posture. Bernstein (1996)
argued that relaxation is necessary for keeping the
movement on track, and “is accompanied by a pre-
mium of enormous economy along all the lines of
the physiological enterprise” (p.198).

Step 3: Putting the trainee’s heart and soul
into his body: Getting the trainee to stand in-
dependently through his body’s own striving
and trust his body and unconscious activity,
and getting the trainee to stand up straight,

Fig.2 The direction of strength to bend forward, bend backward, and straight up
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step down, and take a firm step on the ground.

After a trainer places a trainee’s upper parts ver-
tically in a sitting posture, the trainer releases his
supportive hand from the trainee’s body, saying
“release my hold!” However, the trainer will not
completely release his hand from the trainee. These
steps help the trainee maintain an upright sitting
posture.

If the trainee does not raise his head, the trainer
will support the trainee’s neck and shoulder. The
trainer supports a trainee’s back (No.3 breast) with
his knee and places the trainee’s head vertically on
his back, and slightly increases his downward pres-
sure on the trainee’s shoulder, saying “release my
hold!” In this intervention procedure, the trainee
strives to hold a vertical posture. If a trainee
strives to bend in the wrong direction with his
head, such as forward or backward, the trainer will
strengthen support with his supporting hand, and if
the trainee keeps his head upright, the trainer will
release his supporting hand (No.1 and No.3 relating
training). This training helps the trainee keep his
head upright. Using a similar support procedure, the
trainer moves his knee as a support position from
No.3 to No.4, to No.5, and to No.6. By reducing the
amount of support gradually, the trainer helps the
trainee keep the upper body upright.

The process of Step 3 can be described from the
perspective of coordination. In the training related
to No.1 and No.3, each of these locations serves as
one of the two parameters for the degrees of free-
dom in the Tate system of training. A trainee easily
focuses on these degrees of freedom, because the
trainee’s body parts below No.3 are supported by
the trainer. When the trainee keeps his upper body
upright, he does not need to choose the parameters
for No.1 and No.3 since the degrees of freedom are
frozen. While moving the supporting point down-
ward, a trainee will be able to hold his upper body
rigid like a stick. In other words, a trainee can
freeze his degrees of freedom between No.l and
No.6, and explore his equilibrium region in context.
Step 4: Making the body a flexible axis:
Getting the trainee to freely manipulate and
balance his body axis on the ground, integrat-
ing the mind and all parts of the body through
the entire activity.

Even if the trainee freezes his degrees of

freedom and keeps his upper body vertical, he can-
not maintain the sitting posture alone. If a trainee
becomes upright, he will fall down as soon as the
trainer releases his hand.

In Step 4, after his upper body is tilted by the
trainer, the trainee returns his upper body to the
original upright position. In other words, if to avoid
falling the trainee braces himself by tilting the
upper body forward, backward, right, and left, he
can return his body to the original position without
breaking his posture. As a result of Step 4, the
trainee can independently maintain a sitting posture.

This process of Step 4 can also be described
from the perspective of coordination. During the
process of tilting forward, backward, right, and left,
the trainee must keep his body straight. In other
words, he must freeze his degrees of freedom be-
tween No.l and No.6. This process is just Stage 3
of Bernstein’s motor learning (the use of reactive
phenomena). For example, if a trainee is tilted to
his right side, his weight will be shifted to his right
leg and right buttocks. If a trainee does not exhibit
reactive power with the right leg and buttocks, he
will fall to the right. However, if a trainee produces
reactive power with his right leg or right buttocks
through striving to do the same, he will maintain
his tilted posture. Moreover, if a trainee produces
torque using reactive movements, he will return his
upper body to its original upright position.

Step 5: Forming a joint on the axis: Getting
the trainee to move one or more flexible points
on the body axis.

Even if the trainee can maintain a sitting posture
alone, making the axis of the body flexible is neces-
sary for standing and walking. The task of Step 5
is for the trainee to keep his upper body above
No.5 upright and move No.5 forward and backward
(Fig. 3-a, Fig. 3-b). Before mastering this task, the
trainee will show the following error pattern: If the
trainee’s No.5 is moved backward, the trainee will
bend his upper body forward (Fig. 3-¢) or backward
(Fig. 3-d), and if No. 5 is moved forward, the
trainee will bend his upper body forward (Fig. 3-e)
or backward (Fig. 3-f). This task involves two de-
grees of freedom of movement: No.5 and No.6. The
author usually has the trainee maintain the No.6
position (position of pelvis) and asks him to move
No.5 forward and backward (Fig. 3-g and 3-h).
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From the perspective of developing coordination,
the trainee releases only degrees of freedom in
No.5 and No.6, keeping the other body parts frozen.
In the error pattern described above, the degrees of
freedlom were not frozen, and other body parts
started moving freely on their own.

IV. Conclusion

In this article, the author explained Dohsa-hou in
terms of the development of coordination
(Bernstein, 1967), focusing on the Tate system of
Dohsa-hou. This article focused on the following
three points.

First of all, by describing the clinical procedures
of Dohsa-hou from the perspective of the develop-
ment of coordination, the clinical procedures of
Dohsa-hou can be conveyed to many people more
clearly. Recently, Dohsa-hou has not been used by
special education teachers for independent activities
in Japanese special supports schools because experi-
enced teachers trained in Dohsa-hou have been
retired in special supports schools. Thus, if the con-
tent of Dohsa-hou is understood by more teachers
in special supports schools, they will apply Dohsa-
hou to independent activities.

Secondly, by bridging Dohsa-hou and coordination,
it is possible to view the clinical practice of Dohsa-
hou more formally. Moreover, this will help
researchers in experimental psychology and coordi-
nation take an interest in Dohsa-hou. In the future,

3-e 3-f
Fig.3 The trainee’s error pattern and support procedure in the task of making flexible axis of body

the author expects that new, related research might
emerge in the area of human movement.

Finally, Dohsa-hou can reproduce the process of
typical development because children with cerebral
palsy can acquire standing and walking postures
through Dohsa-hou. Within approximately 18
months of birth, a child completes the process of
phylogenetic development to walk. This process is
very short, and a toddler cannot describe it ver-
bally. Dohsa-hou can help a child with cerebral
palsy develop his postures or movements. Yamamoto
and Hoshikawa (2013) asked a subject with physical
and mild mental retardation to describe his experi-
ence as part of the protocol for improving his pos-
ture by Dohsa-hou. In the future, we will be able to
describe the process of phylogenetic development of
children with cerebral palsy using Dohsa-hou.
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