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Abstract

[Purpose]

The relation between handwriting and physical function has been reported
in the research on a developmental disordered children's handwriting.
However, it is not examined how the problem of physical function influences
writing motion and relates to handwriting. Then, this research aimed to
clarify the relation between handwriting and writing motion of healthy
children, healthy adults and children with developmental disabilities in a
drawing task (Research1,2). Moreover, it is aimed to clarify influence of the
writing motion on physical function, and relation to the problem of

handwriting of children with developmental disabilities (Research3,4).

Researchl : About the relation between handwriting and writing motion of
healthy children and healthy adults
[Method]

Fifty-four healthy children (grade2-6) and ten healthy adults participated
in the study. The participant's handwriting were evaluated using two
triangle drawing tasks (A10 and A2) on a pen tablet. At that time, markers
were stuck on participant’s right acronym, right elbow lateral epicondyle,

right processes styloideus radii and a pen. Video photography was performed




from the upper part and the right-hand side to record their writing motion.
[Analysis]

Handwriting index was the protrusion distance and speed of the drawing
task. Writing motion index was the locus length and total locus length of
each marker, using the animation analysis software "Dartfish". The
correlation analysis of Spearman has been applied to these evaluation
results and their grades, as well as the regression analysis and examination
of the developmental tendency. Furthermore, writing motion computed out
the rate of the locus length of each marker at the total locus length as 100%,
made the result as of the healthy adults to be an expected value, and as of
the healthy children to be the measured value to know the tendency of
development by their grades.

[Result]

We found that with A 10 the protrusion, distance become short, but the
speed was constant regardless of their grades, and the locus length of the
fingers became short associated with developmental tendency. With A2, the
protrusion distance and the speed were constant, but the locus length of
bodies and the total locus length became short associated with
developmental tendency. The difference was not shown with above the
second grader even to a healthy adult in the test of goodness of fit.

[Discussion]

With healthy children, writing motion may change depend on their
maturity or the stability of their body and scapular arch, upper limb
coordination and fine motor function, which makes the accuracy in their
drawing.

Research2~4 : About the relation of handwriting, writing motion, physical
function and writing problems of children with developmental disabilities
[Method]

Ten children with developmental disabilities (grade2-6) participated in the
study. The drawing task was same as in researchl. Motor control was
evaluated by the twenty-six movement tests. Writing problem was evaluated
by the quantitative evaluation of handwriting legibility.

[Analysis]
Handwriting indexes, writing motion indexes and the rate of the locus

length of each marker compared children with developmental disabilities to




healthy children.
[Results]

We found that with A 10, the result was related to handwriting, writing
motion and physical function. When the protrusion distance was long, the
locus length of bodies deviated from the standard range and the rate of the
locus length of each marker was different from the standard. And the
physical function problem became a serious tendency. With A2, the result
was not related to handwriting and writing motion. When the protrusion
distance was short, the locus length and the total locus length deviated from
the standard range. And when the protrusion distance was long, the physical
function problem became a serious tendency. There was a relation between
handwriting and writing problem. When the protrusion distance was long,
the writing was illegible.

[ Discussion]

Children with developmental disabilities were immature in their stability
of body or scapular arch, upper limb coordination and fine motor function.
Since they couldnt operate writing instrument, they couldn’t draw
accurately. And there were children with developmental disabilities who

could draw accurately by changing his writing motion.
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