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INTRODUCTION
It is positive benefit to possess handwriting properly and
goodly in the process of study, examination, seek employment
and working, and social interaction. McHale and Cermak
reported that the schoolchildren took 30-60% of mainly school
time to operate the handwriting [1]. The well performance of
handwriting thus becomes the important factor of study
efficiency for schoolchildren. The handwritten word is written
through the fingers performing the radial movement fine and
slightly [2]. That will depend on the individual in precise of
perceptual-motor ability and information to modify the
optimal force for grip a pen to writing.

Overview of past studies related to the factors of handwriting,
they are mainly focus on the abilities of kinesthesia, visual-
motor integration, and eye-hand coordination. There are some
researches approaching to the mechanism of neuromuscular
adaptation for handwriting, but it still expects the father study.
This study focuses attention on the performance of
handwriting to compare the grade difference and the ability of
pinch force control for schoolchildren.

METHODS
Ten health volunteer schoolchildren without learning
retardation for each grade group (grade 2, grade 4, and grade 6)
served as participants in this study. Participants were equally
selected from two groups, good handwriting that calligraphy
and bad handwriting that cacography, by experienced
elementary school teachers.

The Biometrics E-Link system version 3.02 with pinchmeter
was used to record and to assess the pinch force between tip of
thumb and knuckle of index finger. Every participant was
asked to perform maximal pinch force for five times to
calculate the average peak pinch force first. Following, the
participant was asked to perform relative pinch force ten times
in the 15%, 25%, and 38% of average peak pinch force
without any augment feedback. The absolute error (AE),
constant error (CE), variable error (VE), and absolute constant
error (ACE) that calculated to evaluate the inconsistency and
the accuracy of the fine control of pinch force [3]. 2 3
independent two way ANOVA and Duncan’s post-hoc test
were adopted to analyze the statistical difference with an alpha
level of .05.

RESULTS AND DISCUSSION
The results showed that the index of deviation (CE, ACE, and
AE) and the index of inconsistency (VE) for children with
good handwriting were less significantly than children with

poor handwriting (p < .05) under the control of 15% relative
pinch force (Figure 1.). CE, with respect to direction and
amount of the deviation, for children with poor handwriting in
the control of 25% relative pinch force showed significant
higher than children with good handwriting (p < .05). It
illustrated that children with poor handwriting performed
excess of pinch force control under the middling condition.
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Figure 1: Error values for good handwriting and poor
handwriting under the control of 15% pinch force. Every error
showed different significantly (p < .05) between good group
and poor group.

The index of inconsistency (VE) for children with good
handwriting was lower than children with poor handwriting
under 38% relative pinch force. There were no statistics
interaction and main effect of grade difference for three level
of pinch. However, this study in cross-sectional method that
only focuses on the measurement of grade-related differences,
and there is the existent limitation to explain behavior changes
over study grade.

CONCLUSIONS
The finding indicated that the fine movement control of pinch
for relative force in deviation and inconsistency had no linear
difference following the grade 2 to grade 6. The fact before
the child grip a pen to write, that to reinforce the ability of
pinch control of fine movement can hardly be ignored by the
educator.
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