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Abstract

Aim: To characterize, compare the related visual motor integration and
handwriting performance of Brazilian students of elementary schools. A total
of 50 students from the 1st to 5th grade level of elementary school partici-
pated in this study. The students were divided into: Group I (GI): 10 students
enrolled in the 1st grade; Group II (GII): 10 students enrolled in the 2nd
grade; Group III (GIII): 10 students enrolled in the 3th grade; Group IV
(GIV): 10 students enrolled in the 4th grade and Group V (GV): 10 students
enrolled in the 5th grade. After the sign of consent form by parents, the stu-
dents were submitted to the application of visual motor integration test and
handwriting assessment. Results: The results showed that there was perfor-
mance alteration of the GI, GII, GIII, GIV and GV students in visual motor
integration, visual perception and motor coordination; showed the presence
of dysgraphia in all groups; and found that the students of GI and GV were
the students with the greatest impairment in visual motor integration and in
the quality of handwriting. Conclusion: These findings prove a direct relation
between the visual motor integration and handwriting performance of the
students of this study.
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1. Introduction

Visomotor integration is defined as a smooth integration between the visoper-
ceptual and motor skills, which requires the ability to translate the visual percep-
tion of motor function, or the ability to coordinate hand and eye, and therefore

has an important role in the child’s academic development, being crucial for the
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acquisition of reading and writing skills in the first four grades of elementary
school (Lahav, Apter, & Ratzonl, 2013; Pereira, Aradjo, & Braccialli, 2011).

The visomotor integration requires the conjunction of voluntary attention and
the act of programming and reprogramming of the body movements that will
perform motor activity. Thus, the effectiveness of speed programming occurs in
the way that tactile-perceptual information fits into visual information (Germa-
no et al., 2013).

Problems in visomotor integration (for example, copy a figure) could be due
to visual perception problems (i.e. to draw a circle) and/or motor skills (i.e.
make the lines of a drawing) and the integration of both. Such changes may
compromise the learning of academic skills such as writing and mathematics,
which is detrimental in the school progress, and as a result there is the appear-
ance of emotion, behavior and learning (Germano et al., 2013; Pieters et al.,
2012).

The learning of writing skills depends on visual perception, as it is used to
construct internal representations of visual information that provides characte-
ristics such as shape, size, position in space and distance of letters. Motor coor-
dination is responsible to several actions, from sensory grasping to proper se-
quencing to produce the necessary movements for the expression of written
handwriting (Andrade et al., 2012; Fusco et al., 2011; Okuda et al., 2011; Vinter
& Chartrel, 2010).

Handwriting requires finely graded manipulation of pencils to produce letter
forms, in a fluent and ballistic manner, with a specific orientation and size, in a
specific serial order, and in specific positions on a writing surface (van Galen,
1993). Furthermore, according to Sovik and Arntzen (1991), fluent writing is
produced by an integrated pattern of coordinated movements subject to visual
monitoring and sensorimotor feed-back (Tseng & Chow, 2000).

Much can also be inferred from the various ways in which handwriters do not
achieve functional competence. Handwriting can be deficient either in terms of
legibility or in terms of speed. Common handwriting problems such as incorrect
letter formation, poor alignment, reversals, uneven size of letters, irregular
spacing between letters and words, and slow motor speed (Alston & Taylor,
1987; Johnson & Carlisle, 1996) do not necessarily arise from identical underly-
ing mechanisms. Most studies to date, however, have focused primarily on the
relationship between illegibility and various visual-perception skills, fine motor
skills and visual-motor integration. Wallen, Duff, Goyen and Froude (2013) in-
dicated that automatic handwriting that is legible, generated at sufficient speed
and without need for conscious attention is predicated on effective orthograph-
ic-motor integration and not simply on motor processes.

One of the manifestations arising from visomotor perception change is the
dysgraphia, which according to the American Psychiatric Association, 2013 is
described as a neurodevelopmental disorders, such as a specific learning dis-
order of written expression and can be a predictor or co-occur with other

learning problems. The dysgraphia can be further classified into two types: the
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perceptual and motor dysgraphia. The perceptual dysgraphia is described, as a
difficulty of the student cannot make the relationship between the symbolic
system and spellings that represent sounds, words and phrases. The motor dy-
sgraphia is described as the students can speak and read, but find difficulties in
fine motor skills to write letters, words and numbers; in other words, they are
able to see the graphic picture, but they cannot make the moves to write (Mar-
tins et al., 2013).

This study based on this hypothesis that the ability of visual-motor integration
is directly related to the handwriting performance independent of the grade lev-
el. Based on the above, this study aimed to characterize and compare the per-
ceptual performance and visomotor and writing in Brazilian students from the

Ist to 5th grade of elementary school.

2. Method

This study was conducted after approval by the Ethics Committee of the Faculty
of Philosophy and Sciences, of University of State of Sdo Paulo “Julio de Mes-
quita Filho” UNESP/ Marilia-SP, under protocol No 0733/2013.

A total of 50 students participated of this study, from 1st to 5th grade level of
Elementary Education, of public schools from Marilia-SP, aged 6:00 years to
11:04 years-old, of both genders, 29 (58%) males and 21 (42%) females divided
into Group I (GI): composed of 10 students from 1st grade level (5 males: 5 fe-
male). Group II (GII): composed of 10 students from 2nd grade level (5 males: 5
female). Group III (GIII): composed of 10 students from 3rd grade level (6
males:4 female). Group IV (GIV): composed of 10 students from 4th grade level
(7 males:3 female). Group V (GV): composed of 10 students from 5th grade level
(6 males:4 female).

In this study, we considered as exclusion criteria students with any sensory,
motor or cognitive impairment and the non-submission of Informed Consent
and signed by parents or guardians. As inclusion criteria students with Informed
Consent signed by parent or guardian, students without of presence of sensory,
motor or cognitive impairment, hearing or visual disabilities, that were constant
school records. The classification of the socioeconomic level was performed
based on the statistical study of the Socioeconomic Development Index (Foun-
dation of Economy and Statistics, 2003), thus guaranteeing the homogeneity of
the sample from an average socioeconomic point of view. In addition, it is im-
portant to highlight that the schools follow the same methodology of literacy,
that is, the schools follow national curricular parameters.

For this research, the following procedures were used:

a) The Beery-Buktenica Developmental Test of Visual-Motor Integration-6th
edition (Beery & Beery, 2010). The test has the aim to assess the extent to which
individuals can integrate their visual and motor abilities. This consists in a de-
velopmental sequence of geometric forms to be imitated or copied with paper or
pencil. It comprises three tests: Visual-Motor Integration (VMI), Visual Percep-
tion (VP) and the Motor Coordination (MC). The punctuation is performed as
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“one” for correct answer and “zero” for incorrect. The score is standardized to
identify difficulties in visual-motor integration, visual perception and motor
coordination. The VMI test is composed by 30 items, including imitated and
copy forms. The VP tests are composed by 30 items, including identity of parts
of own body and point the match picture. The MC tests are also composed by 30
items, including climb on a chair, hold a pencil with thumb and fingers, hold the
paper with one hand as the students draws and also trace the stimulus forms
with a pencil without going outside double-lined paths. After, the raw score of
each test were converted to a number normalized (standard score), which can be
interpreted as relative levels, enable to make the performance classification of
the student in very low, low, below average, average, above average, high and
very high.

b) Dysgraphia Scale (Lorenzini, 2003): composed of 10 assessment items for
writing, (floating lines, ascending/descendant lines; irregular spaces between
words; retouched letters; curvature and angle of the M, N, U, V; junction points,
collisions and adhesions; sudden movements; dimensions of irregularities and
bad ways). The scoring criteria used for performance analysis in the writing of
students in this study is proposed by Lorenzini (2003), and the overall score for
each written ranged from zero to seventeen points and then considered dysgra-
phia every students with overall equal or greater than eight and a half points -
equivalent to 50% of the total score. This procedure was chosen because this is
the only Brazilian scale that measures the readability of handwriting.

In order to make the statistical analysis, the program used was the SPSS (Sta-
tistical Package for Social Sciences), version 21.0. A significance level of 5%
(0.05) was adopted for the statistical tests. Non-parametric tests were used,
which assumes that the distribution of its experimental data is not normal, that

is, not homogeneous.

3. Results

Table 1 presents mean, standard deviation, median, and p-value regarding the
comparison between the performance of students of GI, GII, GIII, GIV and GV
in VMI, VP and MC subtests analyzed with the Kruskal-Wallis test.

In Table 1, it was possible to observe that there were statistical differences
between all groups in VMI, VP and MC tests, which demonstrates that GI pre-
sented inferior performance VMI, VP e MC tests when related with others
groups.

At Table 1, it was found statistically significant differences in all tests. We can
observe that there is not a progression of acquisition and development of the
subtests, as in visoperception (GI < GII < GIII < GV < GIV), motor coordination
(GI < GII < GV < GIII < GIV) and visomotor integration (GI < GII < GV < GIII
< GIV). As there was difference, we used the Mann-Whitney test, adjusted by
Bonferroni correction, to identify which groups are different from each other
(Table 2).

Table 2 shows significant difference for Visual-Motor Integration test (VMI)
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Table 1. Distribution of mean, standard deviation and p-value of groups GI, GII, GIII,
GIV and GV in VMI, VP and MC tests.

Tests Group N Mean ;:2::;;11 p-value
VMI GI 10 13.00 2.40 <0.001*
GII 10 13.50 2.12
GIII 10 17.10 2.85
GIV 10 20.50 3.75
GV 10 16.40 3.47
Total 50 16.10 3.96
VP GI 10 18.70 4.27 0.007*
GII 10 19.70 3.09
GIII 10 20.30 3.53
GIV 10 24.90 3.67
GV 10 22.40 3.10
Total 50 21.20 4.08
MC GI 10 19.20 3.19 0.002%
GII 10 21.60 3.69
GIII 10 24.30 2.00
GIV 10 25.90 4.25
GV 10 23.20 4.71
Total 50 22.84 4.23

Legend: VMI: visual-motor integration; VP: visual perception; MC: motor coordination.

Table 2. Comparison between performance of groups GI, GII, GIII, GIV and GV in VMI,
VP and MC tests.

Groups

Tests Ivs.II  Iwvs. III Ivs. IV Ivs.V  IIvs. Il Ilvs.IV  Ilvs.V  IIlvs. IV

VMI 0.490 0.008 <0.001* 0.022 0.011 <0.001* 0.044 0.030
VP 0.790 0.595 0.004* 0.033 0.761 0.008 0.062 0.015
MC 0.095 <0.001* 0.002* 0.040 0.061 0.015 0.363 0.067

Legend: VMI: visual-motor integration; VP: visual perception; MC: motor coordination. (Bonferroni alpha
=0.005116).

between GI and GIV, and GII and GIV. There was significant difference for
Visual Perception (VP) test regarding the comparison between GI and GIV. Al-
so, there was significant difference for Motor Coordination test between groups
GI and GII, GI and GIV. There was no statistical difference between GIII and
GV, GIV and GV in VMI, VP and MC tests. Table 3 shows the distribution of
mean, standard deviation, and p-value considering the comparison of visu-
al-motor integration, visual perception and motor coordination in each group of
GI, GII, GIII, GIV and GV, analyzed by Friedman test.

The results showed that were significant differences between all tests in all
groups, and the groups presented the same performance standard when we ob-

serve the mean (MC > VI > VMI). Because of these findings, we applied the test of
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Table 3. Comparison between VMI, VP and MC tests by each group performance.

Group Variable n Mean Standard deviation p-value

GI VMI 10 13.00 2.40 0.021*
VP 10 18.70 4.27
MC 10 19.20 3.19

GII VMI 10 13.50 2.12 0.003*
VP 10 19.70 3.09
MC 10 21.60 3.69

GIII VMI 10 17.10 2.85 0.003*
VP 10 20.30 3.53
MC 10 24.30 2.00

GIV VMI 10 20.50 3.75 0.016*
VP 10 24.90 3.67
MC 10 25.90 4.25

GV VMI 10 16.40 3.47 0.001*
VP 10 22.40 3.10
MC 10 23.20 4.71

Legend: VMI: visual-motor integration; VP: visual perception; MC: motor coordination.

Wilcoxon Signed Posts, adjusted by Bonferroni correction, to see which tests
differ from each other (Table 4).

The results of Table 4 indicated that for group GI, GII and GV there was sig-
nificant differences between the comparison of VP and VMI test (mean VP >
mean VMI) and MC and VMI test (mean MC > mean VMI). For the group GIV
there was no significant differences between the tests. Regarding the GIII, there
was a significant difference between the MC and VMI test (mean MC > mean
VMI).

Table 5 shows the frequency and percentage of groups GI, GII, GIII, GIV and
GV the regarding the performance classification in VMI, VP and MC tests, ana-
lyzed by Likelihood Ratio Test.

In Table 5, the results showed that there was no significant difference between
the classification of VMI, VP and MC between the groups. In addition, none of
the groups received the classification very high in any tests.

Regarding the VMI test, 80% of the students of GI had below average perfor-
mance (VL, L, BA) and only 20% had performance on average; 90% of the stu-
dents of GII had below average performance (VL, L, BA) and only 10% had per-
formance on average; 60% of the students of GIII had below average perfor-
mance (VL, L, BA) and only 40% had performance on average; 90% of the stu-
dents of GIV had below average performance (VL, L, BA) and only 10% had
performance on average; and 100% of the students of GV had below average
performance (VL, L, BA).

Regarding the VP test, 90% of the students of GI had performance on average
or above (A, AA, H) and only 10% had below average performance (VL); 60% of
the students of GII had performance on average or above (A, H) and only 40%
had below average performance (BA); 70% of the students of GIV had
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Table 4. Comparison between the test of VMI, VP and MC in relation with each group
performance.

Tests GI GII GIII GIV GV
VP - VMI 0.009* 0.011* 0.092 0.092 0.008*
MC - VMI 0.012* 0.007* 0.005* 0.074 0.007*

MC - VP 0.677 0.152 0.012* 0.360 0.720

Legend: VMI: visual-motor integration; VP: visual perception; MC: motor coordination. (Bonferroni alpha
=0.016952).

Table 5. Distribution of frequency and percentage of the classification of VMI, VP and
MC tests for GI, GII, GIII, GIV and GV.

GI GII GIII GIV GV
Tests CL f % f % f % f % f % p-value

VL 2 20 3 30 2 20 1 10 3 3
L 2 20 4 40 2 20 2 20 2 2
BA 4 40 2 20 2 20 6 60 5 5

VMI A 2 20 1 10 4 40 1 10 0 0 0.468
AA 0 0 0 0 0 0 0 0 0 0
H 0 0 0 0 0 0 0 0 0 0
VH 0 0 0 0 0 0 0 0 0 0
VL 1 10 0 0 0 0 0 0 1 10
L 0 0 0 0 3 30 1 10 1 10
BA 0 0 4 40 4 40 2 20 2 20

VP A 6 60 5 50 3 30 4 40 6 60 0.246
AA 2 20 0 0 0 0 1 10 0 0
H 1 10 1 10 0 0 2 20 0 0
VH 0 0 0 0 0 0 0 0 0 0
VL 0 0 0 0 0 0 0 0 1 10
L 1 10 1 10 0 0 0 0 2 20
BA 1 10 0 0 0 0 1 10 1 10

MC A 5 50 6 60 8 80 4 40 4 40 0.733
AA 3 30 2 20 1 10 4 40 2 20
H 0 0 1 10 1 10 1 10 0 0

VH 0 0 0 0 0 0 0 0 0 0

Legend: CL: Classification; f: frequency; VMI: visual-motor integration; VP: visual perception; MC: motor
coordination. VL: very low; L: low; BA: below average; A: average; AA: above average; H: high; VH: very
high.

performance on average or above (A, AA, H) and 30% had below average per-
formance (BA, L); 60% of the students of GV had performance on average (A)
and 40% had below average performance (BA, L, VL). However, unlike other
groups, 30% of the students of GIII had performance on average or above (A,
AA, H) and 70% had below average performance (BA, L).

Regarding the MC test, 80% of the students of GI had performance on average
or above (A, AA) and only 20% had below average performance (BA, L); 90% of
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the students of GII had performance on average or above (A, AA, H) and only
10% had below average performance (L); all of the students of GIII (100%) had
performance on average or above (A, AA, H); 90% of the students of GIV had
performance on average or above (A, AA, H) and 10% had below average per-
formance (BA); 60% of the students of GV had performance on average or above
(A, AA) and 40% had below average performance (BA, L, VL).

Table 6 shows the results, analyzed by the Likelihood Ratio Test, of the classi-
fication of Dysgraphia Scale, according with the frequency and percentage for
quality of handwriting of GI, GII, GIII, GIV and GV.

In Table 6, the results showed that there was significant difference between
the classification of Dysgraphia and Non-dysgraphia between the groups. Ac-
cording to this table, 80% of the students of GI were considerate with Dysgra-
phia, 10% of GIII and 60% of GV. Most of the students from GII, GIII and GIV
did not meet sufficient criteria to be considered with Dysgraphia.

A correlation analysis was carried out on the measures of VMI, VP, MC and
dysgraphia classification for the whole population. A Bonferroni correction was
applied (significant at p < 0.0008). Results are reported in Table 7 showed that
only group GV there was two positives correlations with moderate force (Zou,
Tunacall, & Silverman, 2003) between VMI and MC (suggesting that as the stu-
dents improves MC performance, it impacts the performance of VMI), and be-
tween VP and the classification of dysgraphia, suggesting that as the VP skills
plays an important role in the classification of dysgraphia for this group.

4. Discussion

National literature (Fusco, Cardoso, & Capellini, 2011; Germano et al., 2013;
Germano, Giaconi, & Capellini, 2016) and international (Leung, Lam, Lam, Pao,
& Li-Tsang, 2014; Overvelde & Hulstijin, 2011) indicates that elementary school
students spend most of their time in school activities as reading and writing, that
request visual perception, motor coordination and visomotor integration.

In this study, there was a certain progression in the development of abilities of
visual perception, motor coordination and viso-motor integration, when com-
paring the groups, from the 1st to 5th (GI to GV). However, this progression was
not so linear. The results showed as in viso-perception (GI < GII < GIII < GV <
GIV), motor coordination (GI < GII < GV < GIII < GIV) and viso-motor inte-
gration (GI < GII < GV < GIII < GIV).

Beery and Beery (2010) referred that at the age of 6 years old children acquire

important milestone in viso-perception (i.e. viso-perception regarding print

Table 6. Distribution of frequency and percentage of the classification of Dysgraphia
Scale for GI, GII, GIIL, GIV and GV.

GI GII GIII GIV GV
Classification f % f % f % f % f % p-value
Dysgraphia 8 80 0 0 1 10 2 20 6 60 <0.001*

Non-dysgraphia 220 10 100 9 9 8 8 4 40
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Table 7. Correlation between VMI, VP MC and dysgraphia Scale
sgraphia Scale for GI, GII, GIII, GIV and GV.

classification of Dy-

Variable Statistic VMI VP MC
GI VP Correlation coefficient (r) 0.314
p-value 0.377
MC Correlation coefficient (r) 0.109 -0.341
p-value 0.764 0.335
CL. Correlation coefficient (r) —-0.544 -0.197 -0.094
p-value 0.104 0.586 0.796
GII VP Correlation coefficient (r) -0.474
p-value 0.166
MC Correlation coefficient (r) 0.022 0.136
p-value 0.953 0.707
CL. Correlation coefficient (r) - - -
p-value - - -
GIII VP Correlation coefficient (r) -0.234
p-value 0.515
MC Correlation coefficient (r) 0.297 —-0.064
p-value 0.404 0.86
CL. Correlation coefficient (r) 0.242 0 0.166
p-value 0.501 >0.999 0.647
GIV VP Correlation coefficient (r) 0.374
p-value 0.287
MC Correlation coefficient (r) 0.088 0.047
p-value 0.81 0.897
CL. Correlation coefficient (r) -0.197 0 0.371
p-value 0.586 >0.999 0.291
GV VP Correlation coefficient (r) 0.045
p-value 0.903
MC Correlation coefficient (r) 0.748 0.132
p-value 0.013* 0.717
CL. Correlation coefficient (r) -0.424 0.643 -0.295
p-value 0.222 0.045* 0.408

Legend: CL: Classification VMI: visual-motor integration; VP: visual perception; MC: motor coordination.

writing), motor coordination (i.e. use pencil, in a comfortable and efficiently

way) and viso-motor integration (i.e. perception of details of form, performs

movements in the vertical and horizontal axes that are used in writing).

During writing, orthographic representations are direct into a non-linguistic

route, with motor programming and motor-kinematic components. The motor
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programming component comprises several subunits: the graphemic buffer
(short-term working memory necessary for attention to and retention of the
correct orthographic representation), allographic mechanisms (necessary for
case selection and differentiation among similar shaped letters), graphemic mo-
tor patterns related to letter production and the spatial representations needed to
write on a horizontal line (AdiJapha et al, 2007; Alloway & Archibald, 2008).

Competent handwriting depends on the maturation and integration of cogni-
tive, visoperceptual, and fine motor skills. Children should become competent
handwriters by 6 or 7 years of age, but still, handwriting difficulties are common
among children in both regular and special education classrooms (Rosenblum,
Weiss, & Parush, 2004; Tseng & Chow, 2000).

In this study, 80% of the students of GI were considerate with Dysgraphia,
10% of GIII and 60% of GV. These results of handwriting scale may allow us to
observe three different moments, when comparing the grade level, regarding the
demand of written activities and the influence of literacy methodology. At 1st
grade (GI), we observe a high proportion of students that were characterized
with dysgraphia, which diminish at 3rd grade and increased again at 5th grade.
The high proportion in 1st grade could be explained by the lack of systematic
teaching and practices using fine and/or motor coordination, viso-perception
and viso-motor integration activities in kindergarten. Despite the fact of these
results from the Dysgraphia Scale seemed to be towards dysfunction, it’s impor-
tant to highlight that there is no scale or test in Brazil for these parameters and
this is one of the first’s that seeks to establish an estimation of students with dy-
sgraphia, despite the limited number of subjects, and in addition to compare the
visual performance with the motor and not the percepto-motor with the writing
Concerning Developmental Test of Visual-Motor Integration, for the groups GI
and GV, the viso-perception and motor coordination scores had significant con-
tribution in the development of viso-motor integration. Regarding the VMI test,
80% of the students of GI and 100% of the students of GV had below average
performance. VP test 90% of the students of GI and 60% of the students of GV
had performance on average and MC test, 80% of the students of GI had per-
formance on average or above and 60% of the students of GV had performance
on average.

However, unlike other groups, GIII group had scored had below average per-
formance in motor coordination (100%). This score might had an impact not
only in the in the development of viso-motor integration (60% below average),
but also in viso-perception (70% below average).

This finding suggests that at first grade, the students were classified with dy-
sgraphia because of a deficit in the VMI skills. At this level, students are begin-
ning to be exposed to print and activities that demands writing knowledge.
Movements needed to handwrite a letter interact with the visual recognition of
that same letter. Mental representations of letters may therefore not be strictly
visual, but instead based on a complex neural network that includes a sen-

sory-motor component acquired while learning to read and write concomitantly.
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In other words, it is multisensory experience, as they can be seen, handwritten,
read, heard, or typed, so learning reinforces both their motor and visual repre-
sentations. Taken together, these studies highlight the role of action over percep-
tion, and indicate that there are strong connections between the visual-perceptual
and motor components of reading and writing (Bara, Morin, Alamargot, &
Bosse, 2016).

At 3rd grade (GIII), the students are more exposed to text, which demands
even more handwriting activities. At 5th grade (GV), the role of viso-motor
skills should have been acquired and automatized. This imply that the student
shift from the demand of viso-perception or motor coordination according with
class activities. However, there are none national studies about this. Another im-
plication for the student from 5th grade is the possible effect in their academic
activities. According with Wallen et al. (2013), students with handwriting diffi-
culties or developing handwriters have reduced capacity for idea generation,
planning and revision when required to focus on the mechanics of handwriting
in addition to the demands of composing written work.

Ratzon et al. (2009) referred that visual-motor integration is defined as inte-
gration between visual, perceptual, and motor skills. Visual-motor integration is
a part of visual perception skills with emphasize on its motor component. Good
visual-motor integration function is depending on maturation, and integration
of cognitive, visual, perceptual, and motor skills.

The author suggests that visual-motor integration is one of the main activities
to prepare children for handwriting. Handwriting, and copying, the same as vis-
ual- motor integration, require visual identification of form and position in
space, giving meaning to letters’ form, and performing motor manipulation for
producing letters. Studies focusing on handwriting prove to show significant as-
sociations between visual-motor integration and handwriting quality, fluency

and legibility.

5. Conclusion

The results of this study showed that it was possible to characterize and compare
the perceptual performance and viso-motor and writing school from the 1st to
5th grade of elementary school. Regarding the perceptual and viso-motor test,
students from all groups had difficulties in viso-motor integration, visual per-
ception and motor coordination. The viso-motor integration was the ability that
all groups had lower score and motor coordination was the ability that all groups
had better performance. It was possible to observe that there was not a clear
progression in the acquisition of this skill, which might suggest a lack of teach-
ing of strategies in classroom.

In addition, the results showed that at the beginning of school year (the 1st
grade), most of the students were classified with dysgraphia, which emphasizes
that the students start the alphabetization process without some essential skills,
such as viso-perception and motor coordination. This finding brings an impor-

tant impact to educational policy.
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This dysgraphia percentage diminished among the grades, but kept substantial
in the 5th grade, indicating that the handwriting is still affected by the viso-mo-

tor integration, visual perception and motor coordination skills.
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