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ABSTRACT

Visual-motor integration is a skill that involves visual perception and eye-
hand coordination. Deficit in perceptual ability and motor organization
capacity may reflect in reading, writing and arithmetic learning difficulti-
es. This study aimed to verify the relationship between visual-motor inte-
gration ability and academic performance, as well, whether visual percep-
tion ability was correlated with reading performance and whether motor
coordination ability was correlated with writing performance. Participants
were 77 students in the 2nd. year of elementary education at a public
school. To data collect were applied the Developmental Test of Visual-
Motor Integration and the Academic Performance Test. The results sho-
wed a significant correlation between visual-motor integration ability and
academic skills of reading (r = 0.230, p = 0.044), writing (r = 0.244,
p = 0.033) and arithmetic (r = 0.277, p = 0.015). In addition, was also
identified significant correlation between visual perception and reading
performance (r = 0.407, p = 0) and between the motor coordination and
cursive writing (p = 0.039). The results of this study are consistent with
the literature, concerning the verification of visual-motor integration, vi-
sual perception and motor coordination abilities influence on the students
performance in school activities.

Key words: visual-motor integration; visual perception; motor
coordination; academic performance; education, psychomotor
abilities
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INTRODUCTION

The visual-motor integration is an
harmonious interaction ability between
eyes and hands; involves visual percep-
tion and eye-hand coordination; requi-
res the ability to translate visual percep-
tion in motor function and is necessary
for many human activities like taking an
object and throwing, writing, drawing,
painting, cutting, etc 1,2.

The visual-motor coordination
construction has an essential role in wri-
ting learning3. Low perceptual ability or
motor organization capacity may reflect
in reading, writing and mathematics
learning difficulties4.

Based on the idea that intelligence
and knowledge are based on sensorio-
motor skills and thinking about the need
to identify children with learning difficul-
ties, Keith E. Beery created in the 60’s,
with Norman A. Buktenica helps, the
Developmental Test of Visual-Motor In-
tegration, also known as Beery VMI. In
1990, Pinelli Júnior held the test adapta-
tion for use in Brazil5.

According the Beery VMI authors,
in the developmental process, the child
can have the visual and motor skills, but
be unable to coordinate them. Thus, this
test aim is to assess the visual-motor
integration maturation4 as well distin-
guishing a set of features disorders of
children with learning difficulties by ge-
ometric figures reproduction5.

This test is relatively independent
in face of cultural aspects, which makes
it valid for application in the U.S. and
other countries and is particularly sensi-
tive as a performance predictor of low
socioeconomic groups4.

Since cognitive components like
visual perception and visual-motor inte-
gration are involved in the learning pro-
cess, the use of neuropsychological tes-
ts in learning area is presented as an
important tool to unravel cognitive cau-
ses that may lead to learning difficul-
ties6.

Another test that can also be used
in learning area to identify learning disa-
bilities is the Academic Performance Test
(Teste de Desempenho Escolar - TDE).

The TDE is an instrument develo-
ped and standardized in Brazil, designed
to assess the academic performance fun-
damental skills (writing, reading and
mathematics) in 1st to 6th elementary
school grades. It has adequate psycho-
metric properties with regard to their in-
ternal reliability7.

Considering the Beery VMI purpo-
se and the TDE application scope, this
study aimed to verify the relationship
between visual-motor integration ability
and academic performance, as well, whe-
ther visual perception ability was corre-
lated with reading performance and whe-
ther motor coordination ability was
correlated with writing performance.

METHODS

Participants in this study were 77
students (40 girls and 37 boys) in 2nd
elementary education year at a public
school in São Paulo State. The children’s
age ranged from 6 years and 9 months
to 8 years and 4 months, with an avera-
ge of 7 years and 6 months.

Two instruments were used to col-
lect data: The Developmental Test of Vi-
sual-Motor Integration (Beery VMI) and
the Academic Performance Test (Teste de
Desempenho Escolar – TDE).

The Beery VMI is a test used to
assess the visual-motor integration abi-
lity. It consists in reproduction of 24 ge-
ometric figures arranged in increasing
difficulty order. This test is composed of
two additional test, the Visual Percepti-
on (VP) and the Motor Coordination (MC)
which were added in 1997 review in or-
der to provide resource to statistically
evaluate the visual and motor contribu-
tions to visual-motor integration perfor-
mance.4 This test was adapted for use
in Brazil5, but there is no standardiza-



Relationship analysis between visual-motor integration Journal of Human Growth and Development 2011; 21(3): 808-817

– 810 -

tion scores by age for Brazilian children.
This situation, however, is not conside-
red a methodological obstacle in this
study because it was not the objective
of this study verify if the score obtained
was the score expected for their age
group.

The TDE is an instrument consis-
ting of three subtests: writing, reading
and arithmetic. Its objective is assess the
academic performance fundamental ski-
lls, indicating which school learning are-
as are preserved or impaired.7  In this
study the cursive writing use depended
on the child initiative.

This work was referred to the Sci-
ence Faculty Research Ethics Committee,
UNESP – Marília, and approved by the
1923/2010 protocol. The student’s care-
takers signed a voluntary participation
consent form.

The tests were administered during
school period, but in a room reserved
specifically for this purpose. The Beery
VMI (visual-motor integration) was ap-
plied collectively in 5 or 6 students group.
The TDE and the Beery VMI supplemen-
tal test were applied individually. The
tests were administered on different days
to avoid the tiring of students and the
test application order (Beery VMI and
TDE) varied between participants. Data
collection was performed daily during a
period of approximately two months.

After the data collected analyze, was
drafted and delivered to the children´s
caretakers a report with children perfor-
mance in the tests. For students who had
significant delay in visual-motor integra-
tion, visual perception and/or motor
coordination was provided to the school
and children´s caretakers, activities
suggested to help develop these skills.

The tests scoring were performed
according to their manuals instructions.
Graphics were created for better viewing of
the data and the MINITAB was used for sta-
tistical analysis. To measure the correlati-
on degree between student performance on
the Beery VMI and TDE was used de Pear-

son correlation coefficient. This test was also
used to verify the correlation existence be-
tween visual perception and reading per-
formance. To check the possible relationship
between motor coordination ability and cur-
sive writing was used the Two-sample T test.
In all statistical analysis was adopted sig-
nificance level of 5% (d” 0,05).

RESULTS

In the histrogram of VMI score (Fi-
gure 1) are showed the results obtained
by 77 students on visual-motor integra-
tion test and visual perception and mo-
tor coordination additional tests. In the
visual-motor integration test the scores
ranged from 10 to 25, with an average
of 18 hits. In the visual perception eva-
luation, students had an average score
of 21, being 7 the lowest score and 21
the highest. In the motor coordination
test, the score ranged from 15 to 28,
being 22 the average achieved.

In the histogram of TDE (Figure
2) is verified the score obtained on wri-
ting, arithmetic and reading tests. The
mean score on the writing subtest was
13 points, being the variation from zero
to 28 points. In the arithmetic evalua-
tion, the score ranged from zero to 14,
with an average of 8 points. In the rea-
ding subtest, there was a score chan-
ging from zero to 70, with an average
of 46 points.

To verify the correlation between
visual-motor integration ability and aca-
demic skills (writing, arithmetic and
reading) was applied the Pearson cor-
relation statistical test. The Pearson cor-
relation coefficients (r) and “p value” ob-
tained can be seen in Table 1. In figure 3
we can observe the positive rela-tionship
between visual-motor integration ability
and the academic skills evaluated.

Pearson correlation test was also
applied to verify the correlation existence
between visual perception test performan-
ce and reading subtest performance. The
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Figure 1: Histogram of Beery VMI score histogram.

Figure 2: Histogram of Academic Performance Test (Teste de Desempenho Escolar )
score.
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Pearson correlation coefficient obtained
was 0,407 and the “p value” was zero.

To check the correlation existence
between motor coordination ability and
cursive writing was applied the Two-Sam-
ple t statistical test. This test is used to
compare means of two samples with each
other and determine if there is statisti-
cal difference between these averages.

In table 2 are showed the mean and stan-
dard deviation in motor coordination test
according the writing (cursive writing or
not) and the “p value” for the difference
found between the letters types.

The figure 4 gives a better correla-
tion image between motor coordination
test performance and font (cursive wri-
ting or not).

Table 1: Pearson correlation between visual-motor integration ability and writing,
arithmetic and reading academic skills.

Pearson correlation coeficient (r)
“P value”

Visual-Motor integration  x  Writing 0,244 0,033

Visual-Motor integration  x  Arithmetic 0,277 0,015

Visual-Motor integration  x  Writing 0,230 0,044

Figure 3: Main effects plot graph for the visual-motor integration average score by
writing, arithmetic and reading factors.

 

280

20

18

16

14

12
140

700

20

18

16

14

12

Writing

M
ea

n

Arithmetic

Reading

Main Effects Plot for Visual-Motor Integration
Data Means



Relationship analysis between visual-motor integration Journal of Human Growth and Development 2011; 21(3): 808-817

– 813 -

Table 2: Two-sample T test of statistical significance between the motor coordina-
tion test performance and letter type (cursive writing or not).

Letter  Type Participants number (N) Mean Std Desv.

Cursive 25 23,32 3,33

Not cursive 52 21,67 2,85

* difference T-Test = 0; “p value” = 0,039

Figure 4: Boxplot of motor coordination for letter types.

DISCUSSION

The correlation statistical test re-
sults (Table 1) indicate that there was a
significant correlation between visual-
motor integration ability and academic
abilities evaluated.

In the literature are found many
studies dealing with the visual-motor in-
tegration ability accessed by Beery VMI
with important skills for academic suc-
cess. An example is the study that also
aimed to examine the relationship be-
tween the visual-motor integration and
academic performance. 191 students
from an elementary school in Ohio, Uni-
ted States, aged between 7 and 9 years,
participated in this study. The first-year
students were assessed on visual-motor
integration, reading, writing and mathe-

matics. The students in second and third
years were assessed in those skills and
also in spelling. The results cited by the
author showed that the VMI performan-
ce was significantly related to the tea-
chers evaluation in relation to reading,
writing, mathematics and spelling8.

Another study that evaluated the
visual-motor integration with Beery VMI
and correlated it with important acade-
mic abilities was conducted in order to
examine the relationship between VMI
test performance and legibility writing.
Participated in this study 54 children at-
tended in day care. The results showed
that the students were able to copy the
first nine VMI geometric forms had a sig-
nificantly better performance than stu-
dents who failed to correctly copy the
same nine forms. This result led the au-
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thors to conclude that the visual-motor
integration ability was related to ability
to copy letters legibly9.

In an attempt to reduce school fai-
lure in early grades through the psycho-
motor skills recovery, a study was con-
ducted with 20 students from 4 to 8 years
in order to detect children psychomotor
lags, emphasizing the body movements’
importance to writing acquisition and to
identify the multiple psychomotor aspects
that influence the literacy process. In this
studies were assessed, among other ski-
lls, fine motor coordination and visual-
motor skills. The results pointed out that
only 50% of the children were able to
perform all activities that aimed to eva-
luate these aspects, indicating, according
to the authors, participants´ difficulty in
performing activities that required the
simultaneous use of hands and eyes (vi-
sual-motor integration). Another quite
evident difficulty was related to the
prehension movement: 60% of children
held the pencil incorrectly. It was also
noticed that children, in general, had  the
frame and copy records slowly, hold the
pencil and/or pen incorrectly, and had
inadequate pressure control applied on
pen/pencil10.

Regarding the relationship analy-
sis between visual perception and rea-
ding performance, in this study, the Pe-
arson correlation test showed a
significant correlation between the per-
formance on the visual perception test
and reading subtest.

Regarding the relationship analysis
between motor coordination and writing
performance, the “p value” (0,039) ob-
tained from the Two-Sample T statistical
test showed a statistically significant di-
fference between  the types letter (cursi-
ve writing or not), concluding, through the
medium, that the initiative to write in cur-
sive is relate to motor skills.

There were no studies found in li-
terature studies about the relationship
between the variables visual perception
and reading or motor coordination and

cursive writing. However, there is the stu-
dy that described the children with 6 and
7 years old performance in the Beery VMI
and examined the relationship between
the score on this test and the accuracy
outline and the children motor ability le-
vel. In this study, the visual subtest sho-
wed significant correlation with the time
taken for text copy activity completion
and the motor test showed significant
correlation with the copy time and the
writing quality assessment realized by the
teacher. According to the authors, the
results supported the relationship betwe-
en visual-motor performance and writing
quality11.

Changes in the motor coordinati-
on development have been a constant
among students who have learning pro-
blems. According the literature at least
50% of students with learning disorders
have motor difficulties12. Concerned with
such prevalence, a study was conduc-
ted aiming to characterize the fine, sen-
sory and perceptive motor function per-
formance in students with dyslexia,
disorder and learning difficulties and to
correlate these findings with students
writing. The study included 80 students
from 2nd to 4th grade, of both genders
and aged between 7 and 11 years old.
20 students of these study had a inter-
disciplinary diagnosis of dyslexia (group
I), 20 had learning disorders (group II),
20 had learning difficulties (group 3) and
20 had no such difficulties (group IV).
These children were submitted to asses-
sment of fine motor function (wich is
divided into three parts: fine motor func-
tion, sensory motor function and per-
ceptual motor function) and writing
analysis through the dysgraphia scale
application in the assessment of a note
dictation writing. The results showed
that the motor difficulties were presen-
ted in all students groups. Regarding the
fine, sensory and perceptive motor func-
tion classification, among students with
dyslexia, 20% had moderate dysfuncti-
on, 50 had mild dysfunction and 30%



Relationship analysis between visual-motor integration Journal of Human Growth and Development 2011; 21(3): 808-817

– 815 -

had no dysfunction; among the students
with learning disorders, 955 had mild
dysfunction and 5 % had no dysfuncti-
on; among students with learning diffi-
culties, 90% had mild dysfunction and
10% had no dysfunction; among stu-
dents without learning difficulties, 55%
had mild dysfunction and 45% had no
dysfunction. Regarding the dysgrafia
presence, this was observed in 85% do
students with dyslexia, 100% of stu-
dents with learning disorders, 45% of
students with learning difficulties and
15% of children without learning diffi-
culties12.

For an adequate quality writing,
that is, a good handwriting, it is neces-
sary, among other things, appropriate
fine motor control and visual-motor in-
tegration, motor planning, propriocep-
tion, visual perception, sustained atten-
tion and fingers sensory awareness13.
The impairment in these skills can re-
sult in illegible handwriting and can
compromise the child academic perfor-
mance13.

In general, the learning process in-
volves many skills, included motor abi-
lities14. Read and writing learning is a
complex and difficult process for chil-
dren in early literacy, because encom-
passes both biological and social factors
and requires cognitive, linguistic and
motor skills15, 16.

Children with learning difficulties
demonstrate perceptual difficulties to
identification, interpretation and discri-

mination of stimuli, which seem to reso-
nate in reading, writing and mathema-
tics difficulties17. Regarding the social
factors cited in the literature, that appe-
ar to interfere with academic learning are
the school and familiar environment,
learner´s own motivation and positive
reinforcement18, 19.

Some studies emphasize the mo-
tor abilities importance for academic per-
formance, since problems in these skills
can lead to delays in general learning20.
There is a close relationship between
what the child is capable of learning (cog-
nitive) and what it is capable (motor),21

therefore, the students motor skills mo-
nitoring is a preventive act for professio-
nals involved with learning.

It is essential that the child before
beginning to systematize the literacy pro-
cess, acquire certain concepts or skills
that will enable and facilitate the reading
and writing learning14.

In this study we could verify the
relationship existence between the vi-
sual-motor integration and academic ski-
lls (reading, writing and arithmetic). We
also identified the relationship between
the visual perception ability and the rea-
ding performance, and the relationship
between the motor coordination and the
cursive writing.

The results of this study point to
the influence of visual-motor, visual per-
ception and motor coordination abilities
on school performance in reading, arith-
metic and cursive writing activities.
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