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ABSTRACT:

Aims: This study aimed to compare and characterize the fine, sensory and perceptive function
performance and handwriting quality between students with learning difficulties and students with
good academic performance. Methods: This study comprised 192 students from 2nd to 4th grades,
both genders, whose ages ranged from 7 to 11 years old. The students were distributed into: GI,
GII, GIII and GIV, comprising 96 students with learning difficulties, and groups GV, GVI, GVII, GVIII
comprising 96 students with good academic performance. The students were submitted to evaluation
of fine motor, sensorial and perception functions and handwriting evaluation under dictation.  Results:
The results showed that the students with learning difficulties, from 1st to 3rd grade, had lower
performance on tests of fine motor, sensory and perceptive function, when compared to the students
with good academic performance in the same grade; the students from 4th grade, both groups, did
not show changes on fine motor, sensory and perceptive function; and only the students of GII
showed dysgraphia. Conclusions: the results presented in this study suggest that the qualitative
aspects of fine motor, sensory and perceptive skills reflect the integrity and maturity of central
nervous system and can probably play an important role in early diagnosis of development disorders
and consequently prevent academic disorders such as handwriting performance.
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INTRODUCTION

Learning difficulty refers to a discrepancy
between what is presumed that the child is
potentially able to learn under a given situation in
the classroom, and what the child really performs.
It is considered in the literature as a barrier or
obstacle which prevents learning during the
enrollment and refers to assimilation of the
proposed contents. It is also characterized by a
heterogeneous group of events which lead to low
academic performance in tasks, such as: reading,
writing and mathematical-calculation and can be

categorized as transient, besides occurring at any
time in the teaching-learning process1-3.

Studies4-6 have indicated that for students
with learning difficulties, motor changes may occur
due to a number of environmental factors, which
contribute to a delay in the development of the
central nervous system and their executing
functions (memory and attention), increasing the
probability of deficits in motor development.

In the presence of learning difficulties there
is higher probability of alterations for praxic and
gnosic functions impairing dexterity, speed of object
manipulation, accuracy of movement, hand posture
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and writing skills, and, consequently, the functional
tasks, such as: buttoning, using scissors, handling
coins, pencils and writing4,7,8.

Writing is one of the most refined actions and
requires the integration of sensory, perceptual,
cognitive and fine motor functions, and it is
considered common for the child to present some
difficulty in learning. Before being able to write, the
children must develop many skills, such as
maintaining body balance without the use of hands,
grasp and release an object voluntarily, handle
utensils, as spoon, scissors and pencils; besides
being able to manipulate objects in their hands with
dexterity, making the adjustments necessary to use
them, when interacting in the environment9-11.

Changes at any level of fine motor function,
since the capture of sensory information, the
processing and sequencing until the motor act itself,
lead to bad stroke of writing, known as dysgraphia.
This difficulty can reach from 10% to 30% of
students, among the population, and is
characterized as: difficulty in writing, illegible
handwriting, inappropriate form of the letter and
spelling errors, thus, hampering the identification
of writing 8, 10-13.

Therefore, it is important to know the profile
of fine motor and writing skills of students with and
without learning difficulties, because it can be used
at the time of the speech language therapist,
pedagogical and psychological differential diagnosis
among learning disorders (dyslexia and learning
disabilities) and the difficulties of learning14.

Based on the above, this study aimed to
characterize and compare the performance of fine
motor, sensory and perceptual functions and writing,
among students with learning difficulties and with
good academic performance.

METHODS

This study was approved by the Ethics
Committee of the Faculty of Philosophy and Sciences
of São Paulo State University - UNESP - Marilia –
São Paulo - Brazil, under protocol number 3405/
2006.

The study included 192 students aged from
7 years to 11 years and 11 months, both genders,
who attended from 1st to 4th grades of  elementary
school,  from two public schools in the city of Marilia-
SP, and were divided into eight groups, as follows:

Group I (GI): composed by 29 students,
from 7 to 8 years old, twenty (70%), male gender
and nine (30%) female gender, with learning
difficulty, from the 1st grade.

Group II (GII): composed by 32 students,
from 8-9 years old, twenty-three (72%),  male
gender, and nine (28%), female gender, with
learning difficulty, from the 2nd grade.

Group III (GIII): composed by 22 students,
from 9-10 years old, fourteen (67%), male gender

and eight (33%), female gender, with learning
difficulty, from the 3rd grade.

Group IV (GIV): composed by 13 students,
from 10-11 years of age, nine (69%), male gender
and four (31%), female gender, with learning
difficulty, from the 4th grade.

Group V (GV): composed by 29 students,
from 7-8 years old, twenty (70%) male gender and
nine (30%), female gender, without learning
disabilities, from the 1st grade.

Group VI (GVI): composed by 32 students,
from 8-9 years old, twenty-three (72%) male
gender and nine (28%), female gender, without
learning disabilities, from the 2nd grade.

Group VII (GVII): composed by 22
students, from 9-10 years old, fourteen (67%), male
gender and eight (33%), female gender, without
learning disabilities, from the 3rd grade.

Group VIII (GVIII): composed by 13
students, from 10-11 years old, nine (69%), male
gender and four (31%), female gender, without
learning disabilities, from the 4th grade.

The students of the groups with learning
difficulties (GI to GIV) and groups without learning
difficulties (GV to GVIII), were nominated by
teachers based on their performances in the
assessments such as: reading, writing and
mathematical calculation on the 3rd and 4th quarters
of the year. The sample of this study was matched
according to gender, age and educational level.

For this study, we used the following
procedures:

a) Consent Form:  According to the
resolution of the National Health Council 196/96,
before the beginning of the assessments, parents
or guardians of the selected patients signed a
Informed Consent, allowing the study.

b) Evaluation of Fine Motor, Sensory and
Perceptual Function15: This assessment tool
involves areas that represent different subsystems
of motor control, providing a means of evaluating
the school age child. The assessment is divided into
three parts:

- Fine motor function (FMF), which includes
the following specific tests: Grips (fingertip, pencil
grip, grab cylinder, stick with the palm of the hand,
hold a key) (FMF1), Put coins into a box (FMF2) ,
pegboards  (FMF3), Pour water from one glass to
another (FMF4), Screw nuts onto a bolt (FMF5),
Thread small beads on a string (FMF6) and finger-
thumb opposition (FMF7).

- Sensory function (S): Position sense (SF1),
Touch (S2), Pain (S3), Temperature (S4),
Differentiation: sharp and blunt objects (S5);
Stereognosis (S6), Graphesthesia (S7), Two points
Discrimination (S8) and Extinction (S9).

- Perceptual Function (P): Imitation of
postures (P1), Buttoning 5 buttons (P2,) Tie a bow
(P3), Trace of a flower (P4) and Cut a circle (P5).

The item cooperation (COOP), refers to
cooperation of the students in the realization of
assessment tests.
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The tests were designed to evaluate both
hemi-bodies, and the score must be calculated by
the simple average between them, that is, the sum
of the punctuation for each hemi-body in the tests,
divided by two. By the individual scores of each
test, it is possible to get the final classification of
the assessment, by adding the punctuation from
all of them, and dividing by the total number of
tests, which can demonstrate the following results:
severe dysfunction (SD): average ranging from 0.0
to 0.9, moderate dysfunction (MD): average 1.0 to
1.9, mild (M): average 2.0 to 2.8, and no
dysfunction (ND) average from 2.9 to 3.0.

c) Lorenzini Scale of Dysgraphia16:
Assessment that allows to analyze the following
aspects of writing: flowing lines, progeny and/or
ascending lines, irregular space between words,
retouched letters, curvatures and angles of the
arches of the letters m, n , u and v, junction points,
collisions and adherences, sudden movements, ir-
regular in size and bad forms.

The overall score for each handwriting ranged
from zero to seventeen points, being considered
with dysgraphia every subject who obtained grade
equal or above eight and a half points - equivalent
to 50% of the overall score.

The Scale of Dysgraphia was not applied for
1st grade students, because at this stage, the child
is not able to arrange a graphical representation,
and a coherent final meaning. The objects are drawn
loosely and the relationship between them is
subjective. At this school stage, children have
strokes that show immaturity, lack of control and
irregularity on the graphic act. Despite their efforts,
the writing ability of these students may appear
very irregular, blurry, retouched and poorly
distributed on the sheet.

The results were analyzed using the Mann-
Whitney Test and Qui-square Test, adjusted by
Fischer’s statistic. The level of significance (p value)
adopted was 5% (0.05) and was marked with an
asterisk. For data analysis, it was used the SPSS
(Statistical Package for Social Sciences), version
13.0.

RESULTS

In Table 1, it can be observed that the results
analyzed statistically by Mann-Whitney Test, showed
significant differences between GI and GV for tests
FMF3, FMF7, S6, S8 and P1, which indicates that
the students of GI had lower performance for the
pegboards test,  finger-thumb opposition,
stereognosis, two-point discrimination, and
imitation of postures, respectively, compared to
students of the GV.

In Table 2, the results analyzed statistically
by Mann-Whitney Test, showed significant
differences between GII and GVI in the tests FMF3,
S3, S7 and S9, indicating that students of the GII
had lower performance for pegboards, discrimina-

tion of touch with the brush, graphesthesia and
discrimination of two points respectively, compared
to GVI students.

In Table 3, it can be observed a statistically
significant difference between the groups GIII and
GVII on the tests FMF7 and P4, indicating that the
students of GIII had lower performance in the tests
of finger-thumb opposition and trace of the figure
respectively, compared to the students of group
GVII.

In Table 4, it can be observed by the
statistically analyzed results, that there was not
significant difference between the groups with and
without learning difficulties, from 4th grade students,
when compared.

In table 5, it can observed with the analysis
by Qui-square Test, adjusted by Fischer’s statistic,
that  there was not statistically significant difference
between the groups, in relation to the level of mo-
tor fine, sensory and perceptual dysfunction,
presenting similar performance between the groups
with and without learning difficulties, independent
of the grade, because all the students presented
mild dysfunction.

Table 6 presents the results statistically
analyzed by the Qui-square Test, adjusted by
Fischer’s statistics, enabling to observe statistically
significant difference between the groups GII and
GVI, which indicates that the students of GII showed
presence of dysgraphia.

DISCUSSION

According to the results presented in this
study, it can observed that students with learning
difficulties, from the 1st, 2nd, 3rd and 4th grades
showed fine motor, sensory and perceptual perfor-
mance lower than the students without learning
difficulties, corroborating to the national6 and
international17 study.

The students from the 1st grade (GI), showed
difficulties concerning pegboard skills, fingers-
thumb opposing, differentiation of sharp and blunt
objects, two-point discrimination and imitation of
postures. The students from the 2nd grade (GII),
showed difficulties concerning pegboards,
discrimination of touch with the brush, stereognosis
and two-point discrimination, while the students
from the 3rd grade (GIII), presented difficulties in
performing fingers-thumb opposition and tracing
figures.

According to the literature6,18-20, students with
learning difficulties have problems in global and fine
motor skills, showing a vulnerable motor profile for
the performance of school motor tasks and daily
activities.

The fine motor, sensory and perceptual
changes impair normal development and the
refinement of fine motor coordination during the
natural sequence of development. These changes
affect the way in which  the coordination
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Table 1: Distribution of the mean, standard deviation and p value of the groups GI and GV in the evaluation

of fine motor (FMF), sensory (S), perceptive (P) functions and cooperation

Variable                    Group                           Mean                     Standrd desviation               P Value

FMF1 I 3,00 0,00 > 0,999

V 3,00 0,00

FMF2 I 2,76 0,44 0,319

V 2,86 0,35

FMF3 I 2,03 0,19 0,006*

V 2,31 0,47

FMF4 I 2,97 0,19 0,164

V 2,86 0,35

FMF5 I 2,17 0,54 0,216

V 2,34 0,67

FMF6 I 2,52 0,51 0,430

V 2,62 0,49

FMF7 I 1,66 0,61 0,004*

V 2,17 0,66

S1 I 2,45 0,69 0,151

V 2,69 0,54

S3 I 2,66 0,67 0,421

V 2,83 0,38

S4 I 3,00 0,00 > 0,999

V 3,00 0,00

S5 I 2,93 0,26 0,584

V 2,90 0,56

S6 I 2,07 1,19 0,016*

V 2,79 0,41

S7 I 2,90 0,31 0,643

V 2,93 0,26

S8 I 1,07 0,75 < 0,001*

V 1,83 0,54

S9 I 1,90 1,05 0,087

V 2,34 0,90

S10 I 2,62 0,62 0,735

V 2,55 0,69

P1 I 1,97 0,42 0,009*

V 2,34 0,67

P2 I 2,72 0,45 0,232

V 2,83 0,47

P3 I 2,07 1,16 0,197

V 2,34 1,17

P4 I 2,17 0,66 0,101

V 2,45 0,57

P5 I 2,38 0,56 0,514

V 2,48 0,51

COOPERATION I 2,90 0,31 > 0,999

V 2,90 0,31

Mann-Whitney Test; significance level of 5% (0.050); * statistically significant.
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Table 2: Distribution of the mean, standard deviation and p value of the groups GII and GVI in the

evaluation of fine motor (FMF), sensory (S), perceptive (P) functions and cooperation

Variable                    Group                           Mean                     Standrd desviation               P Value

FMF1 II 3,00 0,00 > 0,999

VI 3,00 0,00

FMF2 II 2,94 0,25 0,154

VI 3,00 0,00

FMF3 II 2,22 0,42 0,037*

VI 2,47 0,51

FMF4 II 2,88 0,42 0,968

VI 2,91 0,30

FMF5 II 2,66 0,60 0,919

VI 2,69 0,47

FMF6 II 2,56 0,50 0,306

VI 2,69 0,47

FMF7 II 2,16 0,72 0,936

VI 2,13 0,75

S1 II 2,66 0,65 0,324

VI 2,81 0,47

S3 II 2,78 0,42 0,005*

VI 3,00 0,00

S4 II 3,00 0,00 > 0,999

VI 3,00 0,00

S5 II 3,00 0,00 0,154

VI 2,94 0,25

S6 II 2,50 0,92 0,057

VI 2,88 0,34

S7 II 2,88 0,34 0,040*

VI 3,00 0,00

S8 II 1,94 0,44 0,198

VI 2,09 0,53

S9 II 2,34 0,83 0,023*

VI 2,75 0,62

S10 II 2,78 0,49 0,953

VI 2,81 0,40

P1 II 2,25 0,51 0,653

VI 2,31 0,47

P2 II 2,91 0,30 0,644

VI 2,94 0,25

P3 II 2,47 1,11 0,192

VI 2,13 1,29

P4 II 2,38 0,55 0,271

VI 2,53 0,51

P5 II 2,47 0,51 0,320

VI 2,59 0,50

COOPERATION II 2,91 0,30 0,306

VI 2,97 0,18

Mann-Whitney Test; significance level of 5% (0.050); * statistically significant.
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Table 3: Distribution of the mean, standard deviation and p value of the groups GIII and GVII in the

evaluation of fine motor (FMF), sensory (S), perceptive (P) functions and cooperation

Variable                    Group                           Mean                     Standrd desviation               P Value

FMF1 III 3,00 0,00 > 0,999

VII 3,00 0,00

FMF2 III 3,00 0,00 > 0,999

VII 3,00 0,00

FMF3 III 2,32 0,48 0,132

VII 2,55 0,51

FMF4 III 3,00 0,00 0,317

VII 2,95 0,21

FMF5 III 2,91 0,29 0,639

VII 2,86 0,35

FMF6 III 2,77 0,43 0,494

VII 2,82 0,50

FMF7 III 1,86 0,56 0,022*

VII 2,32 0,72

S1 III 2,73 0,63 0,173

VII 2,91 0,43

S3 III 2,68 0,65 0,230

VII 2,86 0,47

S4 III 2,95 0,21 0,317

VII 3,00 0,00

S5 III 3,00 0,00 > 0,999

VII 3,00 0,00

S6 III 2,55 0,67 0,567

VII 2,64 0,66

S7 III 2,86 0,35 0,300

VII 2,95 0,21

S8 III 1,95 0,65 0,470

VII 2,10 0,62

S9 III 2,14 0,77 0,208

VII 2,41 0,80

S10 III 2,86 0,35 0,334

VII 2,86 0,64

P1 III 2,10 0,54 0,117

VII 2,36 0,58

P2 III 3,00 0,00 0,317

VII 2,95 0,21

P3 III 2,50 1,01 0,217

VII 2,82 0,66

P4 III 2,27 0,88 0,024*

VII 2,77 0,43

P5 III 2,50 0,51 0,063

VII 2,77 0,43

COOPERATION III 3,00 0,00 > 0,999

VII 3,00 0,00

Mann-Whitney Test; significance level of 5% (0.050); * statistically significant.
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Table 4: Distribution of the mean, standard deviation and p value of the groups GIV and GVIII in the

evaluation of fine motor (FMF), sensory (S), perceptive (P) functions and cooperation

Variable                    Group                           Mean                     Standrd desviation               P Value

FMF1 IV 3,00 0,00 > 0,999

VIII 3,00 0,00

FMF2 IV 3,00 0,00 > 0,999

VIII 3,00 0,00

FMF3 IV 2,62 0,51 0,697

VIII 2,54 0,52

FMF4 IV 3,00 0,00 > 0,999

VIII 3,00 0,00

FMF5 IV 2,85 0,38 0,149

VIII 3,00 0,00

FMF6 IV 2,92 0,28 0,547

VIII 2,85 0,38

FMF7 IV 2,15 0,69 0,122

VIII 2,54 0,78

S1 IV 2,69 0,63 0,270

VIII 2,92 0,28

S3 IV 2,54 0,66 0,064

VIII 2,92 0,28

S4 IV 3,00 0,00 > 0,999

VIII 3,00 0,00

S5 IV 2,77 0,44 0,286

VIII 2,92 0,28

S6 IV 2,77 0,44 > 0,999

VIII 2,77 0,44

S7 IV 2,85 0,38 0,626

VIII 2,77 0,44

S8 IV 2,08 0,64 0,531

VIII 2,23 0,73

S9 IV 2,23 1,01 0,095

VIII 2,77 0,60

S10 IV 2,92 0,28 0,317

VIII 3,00 0,00

P1 IV 2,54 0,52 > 0,999

VIII 2,54 0,52

P2 IV 3,00 0,00 > 0,999

VIII 3,00 0,00

P3 IV 2,85 0,55 0,956

VIII 2,77 0,83

P4 IV 2,62 0,51 0,686

VIII 2,69 0,48

P5 IV 2,77 0,44 0,665

VIII 2,69 0,48

COOPERATION IV 2,92 0,28 0,317

VIII 3,00 0,00

Mann-Whitney Test; significance level of 5% (0.050); * statistically significant.
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improvement occurs, for more complex activities,
such as: using tools like  pencils and scissors, or
even the simple  and independent use of the hands
and fingers 6,7,10, justifying the immaturity of the
students of GI and the low performance of  GII
students for writing activities.

Nevertheless, the results presented in this
study suggest that, with the increase of the
chronological age and school grade, students are
more exposed to writing and, therefore, there is
fine motor, sensory and perceptual refining,
progressing towards a largest organization of
sensory and motor systems10,21-23, justifying the
absence of dysgraphia in students with and without
school difficulties, from the 4th grade.

The fine motor, sensory and perceptual skills
are gradually being refined with the sensory-motor
integration in constant harmony, so that, at the end
of this period, the student performs numerous
sophisticated skil ls. Therefore, due to the
improvement that occurs in visual perception, on
visual skills to chase moving objects, within the
speed reaction time, speed of movement and in
sensor-motor integration, it is expected to occur
an improvement on the writing track throughout
the grades21,24,25.

The findings of this study evidenced that the
assessment of fine motor, sensory and perceptual
functions constitute an important element for the
clinical and educational diagnosis. This suggests that
qualitative aspects of the fine motor, sensory and

perceptual skills reflect the integrity and maturity
of the central nervous system and may, probably,
play an important role in early diagnosis of the
development disorders and, consequently, prevent
academic disorders, as writing performance, for
example.

During the study, the main limitation found,
refers to the lack of international studies, focusing
on learning difficulties, which could allow a
comparative analysis of the criteria used, and the
results obtained in this study. Most of the
international studies are conducted with students
with learning disorders (dyslexia and learning
disabilities).

Thus, based on the f indings of  th is
research, we suggest that this study be replicated
with other populations of students with learning
di f f icu l t ies,  because th is  wi l l  enable the
determination of a parameter to establish a
profile of the fine motor, sensory and perceptual
functions of students with learning difficulties,
as well as the establishment of the relationship
between these functions and dysgraphia and its
consequences for the academic context of these
students in the Brazilian reality.

From the results found in this study, it can
concluded that students with learning difficulties
from 1st to 3rd grade had lower performance on tests
of fine motor, sensory and perceptual functions,
compared to students without learning difficulties
in the same grade.

Table 5: Distribution of the p value refers to comparison between the groups regarding the level of fine

motor, sensory and perceptual dysfunction

Groups Severe Moderate Mild No P Value
Disfunction Disfunction Disfunction Disfunction

I 0 2 27 0 0,405
V 0 0 23 6
II 0 1 28 3 0,586
VI 0 0 25 7
III 0 0 21 1 0,411
VII 0 0 16 6
IV 0 0 10 3 0,467
VIII 0 0 7 6

Test of Qui-square adjusted by Fischer’s statistic; significance level of 5% (0.050);  * statistically significant.

Table 6: Distribution of the p value refers to comparison between the groups regarding the dysgraphia

Groups Presence Absence Valor de p
of dysgrafhia of dysgrafhia

GII 16 16 0,024*
GVI 5 27
GIII 5 17 0,054
GVII 0 22
GIV 1 12 > 0,999
GVIII 1 12

Test of Qui-square adjusted by Fischer’s statistic; significance level of 5% (0.050);       * statistically significant.
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In the population of this study, there was
no significant evidence of dysfunction on the fine
motor, sensory and perceptual funct ions,
suggesting that altered fine motor skill, is not part
of the learning difficulties frame, but this result
should be observed carefully, because even so,
the students with and without learning difficulties
are classif ied with the presence of  mild
dysfunction.

Still, the results suggest that the dysgraphia
identified in the students of the 2nd grade with
learning difficulties may be due to low stimulation
and experience with activities for fine motor, sensory
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