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ABSTRACT

Purpose: to characterize handwriting aspects of children and adolescents with com-
plaints of learning difficulties, based on the type of handwriting they used.

Methods: thirty-two children and adolescents participated in the study. They were
first to eighth graders of both sexes, aged 7 to 15 years, with complaints of learn-
ing difficulties. The participants were divided according to the type of letter they
used: SG1 (block letters), SG2 (cursive letters), and SG3 (mixed letters). A themed
composition was analyzed with an adapted Dysgraphia Scale. Afterwards, the score
obtained in the items of the Dysgraphia Scale was statistically analyzed, comparing
the results between the three groups, between SG1 and SG2, SG1 and SG3, and SG2
and SG3. Appropriate statistical tests were applied, considering as significant the
p-value < 0.05.

Results: no difference was found regarding the groups’ age and schooling level. As
for the items in the Scale, there was a difference between the three groups regarding
irregular spacing in between words, collisions and adhesions, and total score. Signs of
dysgraphia were observed in the three groups, according to the Scale’s criteria.

Conclusion: changes in handwriting are common in children with learning difficulties,
especially when they write using cursive and mixed letters.
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INTRODUCTION

Writing is a complex process that involves having
previously learned to read — which makes it more
complicated than reading’. Acquiring it requires a quite
long and demanding process that begins early —around
two years old, when the first graphic movements are
produced — and is consolidated later, in adolescence.
However, the most substantial changes in the charac-
teristics of one’s handwriting take place between five
and 10 years old2.

The acquisition of writing is the sum of aspects
related to maturation, development, and integration of
the central nervous system®, motor components®*, and
the social context to which the child belongs®.

In principle, the act of writing involves an extensive
area of the brain’s left hemisphere, comprising twelve
cortical areas. Of these, three are considered primarily
specific for writing (left superior frontal sulcus/middle
frontal gyrus area; left intraparietal sulcus/superior
parietal area; and right cerebellum)3. Also, the cognitive
and motor components related to the writing perfor-
mance include fine motor control (manual adjustment,
bilateral integration, and motor planning), visual-
motor integration, visual perception, kinesthesia, and
sustained attention®.

Cursive writing requires the mastery of movements
that represent an excessive effort on the part of children
that are not even able yet to easily hold the pencil and
control its. Hence, in the context of Brazilian education,
it is recommended that handwritten block capitals be
used first, as they are easier to recognize and write.
Later, the students are led to acquire the cursive
letters, as it allows for more agile writing — although its
continuous tracing is not simple’. A study evidenced
that the differences in graphic patterns tend to decrease
as the child grows older®.

Changes in the cognitive and motor components
related to the writing process can change the perceptual
organization, spatial-temporal structuring, and body
scheme development. This process can result in
changes in the visual-perceptual integration capacity,
topological disorders, abnormal body posture, difficulty
to hold the pencil, and, as a result, a slow and tiresome
handwriting®. Children with developmental coordination
disorders present these characteristics since they have
problems producing writing, especially to form letters,
regardless of their age™.

Hand dominance is another factor that interferes
with manual dexterity''. Thus, laterality may influence
the writing performance, given that children with
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ambidexterity, inhibited left-handedness, and/or cross-
dominance have risk factors for dysgraphia®.

The unbalance in the functioning of the abovemen-
tioned components may trigger dysgraphia, which has
two meanings: It can refer to orthographic changes,
or to deficits that affect either the motor planning or
other processes involved in producing writing™. It
can be characterized by slow writing, illegible writing,
poorly organized letters in space (too short letters,
non-straight lines, misplaced letters in the line, etc.),
and misspellings's.

Dysgraphia is defined by the DSM-5 as the
persistent and impairing writing skill difficulty, which
can be one of the manifestations of the specific learning
disorder'. However, it can be present both in children
with learning disorders and those with learning diffi-
culties. It can occur in children with good academic
performance, as well'.

Learning to read and write requires systematic
instruction, a process to which the school is directly
related. Most of the school activities involve writing
skills®. Nonetheless, most of the teachers are unfamiliar
with important aspects of the children’s learning devel-
opment because they lack the structured knowledge
about the psychomotor functions necessary to acquire
writing'®. When they refer to the children’s writing diffi-
culties, the teachers relate them to the orthographic
aspects instead of letter shape'”.

Given the importance of the knowledge of
handwriting, this study aimed to characterize aspects of
the handwriting of children with complaints of learning
difficulties, according to the type they used, to verify
signs suggestive of dysgraphia.

METHODS

This is a cross-sectional, observational, quantitative,
individuated study, approved by the Research Ethics
Committee of the Hospital Universitario Onofre Lopes,
Brazil, under protocol no. 1.012.635/2015. The data was
collected from participants of a project for children with
learning difficulties, which takes place in the teaching
clinic of the Universidade Federal do Rio Grande do
Norte, Rio Grande do Norte, Brazil. Its objective is the
assessment and intervention of children with learning
difficulties, specifically regarding their reading and
writing.



Participants

The sample consisted of 32 children and adoles-
cents of both sexes, aged 7 to 15 years, whose
schooling ranged from first to eighth grade, encom-
passing elementary and middle school.

The inclusion criteria were: (a) children and adoles-
cents with specific complaints of learning difficulties
with consequences on their school achievements
in the preestablished age range; (b) participants of a
specific project for children with learning difficulties
whose parents signed the informed consent form (ICF),
(c) participants of the said project who signed the
informed assent form (IAF), (d) children and adoles-
cents that wrote spontaneously in the assessment
process. Participants that presented other emotional,
physical, and health complaints impairing their school
performance were excluded, as well as the samples of
children and adolescents who used a pen and/or had
previously written some lines before beginning their
text.

The groups were composed based only on the
analysis of the sample of writing, and the participants
were divided, according to the type of handwriting
they used, resulting in three groups. It was decided to
form the groups based on the characteristics of their
handwriting because the child’s chronological age
or grade in school is not always compatible with their
performance. Hence, regardless of schooling or age
group, the handwriting, characterized by its type of
letter, was the object of this study:

e Study group 1 (SG1): Eight children/adolescents
with learning difficulties that wrote with block letters;

e Study group 2 (SG2): 12 children/adolescents with
learning difficulties that wrote with cursive letters;

* Study group 3 (SG3): 12 children/adolescents with

learning difficulties that wrote with mixed letters (i.e.,

sometimes block, sometimes cursive letters).

Instrument and Procedures

The instrument used was the Dysgraphia Scale
proposed by Lorenzini (1993)'®, based on the
Ajuriaguerra’s Dysgraphia Scale (1971). It was adapted
for this study because the instrument analyzes the
handwriting resulting from a dictation, whereas in this
study it was decided to analyze the writing based on
the theme “The haunted house”. For the writing, the
participants were supplied with a white paper and a no.
2 pencil. They were then told the theme for the compo-
sition, which they wrote in a single session, with no
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time limits. After the activity, the assessor analyzed their
resulting handwriting. The scale enables the writing to
be quantitatively analyzed based on scores given to
10 analysis items: (1) fluctuating lines; (2) descending
and/or ascending lines; (3) irregular spacing in between
words; (4) retouched letters; (5) curves and angles in
the arches of M, N, V, U; (6) junction points; (7) colli-
sions and adhesions; (8) sudden strokes; (9) irregular
dimensions; and (10) poor shapes. The score ranges
from zero to 17 points; a score of eight and a half points
(50% of the total) or higher is considered dysgraphia.
As an additional element to be analyzed, the item (11)
was included in this study: the number of lines used.

For SG1, the items (5) curves and angles in the
arches of M, N, V, U; (6) junction points; and (8) sudden
strokes were removed, as the type of letter they used
does not allow for such analyses. Thus, for this group,
those who scored the proportional values in the test
(i.e., a score of 6 [50% of the total items considered for
analysis] or higher) were considered children/adoles-
cents with dysgraphia.

Data analysis

The data were submitted to descriptive and infer-
ential analysis in the three groups. In the comparative
analysis between the three groups, the Kruskal-Wallis
statistical test was used. To compare SG1 with SG2,
and SG1 with SG3, the Mann-Whitney statistical test
was used, considering only the following items in the
Dysgraphia Scale: (1) fluctuating lines; (2) descending
and/or ascending lines; (3) irregular spacing in
between words; (4) retouched letters; (7) collisions
and adhesions; (9) irregular dimensions; and (10) poor
shapes. To compare SG2 with SG3, the Mann-Whitney
statistical test was used, comparing all the 10 items in
the Dysgraphia Scale. To compare the schooling level
between the groups, Fisher’s test was used, and to
compare their age, the Kruskal-Wallis test was used.
The significance level was set at p < 0.05.

RESULTS

The sample characterization in the inferential
statistics revealed that the mean age in SG1 was 10
years (SD = 1.77); in SG2, 11.33 years (SD = 1.77);
and in SG3, 10.16 years (SD = 1.89). No significant
differences were found in the comparison of age
between the groups (X2 = 3.16, p = 0.21). When the
age was compared two groups at a time, no statistical
difference was found between SG1 and SG2 (U =

DOI: 10.1590/1982-0216/202022617719 | Rev. CEFAC. 2020;22(6):e17719



4/8 | Borges MT, Aprigio LCS, Azoni CAS, Crenitte PAP

29.00; p = 0.14); SG1 and SG3 (U = 47.00; p = 0.94);
or SG2 and SG3 (U = 46.00; p = 0.13).

Considering the schooling level of the participants
of the study, the distribution of the groups’ sample is
observed in Table 1. No significant differences were
found between the three groups (p = 0.36), between
SG1 and SG2 (p = 0.89), SG1 and SG3 (p = 0.29), or
SG2 and SG3 (p = 0.19).

Comparing the score of the analysis items in the
Scale between the three groups, a difference was
verified in items (3) irregular spacing in between words,

and (7) collisions and adhesions, as well as in the total
score (Table 2). As for the comparison of the score of
the items between SG1 and SG2, there was a statis-
tically significant difference in item (7) collisions and
adhesions, and in the total score (Table 3). There was
a statistically significant difference between SG1 and
SG3 only in the total score (Table 4). And between SG2
and SG83, there was a statistically significant difference
only in item (3) irregular spacing in between words
(Table 5).

Table 1. Distribution of the frequency of participants regarding schooling level

SG1 SG2 SG3
School grade/SG " % . % " %
1st - - - - -
2nd - 12.5 - - 2 16.7
3 - - - - 1 8.3
4t 2 25.0 3 25.0 6 50.0
5 3 37.5 3 25.0 1 8.3
6" 1 12.5 2 16.7 2 16.7
7 1 12.5 3 25.0 - -
g - - 1 8.3 - -
Total 8 100 12 100 12 100
Caption: SG: Study Group
Table 2. Comparison of the means of the items in the Dysgraphia Scale between the groups
SG1 SG2 SG3
M (SD) M (SD) M (SD) SREILE
(1) FL 0.75 (1.03) 1.08 (0.90) 0.92 (1.00) 0.72
(2) DAL 0.44 (0.18) 0.42 (0.42) 0.50 (0.30) 0.78
(3) ISW 0.69 (0.46) 0.29 (0.45) 0.75 (0.40) 0.04*
(4) RL 1.62 (0.52) 1.67 (0.65) 1.42 (0.79) 0.67
(5) CAA 0.46 (0.45) 1.00 (1.35) 0.21
(6) JP 1.58 (0.67) 1.75 (0.45) 0.58
(7) CA 0.56 (1.12) 2.12 (1.35) 1.50 (1.11) 0.03*
(8) SS 0.92 (0.90) 1.50 (0.52) 0.09
(9)ID 0.87 (0.99) 0.75 (0.96) 1.33 (0.65) 0.24
(10) PS 1.00 (0.00) 0.87 (0.31) 0.96 (0.14) 0.45
(11) TL 7.62 (4.37) 10.42 (7.70) 6.00 (4.33) 0.14
TOTAL 5.94 (3.19) 10.17 (2.81) 11.21 (2.38) 0.00*

Captions: SG: Study Group; TL: total number of lines; FL: fluctuating lines; DAL: descending and ascending lines; ISW: irregular spacing in between words; RL:
retouched letters; CAA: curves and angles in the arches of M, N, V, U; JP: junction points; CA: collisions and adhesions; SS: sudden strokes; ID; irregular dimensions;
PS: poor shapes. M: mean; SD: standard deviation.
Statistical test: Kruskal-Wallis, p-value < 0.05.
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SG1 SG2
M (SD) M (SD) D
(1) FL 0.75 (1.03) 1.08 (0.90) 0.42
(2) DAL 0.44 (0.18) 0.42 (0.42) 0.76
(3) ISW 0.69 (0.46) 0.29 (0.45) 0.07
(4) RL 162 (0.52) 1,67 (0.65) 0.66
(7) CA 0.56 (1.12) 212 (1.35) 0.01*
(9) ID 0.87 (0.99) 0.75 (0.96) 0.76
(10) PS 1.00 (0.00) 0.87 (0.31) 0.23
(1) TL 7.62 (4.37) 10.42 (7.70) 0.50
TOTAL 5.94 (3.19) 1017 (2.81) 0.00*

Captions: SG: Study Group; TL: total number of lines; FL: fluctuating lines; DAL: descending and ascending lines; ISW: irregular spacing in between words; RL:
retouched letters; CA: collisions and adhesions; ID; irregular dimensions; PS: poor shapes. M: mean; SD: standard deviation.
Statistical test: Mann-Whitney, p-value < 0.05.

Table 4. Comparison of the means in the items of the Scale between the groups

SG1 SG3 |

M (SD) M (SD) p-vale
(1) FL 0.75 (1.03) 0.92 (1.00) 0.69
(2) DAL 0.44 (0.18) 0.50 (0.30) 0.61
(3) ISW 0.69 (0.46) 0.75 (0.40) 0.78
(4) RL 162 (0.52) 1.42 (0.79) 0.65
(7) CA 0.56 (1.12) 150 (1.11) 0.06
(9) ID 0.87 (0.99) 1.33 (0.65) 0.26
(10) PS 1.00 (0.00) 0.96 (0.14) 0.41
(1) TL 7.62 (4.37) 6.0 (4.33) 0.22
TOTAL 5.94 (3.19) 11.21 (2.38) 0.00*

Captions: SG: Study Group; TL: total number of lines; FL: fluctuating lines; DAL: descending and ascending lines; ISW: irregular spacing in between words; RL:
retouched letters; CA: collisions and adhesions; ID; irregular dimensions; PS: poor shapes. M: mean; SD: standard deviation.
Statistical test: Mann-Whitney, p-value < 0.05.

Table 5. Comparison of the means in the items of the Scale between the groups

SG2

SG3

M (SD) M (SD) U
(1)FL 1.08 (0.90) 0.92 (1.00) 0.66
(2) DAL 0.42 (0.42) 0.50 (0.30) 0.53
(3) ISW 0.29 (0.45) 0.75 (0.40) 0.01*
(4) RL 1,67 (0.65) 142 (0.79) 0.38
(5) CAA 0.46 (0.45) 1.00 (1.35) 0.21
(6) JP 158 (0.67) 1.75 (0.45) 0.58

(7) CA 212 (1.35) 150 (1.11) 0.16
(8) SS 0.92 (0.90) 150 (0.52) 0.09
(9) ID 0.75 (0.96) 1.33 (0.65) 0.10
(10) PS 0.87 (0.31) 0.96 (0.14) 0.51
(1) TL 10.42 (7.70) 6.00 (4.33) 0.06
TOTAL 1017 (2.81) 11.21 (2.38) 0.26

Captions: SG: Study Group; TL: total number of lines; FL: fluctuating lines; DAL: descending and ascending lines; ISW: irregular spacing in between words; RL:
retouched letters; CAA: curves and angles in the arches of M, N, V, U; JP: junction points; CA: collisions and adhesions; SS: sudden strokes; ID; irregular dimensions;
PS: poor shapes. M: mean; SD: standard deviation.

Statistical test: Mann-Whitney, p-value < 0.05.
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As for the descriptive analysis of the presence
of dysgraphia according to the Scale, there was an
average of 50% to 100% of signs of dysgraphia in the
groups of assessed children — four children (50%) in
SG1, 10 children (83.3%) in SG2, and all the partici-
pants (100%) in SG3 presented dysgraphia according
to the analysis of the instrument. Hence, the group of
children that used mixed letters (block and cursive) had
the highest prevalence of dysgraphia, according to the
criteria in Lorenzini’s Scale (1993)8. In general, most of
the children assessed for this study did not master their
handwriting.

Concerning the total number of lines written in
the composition, it was noted that SG1 produced a
mean of 7 lines (SD = 4.37), SG2, a mean of 10 lines
(SD = 7.70), and SG3, a mean of 6 lines (SD = 4.32).

DISCUSSION

This study aimed to analyze the handwriting charac-
terized by the type of letters used by children and
adolescents with complaints of learning difficulties to
verify signs suggestive of dysgraphia.

Considering the age group (mean age between 10
and 11 years) of the children included in the study,
adequate and legible handwriting would be expected.
It is at this age, or even earlier (at around eight to 10
years old) that the writing movements become stable
and automatic', and the child starts mastering and
personalizing their handwriting, having an oriented
control of this process?. It is also in this critical period,
between the end of childhood and preadolescence, that
persistent characteristics in the changes in handwriting
can be perceived, revealing specific learning disorder
conditions, such as dysgraphia®®

However, considering that all the children had
some learning difficulty, there is a greater prevalence
of changes in fine motor control than in the population
without changes in their academic performance'”2-2,
Considering the whole population, the prevalence of
dysgraphia described in the international literature is
estimated at 7% to 15% of the school-age children.
In national studies, the percentages of dysgraphia
were found to be 24% of the subjects with learning
complaints®?*. Other studies reported even greater
prevalence, reaching 70 and 95% of prevalence of
signs of dysgraphia among children with a learning
disorder or some difficulty at school'”2'. Such a preva-
lence corresponds to the one in this research.

Based on what was previously exposed, this article,
in consonance with the literature, approached the
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relationship between high comorbidity with learning
disorders (such as dyslexia and learning difficulties)
and changes in fine motor control and dysgraphia. A
considerable number of schoolchildren with dyslexia
may have changes in handwriting characteristics, such
as fluctuating lines, ascending and/or descending
lines, irregular spacing in between words, retouched
words, curves and angles in the arches of M, N, V,
U, junction points, collisions and adhesions, sudden
strokes, irregular dimensions, and poor shapes.
Moreover, although dysgraphia can occur alone, there
is frequently an association with other changes related
to academic performance’-'72021,

Even though children with learning difficulties have
adequate neuropsychomotor development when
compared with children without this difficulty, there is a
difference in their overall and fine motor performance.
This indicates the need for and importance of psycho-
motor stimulation by professionals that deal with child
development?,

On the other hand, there is also contrary evidence®
using Lorenzini’'s Scale (1993)'8, as this study did, with
no relationship between academic performance and
dysgraphia. Nevertheless, there were some limitations,
as only 25 children were assessed, all of them studying
in the same class of a public school and whose
academic performance was below the expected.

Lastly, it should be considered that changes in
handwriting impair the children’s performance in the
classroom, and the teachers must be prepared to help
them every way they can, with strategies to compensate
such difficulty®. To this end, it is necessary to invest in
scientific production on the theme of dysgraphia and
include it in teachers’ training, as the literature makes
evident the limited knowledge about the neuropsycho-
motor development and the perception of changes in
fine motor control and, more specifically, in handwriting,
which would be related to signs of dysgraphia’®'”.

Among the limitations of this study, there is a need
for assessing other aspects, such as motor skills related
to the writing process.

CONCLUSION

It was verified in this study that the children
with learning difficulties presented changes in their
handwriting, regarding the irregular spacing in between
words and the presence of collisions and adhesions.

It was also identified that, regardless of age, the
children that used cursive and mixed letters had more
signs of dysgraphia. Therefore, it is possible that the



necessary linked movement, as it is tiresome, makes
the writing process even harder for these children,
also considering the educational context to which they

belong. Thus, observing the type of

handwriting the

child uses is essential to future interventive strategies.
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