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Graphomotor Skills in Children Carrying
out the One-Year Preschool Preparation
Obligation — the Need of Wide Range Assessment

SUMMARY

The article investigates the issue of graphomotor skills assessment in children carrying out the
one-year preschool preparation obligation. On the basis of the findings included in the academic lit-
erature and of the own empirical research, the need of developing wide range diagnostic tools for the
graphomotor skills assessment in children below mandatory school age has been pointed out. The
range of graphomotor skills assessment in children carrying out the one-year preschool preparation
obligation was determined; our own proposal, relevant to graphomotorics at two complementary
levels was presented: the course and products of graphomotor skills in accordance with the proposed
interpretation of phenomena, with the multidimensional assessment of each of them. New technique
of diagnosing “The Profile of Graphomotor Skills. Version for children carrying out the one-year
preschool preparation obligation” is currently being conducted in collaboration with the Psychologi-
cal and Pedagogical Tests Lab in Gdansk.

Key words: diagnosis; graphomotor skills; school maturity; one-year preschool preparation;
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INTRODUCTION

The object of the paper is graphomotor skills of children carrying out the
one-year preschool preparation obligation. Difficulties in the area of graphomo-
tor skills (here: essentially, writing difficulties) are a significant barrier in school
education and in the future occupational and personal life of an individual. The
analysis of theoretical problems concerning the assessment of graphomotor
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skills at the preschool stage and proposal of practical solutions determines better
support for children in their development in this field, better preparation for school
education, and new forms of aid to those in need.

Currently, a new technique for graphomotor skills assessment in children car-
rying out the one-year preschool preparation obligation is being prepared by the
authors of the paper. On account of the age of the subjects, the planned diagnostic
tool (ultimately as a test after normalization has been completed) will complement
the methods of specialist diagnosis in the sphere of graphomotor skills — the previ-
ously developed tools for 1st to 6th grade primary school students:

a) “Profile of Graphomotor Skills” (Domagata and Mirecka, 2010b) — the
technique of diagnosing children aged 7-13, developed on the basis of
empirical studies conducted by the authors in a group of 300 first-to-sixth-
grade primary school students;

b) The normalized “Scale of Graphomotor Skills Assessment” (Domagata
and Mirecka, 2017d), developed by the authors based on the “Profile of
Graphomotor Skills” in collaboration with the Psychological and Peda-
gogical Tests Lab in Gdansk — the Laboratory conducted normalization
tests with ca. 1000 first-to-sixth-grade primary school students all over
the country.

The foregoing tools are now widely used in specialist outpatient clinics all
over Poland (they can be utilized by teachers, psychologists, and speech thera-
pists/logopedists). However, there is no tool for a comprehensive assessment of
graphomotor skills at the preparatory stage for school education (which was shown
by the survey of diagnostic methods — Domagata and Mirecka, 2015c, 2016). At
the same time, of crucial importance today is the suitability of diagnostic tools
with regard to the new system solutions adopted in education (Kwasniewska, Len-
dzion and Zaba-Zabinska, 2018).

The investigation of the problems of graphomotor skills in children before
they start school education, taking the work on a new diagnostic tool into consid-
eration, is the consequence of research work carried out earlier. Experts assessed
that the previously developed diagnostic technique for children aged from 7 to 14,
“The Profile of Graphomotor Skills” (Domagata and Mirecka, 2010b), is the only
available contemporary tool for studying the graphomotor sphere, which may in-
ter alia be an element of the assessment of school readiness (Krasowicz-Kupis,
Wiegjak and Gruszczynska, 2015), in the circumstances when there is no such tool
addressed for children at preschool age. Bearing this in mind, the authors decided
to prepare a tool directly for studying younger children, adapted for the stage pre-
ceding learning to write. This enabled the proposed interpretation of graphomo-
tor skills (Domagata and Mirecka, 2015a, 2017b). The earlier empirical studies
show the relationship between such kinds of graphomotor activities as writing and
drawing patterns; consequently, the assessment of graphomotor skills in the basic
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dimension can be made on the basis of tests for reproduction of letter-like designs,
which is particularly helpful in diagnosing which child has not yet begun learning
to write or have learned to write at an elementary level (Domagata and Mirecka,
2014/2015, 2015a).

GRAPHOMOTOR SKILLS IN CHILDREN
— THE NEED OF WIDE RANGE ASSESSMENT

Our own earlier empirical investigations in a group of students aged 7-13
(Domagata and Mirecka, 2015a), and subsequently also the normalization re-
search concerning “The Scale of Assessment of Graphomotor Skills” (Domagata,
Mirecka, 2017d) revealed a number of undesirable phenomena with regard to the
course and products of graphomotor skills: some can be thought of as being caused
by the lack of appropriate patterns of training at the earliest stage of development
of graphomotor skills. The data on the course of graphomotor activities informs,
for example, that in the age range of 7—13 years, 42% children have the incorrect
hold of the writing instrument, 36% do not keep the correct distance of the finger
from the writing tip, 41% are characterized by the incorrect body posture while
performing graphomotor activities, 80% are characterized by the incorrect head
position, 32% do not have a stable position on the chair, and 28% work irregularly
(slowing down, quickening the pace, working with clear signs of fatigability, with
long or frequent interruptions). Disturbing findings also concern the products of
graphomotor activities, for example, 40% of students are characterized by the
hesitant line while writing down the text (shaky line, abnormalities, line distor-
tions), the products of 40% of children exhibit the incorrect pressure of the writing
instrument (the writing trace is too strong, too weak, variable), 75% of students do
not maintain the correct and esthetic form of letters.

A high percentage of undesirable phenomena was found in the earliest period
of school education, in first-grade pupils: a detailed assessment of graphomotor
skills at this stage of education showed in most children the abnormalities con-
cerning the body posture and the manner of holding the writing instrument; almost
half the children also manifested difficulties with positioning of the sheet with
patterns for reproduction/text to be copied in relation to the body axis and the desk
edge while performing graphomotor activities (Domagata and Mirecka, 2017a).
Since the abovementioned empirical studies were conducted at the end of the
school year (i.e. after a year of school), the fear that the reported abnormalities
will become permanent in the students appears to be justified. In the context of
the results achieved by first-grade primary school students, the authors suggested
the need to take preventive measures before the pupils begin school; the desirable
behavior in the sphere of graphomotor skills should be shaped in the preschool
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period (here: in respect of such graphomotor activities as drawing pictures or dec-
orative bands and letter-like designs), which will make it possible to prepare the
child properly for subsequently learning to write. In our cultural circle the opti-
mum conditions for writing are provided by writing with the right hand; special
attention should be devoted to left-handed children (in our own studies their per-
centage in the first grade was relatively high, amounting to 12%). What is more,
our own studies found gender-dependent differences: girls had better results than
boys in terms of products of graphomotor activities (in all the studied categories
of phenomena), but as far as the course of graphomotor activities was concerned
this regularity was not reported (in some categories girls achieved better results
than boys /e.g. the cooperation of hands while performing graphomotor activities,
positioning of the sheet in relation to the body axis and the edge of the desk/, and
in some cases — worse results /e.g. the way of holding the writing instrument/).

The consequence of demonstrating during empirical studies the multiple
problems in the area of graphomotor skills in first-grade primary school students
(and in higher-grade students whose problems are often intensified with the grow-
ing school requirements concerning e.g. the pace of writing, the time of working
during the lesson — Domagata, 2012, Domagata and Mirecka, 2017¢) is the inqui-
ries into the causes of this state, inter alia into the determinants of the development
of graphomotor skills in the period prior to learning to handwrite.

The studies of the graphomotor skills of children at different levels of educa-
tion (at two complementary levels: the course and products of graphomotor skills
in accordance with the proposed interpretation of phenomena) have been system-
atically conducted by the project authors since 2007 (inter alia taking into consid-
eration the problems of longitudinal assessment in younger-school age students /
Domagata and Mirecka, 2017e/ or the individualization of diagnostic procedures
for graphomotor disorders in children with neurological conditions, who have not
learned to write to a sufficient degree /Domagata and Mirecka, 2017¢/).

At the level of the one-year preschool preparation, graphomotor skills were
studied in a planned way as part of M. Majcher’s MA thesis “Sprawnos$ci gra-
fomotoryczne dzieci 6-letnich” [Graphomotor Skills in Six-Year-Old Children]
(Logopedics with Audiology program, Maria Curie-Sktodowska University in
Lublin — Supervisors: the authors of the paper). Empirical studies using the exper-
imental-clinical trials (devised by the supervisors) planned in the present project
were carried out in a group of 20 children after they completed the one-year pre-
school preparation. A part of the testing of each child was recorded with a camera,
by means of which the audiovisual material was obtained to analyze the phenom-
ena from the angle of the course of graphomotor activities. In this area, the results
of tests showed that the most frequent difficulties found in children were those
that concerned the way of holding the writing instrument (here: various improper
positions of the thumb, index finger and middle finger; usually a too small dis-
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tance of the finger from the writing tip) and the sitting position (here: usually the
excessive bending of the trunk and the head, and leaning of the whole trunk on
the desk or holding of the head too close to the sheet). The children often worked
fast but the course of graphomotor activities was incorrect: the proper patterns
were not learned. With regard to the products of graphomotor activities a number
of different irregularities were recorded within each of the studied categories of
the phenomena. One of the principal problems turned out to be the pressure of
the writing instrument (here: usually a too strong writing trace or the changing
strength of the writing trace as shown in the assessment using carbon-copies of
reproduced designs). A valuable source of information about difficulties in the
course of drawing designs were final conversations with the children (after diag-
nostic tests were carried out in accordance with the suggestions in literature on the
subject, e.g. Gruszczyk-Kolczynska, 2011). The children most often reported the
fatigability of the hand while working. Additionally, preschool education teachers
were interviewed about the difficulties the children encounter while preparing to
learn to write (impossibility of monitoring individual behaviors of children during
group activities). Wyniki tych badan czg¢sciowo zaprezentowano w osobnym arty-
kule (Domagata, Mirecka, Majcher, 2018).

We assess the current knowledge on graphomotor skills in children starting
school as fragmentary: studies on the subject are seldom conducted, being usually
confined to narrow aspects of the phenomenon (e.g. Grzesiak, Naskret and Broni-
kowski, 2014), or are one of the elements for assessing school maturity/school
readiness (e.g. Buchnat, 2013; Grzywniak, 2013; Skibska, 2014; Chojak, 2016).
In diagnosing the readiness to learn writing, graphomotor skills are assessed based
on drawing tests, mainly on copying graphic shapes, simple or complex geometric
figures, and asymmetrical abstract linear compositions (e.g. Bogdanowicz, 2003;
Tryzno, 2008; Wilgocka-Okon, 2010; Bogdanowicz and Kalka 2011; Korendo
and Cieszynska, 2012): the diagnostician relies first of all on the assessment of the
product. The observation of the child while s/he is performing graphomotor activ-
ities is limited (which was indicated in the previous characterization of graphomo-
torics in the context of logopaedics — Domagata, Mirecka, 2017b). In our opinion,
the assessment of graphomotor skills in children should be significantly extended.
It is necessary to depart from focusing on the product in assessing graphomotor
skills (as imposed by definitions of dysgraphia that reduce it to the lower legibil-
ity/illegibility of a written text and lack of esthetics /e.g. Bogdanowicz, Bucko
and Czabaj, 2008/ and as generally perceived by teachers and parents) and depart
from the general assessment of graphomotor skills (as proposed by popular tools
oriented towards comprehensively diagnosing school maturity/school readiness,
e.g. Janiszewska, 2012) for a multifaceted assessment.

In relation to the course of graphomotor activities too little account is taken
of the fact the development of writing abilities in motor terms depends not only
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on manual efficiency (especially on manipulating the writing instrument) but also
on the performance of gross motor skills (especially on movement coordination,
the ability to cross the body midline), on correct kinesthesia (the awareness of the
position of the body in space), appropriate muscular tone, and the correct stabil-
ity of the joints associated, directly or indirectly, with the writing activity; owing
to these factors, motor patterns are learned, which results in the automation of
the writing process (see St. John, 2013). In literature in English it is pointed out
that the graphomotor skills level has decreased because of the physical aspect of
handwriting: the motor coordination disorders, slow pace of motor activities, and
inability to remember necessary movements to form letters observable in children
are the cause of problems with correctly writing letters, with esthetic writing,
maintaining the writing within the lines, with spacing and organization of writing
on the sheet, with copying from the blackboard/from the book, or with precise and
fast writing; studies on pupils with diagnosed dysgraphia also show the wrong
handgrip, the incorrect position of the wrist and body posture, the incorrect posi-
tion of the sheet, confusion of block letters/italics and capital/small letters, the
irregular size, shape and slant of letters (Rief and Heimburge, 2007).

In English literature the term graphomotor skills refers first of all to the draw-
ing and handwriting skills: it is stressed that these activities serve to consolidate/
record experience, ideas as well as to communicate with the social environment
(Ziviani and Wallen, 2006). In our interpretation, graphomotor difficulties in pre-
school children (in the long term concerning basic school abilities — difficulties in
handwriting) are closely connected, in the field of education, with written com-
munication disorders. In the context of specific writing difficulties, we believe that
it is not beneficial for the pupils if graphomotor skills are placed outside the field
of developmental dyslexia (more broadly: outside specific learning disorders) as
it has been adopted in the most recent DSM-5 classification (Kryteria diagnosty-
czne z DSM-5®. Desk reference, 2015) — difficulties in handwriting are classified
into the category of developmental coordination disorder - 315.4, placed within
motor disorders; writing is put here on an equal footing with such activities as the
use of cutlery or riding a bicycle). From the standpoint of written communica-
tion the activity of writing is based on graphomotor and spelling skills combined
together (at this point it should be emphasized that graphomotor difficulties can
adversely impact the development of spelling skills — Domagata and Mirecka,
2010a, 2011).
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SCOPE OF THE ASSESSMENT OF GRAPHOMOTORICS
IN CHILDREN CARRYING OUT THE ONE-YEAR PRESCHOOL
PREPARATION OBLIGATION — OUR ORIGINAL PROPOSAL

The graphomotor sphere is of fundamental importance for the social function-
ing of a human: his/her education and personal development. Lending so much
importance to graphomotor skills, we propose the following in current studies:

— to assess the graphomotor skills of children carrying out the one-year pre-
school preparation obligation — on two complementary levels: in terms of
the course of graphomotor activities consisting in reproduction of letter-
like designs and in terms of products of graphomotor activities,

— to conduct a multidimensional assessment of graphomotor skills on both
levels: in terms of the course of graphomotor activities, taking into account
normative and undesirable phenomena concerning the dominant (guiding)
hand and auxiliary hand, the way of holding the writing instrument, the
position of the sheet as well as the pace of work; and in terms of products
of graphomotor activities, taking into account normative and undesirable
phenomena concerning the pressure of the writing instrument, line stabil-
ity, the form and proportion of letter-like designs, their size and slant, com-
bination of letter-like designs in patterns, as well as the organization of the
line and sheet. In order to assess the writing trace, the basic skill of draw-
ing a line, it was planned to obtain carbon-copies of the children’s design
reproductions.

The children is individually tested at each stage.
The procedure of testing takes the following into account:

I. In contact with the child:

1) A preliminary conversation with the child meant to start interaction with
the subject and prepare him/her for taking diagnostic tests.

2) The conduct of diagnostic tests.

3) A final conversation with the child in order to obtain information from the
subject on the performed tasks (the easiness of the tasks, or possible dif-
ficulties during the tests) and to thank the child for taking part in the tests.

I1. After the child has been tested:

1) Analysis of information recorded in the “Observation Protocol” while test-
ing the child, and making of the final assessment of the course of grapho-
motor activities.
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2) Analysis of the obtained samples of letter-like designs by categories of
the description of phenomena specified in the “Chart of Assessment of
Products of Graphomotor Activities”, and making of the final assessment
of graphomotor products.

At the current stage of studies the diagnostic testing of the child (pt. 1. 2) con-

sists of the following experimental-clinical tests:

1) Reproduction of a letter-like design that has to be completed.

The child’s task is to complete a decorative border: on a ruled notebook page
without a margin there is a fragment of pattern (its five single, identical elements:
mutually linked wavy signs, rounded off as e.g. in the case of the letter “U”).
A carbon paper is inserted between notebook pages in order to obtain a carbon
copy on the reverse of the page on which the child has reproduced the pattern (for
later assessment of the sample by the category of the description of phenomena
specified in the “Chart of Assessment of Products of Graphomotor Activities” —
pt. 1. 2).

2) Reproduction of a letter-like design. It requires copying the pattern pre-

sented to the child onto a separate sheet.

The child’s task is to copy the pattern on a notebook-size page (without ruling
and a margin), positioned at the top of the page — it is a broken pattern containing
elements in the form of small sticks and loops like e.g. in letters “I” and “e”). A
carbon paper is inserted (as in test 1) between notebook pages, on which the child
is drawing the pattern. The sheet with the pattern to be copied is placed in front of
the child, on the body mid-line.

3) Reproduction of letter-like designs, which requires copying the patterns

presented to the child on a separate sheet.

The child’s task is to copy patterns on a notebook-size page (without ruling
and a margin), positioned at the top of the page — they are two patterns: continuous
and broken, containing elements in the form of ovals, vertical and diagonal lines,
or sticks — resembling: “M”, ,,0”, “I”). A carbon paper is inserted between note-
book pages, on which the child is drawing a pattern (as in earlier tests). The sheet
with the pattern to be copied is placed in front of the child, on the body mid-line.

The individual assessment of the child made after ending the test comprises:

1) The assessment of the course of graphomotor activities in accordance with
the diagnostic procedure defined in the “Observation Protocol”, taking into
account the most significant phenomena concerning graphomotor skills as
part of the following assessment categories:
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I. The dominant (guiding) hand
II. The way of holding the writing instrument
III. The dominant (guiding) hand arrangement
IV. The auxiliary hand
V. The position of the sheet
VI. The sitting posture
VII. The pace of graphomotor activities

The assessment of the pace of graphomotor activities work is made during the
test based on measuring the time of execution of each individual test by the child
(and the total time of execution of all tests by the child).

The assessment of the course of graphomotor activities in terms of the other
categories is made directly after the testing of the child and it is an assessment by
points.

2) The assessment of the products of graphomotor activities in accordance
with the diagnostic procedure defined in the “Chart of Assessment of Prod-
ucts of Graphomotor Activities” taking into account the most significant
phenomena concerning graphomotor skills — in terms of the following as-
sessment categories:

I. The writing line (the pressure of the writing instrument, line stability)
II. Letter-like signs (the form of letter-like signs, proportions within a letter-
like sign)

III. A letter-like sign in the design structure (the size of letter-like signs in the

design structure, their slant, combinations of letter-like signs in designs)

IV. Writing down of letter-like designs (the slant of letter-like designs, the

size of letter-like designs)

V. Verse organization (spaces between the constituent units of letter-like

designs, maintaining of designs in the line)

VI. Page organization (the position of designs in the horizontal and vertical

arrangement)

The assessment of products of graphomotor activities is an assessment by
points.

In the test using “The Profile of Graphomotor Skills. A Version for children
carrying out the one-year preschool preparation obligation” we obtain individual
results for each child.

The tool will enable the identification, at the time appropriate for the child
(before starting school education, here, basically: learning to write), of his/her
abilities and limitations in the sphere of graphomotor skills (emerging difficulties,
undesirable behavior that should be eliminated).
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CONCLUSION

The need for preparation of a new tool on the basis of empirical studies cor-
responding with the current realities of the educational system in Poland is em-
phasized by the existing state of knowledge on the development of graphomotor
skills in children, on the ways of diagnosing difficulties in this field and on the
post-diagnostic procedure.

New technique of diagnosing “The Profile of Graphomotor Skills. The ver-
sion for children carrying out the one-year preschool preparation obligation is
currently being developed and prepared to the process of standardization, which
is planned in collaboration with the Psychological and Pedagogical Tests Lab in
Gdansk.

The tools applied will provide data on the level of graphomotor skills in chil-
dren preparing for school education. Wide range assessment is enabled by con-
sidering graphomotorics at two complementary levels: the course and products of
graphomotor skills in accordance with the proposed interpretation of phenomena
with the multidimensional assessment of each of them.
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