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Abstract 
The article presents the results of investigations of graphomotor activities in pupils beginning primary 
school in Poland. The research was conducted in the group of 50 students of I grade of primary 
school. The group consisted of even number of boys and girls.  

The technique of graphomotor activities was examined according to the procedure laid down in the 
authors’ Profile of Graphomotor Skills. The children were to  draw letter-like designs as well as to copy 
texts. During the test the investigators observed the behavior of students and noted down their 
observations in individual Observation Protocols concerning the course of graphomotor activities in 
individual subjects. During separate meetings photographic documentation of the phenomena 
symptomatic of disorders of graphomotor activities was made. 

The assessment of the course of graphomotor activities was carried out in seven categories (included 
in the Observation Protocol): I. THE DOMINANT (GUIDING) HAND; II. THE POSITION OF THE 
SHEET; III. THE WAY OF HOLDING THE WRITING INSTRUMENT; IV. THE DOMINANT (GUIDING) 
HAND ARRANGEMENT; V. COOPERATION OF HANDS; VI. BODY POSTURE; VII. THE PACE OF 
GRAPHOMOTOR ACTIVITIES. The Observation Protocol was designed in such a way that the 
aforementioned categories would form a system indicating the direction of analysis of the behaviors 
observed so that the testing person could identify the most essential phenomena that determine the 
course of graphomotor  activities. During the tests, the testing person notes down in the record of the 
Observation Protocol categories the following behaviors: A) normative ones, which are desirable from 
the standpoint of the student’s acquisition of graphomotor skills and optimal for the activity of writing 
and drawing letter-like designs; B) undesirable (erroneous habits stemming from the absence of 
correct patterns, insufficient help and supervision by teachers and/or parents; and the phenomena 
conditioned by dysfunctions in the child’s psychomotor development) as well as, at the early stage of 
education, developmental phenomena reflecting the gradual acquisition of graphomotor skills with 
individual differentiation of the rate of psychomotor development. The quantitative and qualitative 
description of the phenomena, including the conceptual material, was carried out. 
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1 INTRODUCTION 
The article presents the results of investigations of graphomotor activities in pupils beginning primary 
school in Poland. Although research into graphomotor skills has a long tradition in Poland, including 
multi-directional studies on handwriting and the acquisition of writing skills [1-3], the course of 
graphomotor activities remains a neglected area, especially in relation to the level of graphic skills 
demonstrated in writing. The focus on graphic mistakes (directed solely towards products of 
graphomotor activities) is evident in school assessment: teachers pay attention primarily to whether 
the student’s handwriting is legible, pretty and neat; this is how calligraphy is understood and this 
forms the basis for defining dysgraphia as handwriting that is non-calligraphic, “ugly” [4]. 

The article presents the results of the authors’ own studies conducted under the research project 
Written Communication Disorders. The Profile of Graphomotor Skills as A Technique for Diagnosing 
Children Aged 7-13 Years. The Development of Graphomotorics - A Risk of Dysgraphy (The Ministry 
of Science and Higher Education 33rd Competition for Research Projects, project no. NN 106 1885 33; 
project manager – Dr Urszula Mirecka, principal executors – Prof. Dr Habil. Stanisław Grabias and Dr 
Aneta Domagała) – the project was carried out in Lublin’s Maria Curie-Skłodowska University 
Department of Logopedics and Applied Linguistics. The diagnostic test, Profile of Graphomotor Skills, 
devised by the authors, was used in the experimental studies (then modified and published [5] 
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together with an accompanying monograph, which discussed in general the results of the 
experimental research [6,7]. 

The Profile of Graphomotor Skills consists of the Observation Protocol and the Chart of Assessment of 
Handwriting and Letter-like Designs. Observation Protocol was developed using publications on the 
writing activity and disorders in its course – Spionek [8, 9], Wróbel [1-3], Kopczyńska-Kaiser [10], 
Malendowicz [11], Nartowska [12], Bogdanowicz [13, 14], Gąsowska, Pietrzak-Stępkowska [15], 
Healey [16] and on the basis of our professional experiences. We have presented selected problems 
concerning the use of this instrument in logopedic diagnosis in separate articles [17-22]. The goal of 
this paper is to characterize the graphomotor skills of pupils in the first year of primary school. At this 
stage of education it is especially important to evaluate children’s skills with a view to taking preventive 
action against writing difficulties and dysgraphia. 

2 METHODOLOGY 
The research was conducted in the group of 50 students of I grade of primary school. The group 
consisted of even number of boys and girls.  

The technique of graphomotor activities was examined according to the procedure laid down in the 
authors’ Profile of Graphomotor Skills. The children were to draw letter-like designs as well as to copy 
texts. During the test the investigators observed the behavior of students and noted down their 
observations in individual Observation Protocols concerning the course of graphomotor activities in 
individual subjects. During separate meetings photographic documentation of the phenomena 
symptomatic of disorders of graphomotor activities was made. 

The assessment of the course of graphomotor activities was carried out in seven categories (included 
in the Observation Protocol): I. THE DOMINANT (GUIDING) HAND; II. THE POSITION OF THE 
SHEET; III. THE WAY OF HOLDING THE WRITING INSTRUMENT; IV. THE DOMINANT (GUIDING) 
HAND ARRANGEMENT; V. COOPERATION OF HANDS; VI. BODY POSTURE; VII. THE PACE OF 
GRAPHOMOTOR ACTIVITIES. The Observation Protocol was designed in such a way that the 
aforementioned categories would form a system indicating the direction of analysis of the behaviors 
observed so that the testing person could identify the most essential phenomena that determine the 
course of graphomotor activities.  

During the tests, the testing person notes down in the record of the Observation Protocol categories 
the following behaviors: A) normative ones, which are desirable from the standpoint of the student’s 
acquisition of graphomotor skills and optimal for the activity of writing and drawing letter-like designs; 
B) undesirable (erroneous habits stemming from the absence of correct patterns, insufficient help and 
supervision by teachers and/or parents; and the phenomena conditioned by dysfunctions in the child’s 
psychomotor development) as well as, at the early stage of education, developmental phenomena 
reflecting the gradual acquisition of graphomotor skills with individual differentiation of the rate of 
psychomotor development.  

The quantitative and qualitative description of the phenomena was carried out. 

3 RESULTS 

3.1 Normative and undesirable behaviors. The ranking of categories 
The analysis of the empirical material collected during the experimental studies allowed to reach the 
following findings:  

I. THE DOMINANT (GUIDING) HAND: all the pupils tested performed the tasks using the same 
hand all the time (with 88% of the pupils using their right hand and 12% of the pupils using their 
left hand; the numbers of boys and girls among the left-handed pupils were equal). None of the 
pupils was observed to alternately use their right and left hand. Since in our culture the use of 
the right hand provides the optimum conditions for writing, left-handed pupils must be given 
adequate support in the course of education.  

II. THE POSITION OF THE SHEET: while performing graphomotor activities, almost half of the 
pupils experienced problems with the position of the sheet in relation to the body axis and the 
edge of the desk. The girls achieved better results in this respect. The boys more frequently 
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moved the sheet which had been placed by the researcher in the position most suitable for the 
task. 

III. THE WAY OF HOLDING THE WRITING INSTRUMENT: more than half of the pupils showed 
deviations in terms of the way of holding the writing instrument and/or the distance between the 
fingers and the writing tip. It needs to be noted that at this stage of writing acquisition the 
significant majority of the pupils used ballpoint pens. A few of the children, however, still used 
pencils due to the writing difficulties they experienced. They had not yet become adequately 
proficient in using writing tools. 

IV. THE DOMINANT (GUIDING) HAND ARRANGEMENT: under one-fifth of the pupils displayed 
irregularities in terms of the dominant hand arrangement – the position of the hand, wrist and 
forearm – while performing graphomotor activities. The girls achieved slightly better results in 
this category. 

V. COOPERATION OF HANDS: under a quarter of the pupils experienced difficulties in terms of 
the dominant and auxiliary hand activity and the cooperation of the hands while performing 
graphomotor activities. The girls achieved better results in this respect. 

VI. BODY POSTURE: the significant majority of the pupils showed problems with body posture – 
the position of the torso, head and limbs – while performing graphomotor activities. The boys 
achieved better results in this category. 

The detailed numerical data on the findings is presented in Table 1 (here: A – normative behaviors; B 
– undesirable behaviors). 

Table 1.  Profile of Graphomotor Skills. Observation Protocol – average results for categories I-VI. 

Category In all Girls Boys 

 A B A B A B 

Category I  100% 0% 100% 0% 100% 0% 

Category II 54% 46% 56% 44% 52% 48% 

Category III 44% 56% 32% 68% 56% 44% 

Category IV 82% 18% 84% 16% 80% 20% 

Category V 76% 24% 80% 20% 72% 28% 

Category VI 18% 82% 16% 84% 20% 80% 

Considering the phenomena included in each category of the Observation Protocol, the following 
ranking of categories was compiled for first-year primary school pupils (starting with the category 
where graphomotor difficulties were the most severe): 

I. BODY POSTURE  

II. THE WAY OF HOLDING THE WRITING INSTRUMENT  
III. THE POSITION OF THE SHEET 

IV. COOPERATION OF HANDS  

V. THE DOMINANT (GUIDING) HAND ARRANGEMENT 

VI. THE DOMINANT (GUIDING) HAND 

The same ranking of categories was compiled for the girls, while as far as the boys were concerned, 
category II. THE POSITION OF THE SHEET and category III. THE WAY OF HOLDING THE 
WRITING INSTRUMENT were in reverse order in the ranking. 

3.2 The pace of graphomotor activities – depending on the type of the 
activity: drawing letter-like signs vs. writing  

The pace of graphomotor activities was studied depending on the type of the activity: drawing letter-
like signs vs. writing. The numerical data is presented in Table 2 (here: average time taken by the 
studied group to perform graphomotor activities, in minutes and seconds). 
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Table 2.  Profile of Graphomotor Skills. Observation Protocol – average results for the pace 
 of graphomotor activities: drawing letter-like signs and writing. 

Types of activities In all Girls Boys 

Drawing letter-like signs 13:25 12:43 14:07 

Writing 14:35 14:35 14:35 

Drawing letter-like signs 
and writing 

28:00 27:18 28:42 

As far as the whole group of first-year pupils is concerned, it needs to be noted that drawing letter-like 
signs took less time than writing. However, in the case of the girls, the difference was substantial 
(drawing letter-like signs took them almost two minutes less than writing), while in the case of the boys 
it was minor (drawing letter-like signs took them under half a minute less than writing).  

Generally speaking, the pace of graphomotor activities was faster among the girls than among the 
boys. Attention must, however, be drawn to the same average results for writing among the girls and 
the boys and to the much slower pace of drawing letter-like signs among the boys. 

Statistical analysis indicated positive correlations between the results for the pace of graphomotor 
activities: reproduction of letter-like signs and copying texts – for all the first-year pupils the correlation 
was 0.56 (0.58 for the girls and 0.60 for the boys). 

3.3 The pace of graphomotor activities – drawing letter-like signs and writing, 
depending on the type of sheet: blank sheet vs. ruled sheet. 

The pace of graphomotor activities was studied depending on the type of sheet: ruled sheet vs. blank 
sheet. The numerical data is presented in Table 3 (here: average time taken by the studied group to 
perform graphomotor activities on ruled and blank sheets, in minutes and seconds). 

Table 3.  Profile of Graphomotor Skills. Observation Protocol – average results for the pace  
of graphomotor activities performed on ruled sheets and on blank sheets. 

Types of sheets In all Girls Boys 

Blank sheets 13:57 13:28 14:26 

Ruled sheets 14:03 13:50 14:16 

Blank sheets and ruled sheets 28:00 27:18 28:42 

As far as the whole group is concerned, it needs to be noted that drawing letter-like signs and writing 
on blank sheets took the pupils slightly less time than drawing letter-like signs and writing on ruled 
sheets. However, a sex-dependent difference was observed: the girls needed less time to perform 
graphomotor activities on blank sheets than on ruled sheets (the difference was 22 seconds) while the 
boys needed more time to perform graphomotor activities on blank sheets (the difference was 10 
seconds). 

Generally speaking, considering the fact that the pace of graphomotor activities was faster among the 
girls than among the boys, it needs to be noted that the pace of drawing letter-like signs and writing on 
ruled sheets was more similar for the girls and the boys than the pace of drawing letter-like signs and 
writing on blank sheets: the boys worked much more slowly on blank sheets. 

Statistical analysis indicated positive correlations between the results for the pace of graphomotor 
activities: reproduction of letter-like signs and copying texts on ruled and blank sheets – for all the first-
year pupils the correlation was 0.85 (0.86 for the girls and 0.85 for the boys). 

4 CONCLUSIONS 
First-year primary school pupils display various type of difficulties as far as the course of graphomotor 
activities is concerned. In the empirical study, during the assessment according to the procedure of 
the Observation Protocol, the most irregularities which were observed concerned body posture and 
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the way of holding the writing instrument; while performing graphomotor activities, almost half of the 
pupils also showed difficulties in the positioning of the sheet with designs to reproduce/texts to copy in 
relation to the body axis and the edge of the desk. Since the empirical study discussed here was 
conducted near the end of the school year (i.e. after a year of school education), it may be feared that 
the observed irregularities might become permanent. The correct way of holding the writing instrument 
should be developed from the beginning of education and any undesirable irregularities ought to be 
prevented. The proper body posture during work in lessons and at home should also be taken care of 
from the beginning, as well as the optimal positioning of books (and other resources which a pupil 
uses while working). 

The severity of difficulties concerning the course of graphomotor activities is different for girls and 
boys: considering the behaviors included in the individual categories of the Observation Protocol, the 
results achieved by the girls were better in some categories while worse in others. It cannot, therefore, 
be claimed that boys have more difficulties with graphomotor skills as far as the course of 
graphomotor activities is concerned. This must be stressed since our own research into products of 
graphomotor activities found that boys had more difficulties in all the categories of the Chart of 
Assessment of Handwriting and Letter-like Designs [6, 7]. Therefore, girls exhibited a higher level of 
graphomotor skills in terms of products of graphomotor activities but as far as the course of 
graphomotor activities was concerned this was no longer the case. 

The course of writing activities (in the context of other graphomotor activities) must be continuously 
and thoroughly evaluated from the beginning of school education – just like the level of graphic skills 
demonstrated in writing has always been – especially among pupils with psychomotor developmental 
disorders who display specific writing difficulties (see, for instance, the results of studies into 
graphomotor difficulties among children with ADHD [23]). 

In the light of the results achieved by first-year pupils it is necessary to call for preventive action to be 
taken before pupils begin school education. The desired behaviors in terms of the course of 
graphomotor activities should be shaped in pre-school education – at the beginning this should focus 
on such graphomotor activities as drawing pictures and drawing repetitive patterns. This will make it 
possible for children to adequately prepare for the subsequent acquisition of writing skills. 
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