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DETERMINANTS OF ELEMENTARY STUDENT’S WRITING
TOOL MANIPULATION SKILLS
Abstract: Writing, as a skill of correct graphic design, represents an activity which is
very important in each individual’s life and work, and the period of elementary
school, when writing skills are masteres,is the period when special attention must be
devoted to determinants that can affect the process of writing. Gender, literacy
phase and writing difficulties are the determinants that have been tested in 1156
elementary school students, and the research was done in the eight Belgrade
elementary schools in 2016. Statistically significant differences in the writing tools
and materials manipulation skills among students with and without writing
difficulties were present. The students without writing difficulties had higher
manipulation skills, and the biggest difference was recorded in the effective
stabilization of paper with the non-dominant hand (r= .000), placing paper under an
adequate angle (r= .000) and presenting comments and complaints of pain or fatigue
(r= .000). The strongest statistically significant difference with the presence of
difficulties in the writing tools and materials manipulation skills between boys and
girls is recorded in the effective stabilization of paper with the non-dominant hand
(r= .000). Students who are in the process of acquiring literacy skills have the
greatest difficulties in the presence of pain or fatigue during writing (23.2% of
students). The strongest statistically significant difference in the manipulating skills
between students of the first and second grades, compared to the students who
have already mastered writing, is in setting up paper at an adequate angle (r= .000)
and in the presence of pain or fatigue (r= .000). Gender, the stage of literacy and
writing difficulties are determinants that affect the skill of manipulating writing tools.
Thus, studying this problem is very important in order to help students master the
skills of writing. Individualization measures, as one of the modes of adapting teaching
to the abilities of students, can make this complex process significantly easier for
them.
Key words: age, gender, individualization, writing, writing difficulties.
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Introduction
During the elementary school period, curricula are designed so that the implementation and
acquisition of almost all the teaching material requires writing skills. This has been confirmed
by previous research, which shows that this skill ia alloted the largest amount of time, as much
as 30% to 60% of the time spent in educational work is directed to it (Volman, et al., 2006).
Writing, as "the ability to copy letters and numbers in a determined time and form" (Ashiani,
et al., 2014: 1681), is “a skill of proper graphic design of letters" and a complex
psychomotor process coordinated by acomplexnervous system (Defektoloski leksikon, 1999:
280). Golubovic and Golubovic (2001: 139) define that writing as "a complex
psychophysiological skill which is based on the performance of fine coordinated movements
that form a motor act and which belong to the group of willing activities"; namely writing
represents the most complex human ability (Golubovic, 2003), as well as a complex skill that
requires coordinated engagement of the motor and gnostic system.
Although research shows that most attention at school is devoted to this skill, today many
students have writing difficulties, even up to 25% of students (Marr & Dimeo, 2006). The
difficulties are reflected in inadequate writing speed, inadequate readability of the written
text, or, very often in a combination of the difficulty in the speed and legibility of writing.
Consequently, the interest of researchers to deal with this problem is growing and with it
there is an increase in the number of studies dealing with the determinants of writing skills, as
well as the determinants of the skills of using and manipulating the writing tools and
materials.
Determinants of writing skills
The use of a pen, first through scribbling and drawing, is the skill that children master at the
earliest age. With time, the hand is gradually being prepared for the writing act and the start
of elementary school. School activities are focused on adopting and practising writing skills.
Before starting school, children are in a scrabble phase during which vertical, horizontal and
circular lines appear, and which will later represent the elements of letters. After this phase,
the drawing phase ensues, during which various symbols and forms can be identified in the
child's drawing (Puranik & Lonigan, 2011). According to Golubovic (1998), the initial period of
writing skill acquisition is characterized by separate writing of each individual element, long
pauses and slow writing, many excessive movements, univenness of graphic forms and
muscular effort. After this period, insues a period which involves intensive learning of writing
during the first and second grade, while perfecting writing skills represents the final phase, i.e.
the phase of the individualization of handwriting, when students are enabled to write at the
appropriate speed and quality, and this period occures in the third grade (Bojanin, 1985).
At the beginning of the literacy period, writing demands constant engagement of the
perceptual system, both visual and kinesthetic, as well as tactile, along with constant thinking
about the process of writing letters, position and movements of the hand, i.e. it is not yet an
automated action. Later, in the period between eighth and ninth years, writing becomes an
automated action, hence it is necessary to detect any difficulties encountered by students as
early as possible (Overvelde & Hulstijn, 2011). As a complex psychomotoric process, writing
and writing difficulties are often associated with the gender of the child (Medwell & Wray,
2007; Schwellnus et al., 2012a), with the assertion that writing problems are more often
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present in boys, but also tightly connected to the age of the child and the time spent
practicing writing (Schwellnus et al., 2012a; van Hartingsveldt, et al., 2015).
Students with writing problems are students who encounter difficulties in mastering writing
skills during their schooling. With some students, these difficulties concern the speed of
writing, with some students they are reflected on the look and readability of the written text,
while for one group of students they cover both aspects. Based on numerous studies (BosgaStork et al, 2016; Golubovic & Colic, 2011; Petakov Vucelja, 2011; Santos Damasceno, et al., 2015;
Schwellnus et al., 2012a; Schwellnus et al., 2012b), writing problems, observed through the
speed of writing and the legibility of the written text, are present in a large number of
elementary school students, with very frequent difficulties in manipulating writing tools and
materials. Apart from inappropriate pencil manipulation, the problem of placing paper under
an adequate angle and its stabilization, many students are confronted with pain and fatigue
during writing. Pain and fatigue can very often result in slower or less readable writing
(Summers & Catarro, 2003), and inappropriate holding of the pen is a very common cause to
these problems. These problems are more apparent with students who are only starting to
master the writing skills, since the locomotor apparatus has not been fully adjusted to
perform tasks that require writing for a longer period of time.
Because an insufficient amount of attention is paid to this problem, the students are most
often characterized as lazy and uninterested, it is necessary to study and define the
determinants of the skill of manipulation with writing tools and materials during writing, in
order to help students overcome existing difficulties. Therefore, the subject of the research
are the factors that influence the skill of manipulating the writing tools, in order to determine
whether gender, literacy phase, and the existence of difficulty in writing are determinants.
Based on the subject of research and its defined goal, it is assumed that girls are more skilful
in manipulating writing tools and materials during writing; that students who have mastered
writing skills are more skilled in manipulating writing tools and materials while writing,
compared to learners who are at the beginning of literacy, and that students with writing
difficulties have more difficulty in manipulating writing tools and materials when writing as
compared to students who do not have any difficulties.
Methodological framework of the research
Research Sample. The survey was conducted in 2016, and 1156 students of the lower grades (IIV) of the eight elementary schools in Belgrade, 564 male respondents (48.8%) and 592 female
respondents (51.2%) participated in the research. In defining the category of students with
writing difficulties, two criteria were used: the first was inadequate writing speed (defined
based on the norms of the The McMaster Handwriting Assessment Protocol,for different
classes), and the second, the presence of more than three indicators of qualitative changes in
writing. Based on these two criteria, it has been found that 118 students (10.2%) from the
sample of children can be classified into a group of students with writing difficulties. Due to
the large disproportion in the number of studentswho entered in the categories of
respondents with and without difficulties,a control sample was formed using the pairing
method and this procedure led to the formation of two sub-samples within the main sample,
both with 116 respondents. In each sample, there were 76 (65.5%) boys and 40 (34.5%) girls; 33
(28.4%) students of the first, 32 (27.6%) students of the second, 22 (19%) students of the third
and 29 (25%) students of the fourth grade.
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In defining the category of students who werein the phase of mastering writing skills and
students who had already mastered writing the curriculum was used. This curriculum serves
as a guideline for practicing letters and practicing writing skills. The curriculum for the
education of the first and second grade of elementary education (ZUOV, 2017a) prescribes
that students during this period in Serbian language classes, through defined goals and tasks,
work on mastering the writing technique in the Cyrillic script during the first grade and in the
second grade master the technique of writing the Latin script, while the third and fourth
grade period prescribes improving writing (ZUOV, 2017b; ZUOV, 2017c).Thus, the students
were divided into two groups, the first group consisted of 603 pupils (52.2%) of the first and
second grades, and the second group of 553 pupils (47.8%) of the third and fourth grades.
Assessment instrument. The McMaster Handwriting Assessment Protocol - 2nd edition
(Pollock et al., 2009) was used as a measuring instrument for the assessment of writing,
which, with the author's approval, was translated and adapted to the Serbian language (Denic
& Milivojevic, 2014). In addition to assessing how the pen ih held and speed, and readability of
writing, the protocol includes the assessment of the manipulation of writing tools and
materials. During the implementation of writing tasks that included writing by heart, writing
according to dictation, and copying texts from a smaller and larger distance, it was observed if
during the students writingthe following determinants were present: effective paper
stabilization with the non-dominant hand, controlled use of the writing tool, keeping the pen
at an adequate angle in relation to paper, placing paper at an appropriate angle(30-35º), and
the presence of pain and/or fatigue during writing.
Statistical data processing. In the statistical data processing, descriptive statistics were used,
and Pirson's correlation coefficient was used to test the relationship between variables.
Statistical processing and analysis was done in the computer program SPSS, 20 (Statistical
Package for the Social Sciences).
Research results
Five elements were observed in the analysis of the use of the writing tools and materials.
Together with the frequency of their occurence in the whole sample, they are shown in Table
1.
Table 1. Frequency of use of writing tools and materials
Writing tools and materials
Effective paper stabilization with the non-dominant hand
Controlled use of writing tools
Keeping the pen at an adequate angle in relation to paper
An adequate angle of paper
No comments or complaints about pain or fatigue

N

%

1095
1140
1130
978
936

94.7
98.6
97.8
84.6
81.0

As Table 1 shows a high percentage of the respondents appropriately usedwriting tools and
materials, the majority of the participants used writing materials and held writing tool at an
adequate angle in a controled manner; almost 95% performed paper stabilization with the
non-dominant hand while writing, while over 80% of the sample exibited the adequate
position of the paper and the absence of complaint about fatigue or pain while writing. Based
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on the results presented, it was noted that as much as 19% of students complained about pain
or fatigue, and that 15.4% of students did not keep paper at an adequate angle while writing.
Table 2 presents the use of writing tools and materials of students with and without writing
difficulties, seen on sub-samples composed of 116 students with writing difficulties and 116
students with no writing difficulties.
Table 2. Use of tools and materials of students with and without difficulty in writing
Tools and materials
Writing Difficulties categories
Without
With writing
N
%
X²
writing
difficulty
difficulty
n
%
n
%
Effective paper
stabilization with the
non-dominant hand
Controlled use of
writing tools
Keeping the pen at an
adequate angle in
relation to paper
An adequate angle of
paper
No comments or
complaints about pain
or fatigue

Yes

239

91.1

115

99.1

94

81

No

23

9.9

1

0.9

22

19

Yes
No
Yes

223
9
218

96.1
3.9
94

116
0
115

100
0
99.1

107
9
103

92.2
7.8
88.8

No

14

6

1

0.9

13

11.2

Yes
No
Yes

166
66
171

71.6
28.4
73.7

104
12
98

89.7
10.3
84.5

62
54
73

53.4
46.6
62.9

No

61

26.3

18

15.5

43

37.1

p

21.284

.000

9.363

.002

10.946

.001

37.354

.000

13.901

.000

Observing both sub-samples, or as a whole a group of students with and without difficulties in
writing (Table 2), it was noted that the greatest difficulty in manipulating tools and materials
was positioning the paper at an adequate angle (28.4% of pupils), as well as the presence of
pain or fatigue while writing (26.3% of students). The least difficulties were exibited in the
adequate use of writing tools (3.9% of students). If we observe the group of students with
writing difficulties, it can be noticed that they also had the greatest difficulty in placing paper
at an adequate angle (46.6% of pupils), as well as in the presence of pain or fatigue while
writing (37.1% ), as was the case with students who did not have these difficulties. The
difference in the presence of difficulties in the manipulation of tools and materials between
students with and students without writing difficulties was recorded in all the tested
parameters. The highest statistically significant difference was recorded in the effective
stabilization of paper with the non-dominant hand (p= .000), placement of paper under an
adequate angle (r= .000) and the presence of comments and complaints about pain or fatigue
(p= .000).Hovever, it was also present in the controlled use of writing tools (p= .002) and
setting the writing tools at an appropriate angle in relation topaper (p= .001). Even though it
can be noticed that both groups of students had the most difficulties in setting the angle of
the paper during writing, and frequent presence of pain and fatigue, a statistically significant
difference between these two parameters was noted and this number was significantly larger
with students who encountered writing difficulties.
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Apart from showingthat the presence of learning difficulties is a determinant that significantly
influences the manipulation of tools and materials during writing, gender is considered to be
one of the determinants as well. Therefore, Table 3 shows the usage of writing tools by boys
and girls of lower grades of elementary school.
Table 3. Use of tools and material of boys and girls
Tools and materials

Gender
Boys

Girls

Effective paper stabilization with the nondominant hand
Controlled use of writing tools

Yes
No
Yes
No

n
521
43
551
13

%
92.4
7.6
97.7
2.3

n
574
18
589
3

%
97
3
99.5
0.5

Keeping the pen at an adequate angle in
relation to paper

Yes

546

96.8

584

98.6

No
Yes
No
Yes
No

18
461
103
441
123

3.2
81.7
18.3
78.2
21.8

8
517
75
495
97

1.4
87.3
12.7
83.6
16.4

An adequate angle of paper
No comments or complaints about pain or
fatigue

X²

p

12.140

.000

6.842

.008

4.448

.027

6.937

.005

5.513

.011

Observing the group of boys (Table 3), it can be noticed that the greatest difficulties were in
positioning the paper at an adequate angle (18.3% of pupils), as well as in the presence of pain
or fatigue during writing (21.8% of pupils), which was the case with girls where the presence of
pain or fatigue was recorded in the largest percentage (16.4% of pupils), then problems with
placing paper at an adequate angle (12.7%). The difference in the presence of difficulties in the
manipulation of tools and materials between boys and girls was recorded in all the tested
parameters, and the highest statistically significant difference was recorded in the effective
stabilization of paper with the non-dominant hand (p= .000) and it was highly statistically
significant. The next difference was seen in the presence of difficulty in placing paper under
an adequate angle (p= .005) as well as the presence of comments and complaints about pain
or fatigue (p= .011). It was also present in the controlled use of writing tools (p= .008) and in
setting the writing tool at an appropriate angle in relation to paper (p= .027) for the benefit of
girls who were more successful in manipulating the writing tools and materials during writing.
Apart from the results showing that gender is a determinant which significantly influences the
manipulation of tools and materials while writing, it is considered that the age or phase of
literacy, is one of the determinants as well. Therefore, Table 4 shows the manipulation of
writing tools by students who are in the phase of mastering writing skills (pupils of the first
and second grade) and students who have already mastered the writing skills (students of
third and fourth grade).
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Table 4. Use of tools and materials in relation to the literacy phase
Phase of literacy
Tools and materials

Effective paper stabilization with the
non-dominant hand
Controlled use of writing tools
Keeping the pen at an adequate
angle in relation to paper
An adequate angle of paper
No comments or complaints about
pain or fatigue

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Initial
(I and II
grade)
n
%
571
94.7
32
5.3
591
98
12
2
584
96.8
19
3.2
470
77.9
133
22.1
463
76.8
140
23.2

Final
(III and IV
grade)
n
%
524
94.8
29
5.2
549
99.3
4
0.7
546
98.7
7
1.3
508
91.9
45
8.1
473
85.5
80
14.5

X²

p

.002

.534

3.391

.054

4.662

.023

42.900

.000

14.335

.000

Observing students in relation to the literacy phase (Table 4), it was noted that students who
are in the initial phase, first and second grade ones, had the greatest difficulty in placing paper
at an adequate angle (22.1% of pupils), as well as in the presence of pain or fatigue while
writing (23.2% of pupils), as is the case with students who had already mastered writing in
which the greatest percentage was recorded for the presence of pain or fatigue (14.5% of
pupils), and then problems with placing paper under an adequate angle (8.1%). The difference
in the presence of difficulties in the manipulation of the tools and materials between these
two groups of students was recorded in several investigated parameters, and the highest
statistically significant difference was recorded in setting the paper at an adequate angle (p=
.000) as well as in the presence of pain or fatigue (p= .000). These two parameters were
followed by the placement of tools for writing at an adequate angle in relation to paper (p=
.023), where significantly higher scores were achieved by students who had mastered writing
skills and who were more successful in manipulating the tools and materials at writing. A
statistically significant difference was not observed in the presence of difficulties in the
controlled use of writing tools (p= .054) and in the effective stabilization of paper with the
non-dominant hand (p= .534).
Consequently, the results show that the literacy phase is a determinant that significantly
influences the manipulation of tools and materials during writing.
Discussion
The results obtained by this study show that there were statistically significant differences in
the skills of manipulating writing tools and writing materials by students with and without
writing difficulties, whereby students who did not encounter any writing difficulties were
much more skilful in manipulation. The greatest difference was recorded in effective paper
stabilization with the non-dominant hand (p= .000), placement of paper under an adequate
angle (p= .000) and the presence of comments and complaints about pain or fatigue (p=
.000). Research carried out by Rosenblum et al. (2006), points out to a significant difference
between the writing characteristics of students who write skillfully or unskillfully, at the age
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of eight to nine years, in terms of the width of the letters (p= .008), the height of the letters
(p= .005) and the position of the pen (p= .008). These differences can also be explained by the
fact that learners with learning disabilities, including students with writing difficulties, have
lower motor performance at the joint of the wrist and the elbow joint (Stosljevic et al., 2011) in
comparison to pupils without difficulties, which in turn makes it difficult to manipulate writing
tools. These students also have difficulties in fine motor skills, which are reflected in the
adoption of the teaching material (Levin, 1980).
Girls and boys in the highest percentage had problems with the presence of pain and/or
fatigue while writing (21.8% of boys and 16.4% of girls). However, a statistically significant
difference in the presence of difficulties in the manipulation of tools and materials between
boys and girls was recorded in all investigated parameters, and the highest statistically
significant difference was recorded in the effective stabilization of paper with the nondominant hand (p= .000), and then, in the presence of the difficulty in setting paper under an
adequate angle (p= .005). Many studies show that the gender is the determinant which
affects the quality of writing (Medwell & Wray, 2007; Schwellnus et al., 2012a). Consequently,
if it affects the quality of writing, it also affects the skill of writing tools and materials
manipulation. Girls write faster than boys (p= .024) and their handwriting is more legible, and
writing difficulties are more frequent (p= .000) in boys (Vujanovic & Ilic-Stosovic, 2017).
Students who were in the literacy process had the greatest difficulties in the presence of pain
or fatigue during writing (23.2% of students), and the strongest statistically significant
differences between the manipulating skills of students of the first and second grades, in
comparison to the students who mastered writing, was noted in setting up paper at an
adequate angle (p= .000) and in the presence of pain or fatigue (p= .000). Research shows
that regardless of the time when literacy begins, the sequence of learning skills is the same.
First of all, children acquire writing skills, or writing letters as patterns (van Hartingsveldt et
al., 2014), when writing is conditioned not only by visual information, but also by the constant
involvement of tactile and kinesthetic input, and therefore it is very important how skillfully
students manipulate writing tools and materials. As the speed and readability, or the quality of
writing differ depending on age (Overvelde & Hulstijn, 2011; Rueckriegal et al., 2008; Yu, et al.,
2012) the skill of manipulating writing tools differs as well. Lower-class students succeed in
responding to the requirements which are expected of them.However, as tasks become more
complex and time-limited learners become less successfully their execution (Golubovic, 2007).
Conclusion
Based on the results obtained by evaluating the effectiveness of tools and material
manipulation during writing with elementary school students, it can be concluded that the
gender, the phase of literacy and the presence of difficulties in writing are determinants which
affect the skill of manipulation, thus confirm the initial assumptions. Although the presence of
pain and fatigue during writing (19% of students) as well as the placement of paper at an
adequate angle (15.4% of students) are problems which most of the students encounter, it is
noted that these problems are more obvious with students with writing difficulties and with
male students, as well as students who are in the process of acquiring the writing skills.
Proper manipulation of writing tools is very important because improper manipulation can
cause writing problems, or problems with the speed and legibility of writing. As a research
(Kushki, et al., 2011; Richards, 2009) shows writing problems are predictors of school failure,
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and therefore special attention has to be paid to this problem. Stimulation of the proper
holding of the pen, at an adequate angle in relation to paper, setting up the paper under an
adequate angle up to 30-35º, and its stabilization with the non-dominant hand, or the nonwriting hand, are very important for the writing stage itself. A student with poor writing has a
poorer position of paper due to constant changing of the angle of the paper and the inability
to stabilize it with the non-dominant hand (Pollock et al., 2009).
If the student trains to properly hold and manipulate the pen, there will be a gradual
reduction of pain and fatigue at writing. Students who quickly get tired at writing cannot
develop the speed of writing that is intended for a given class, and therefore, trying to write
faster, they write worse and their handwriting ends up unreadable. All these problems can
cause difficulties in accomplishing school tasks. It often happens that teachers cannot read
the written text, the students themselves get worse grades and become unsuccesful learners
with low school achievement. These problems are most often characterised as disinterest and
unwillingness of pupils to perform school tasks, without the assessment of their abilities and
detecting the cause of writing difficulties. Uncertainty, fear and frustration are very frequent
companions of students who are unsuccessful in writing, and therefore these problems also
affect their functioning as biopsychosocial individuals.
In order to prevent the school failure of these students, certain intervention measures must
be taken, in addition to adapting teaching materials. Henry (2000) considers that, in order to
prevent school failure, measures applied at the classroom level have to be taken (teacher
training in teaching skills, family connections and improved communication with parents),
peer group interventions (work in small groups) and family interventions (focused on family
relationships, parental skills).
Since writing is of crucial importance for life and work in modern society, not only for children
at the school age, but also for adults (van Drempt, et al., 2011), the study of factors that can
influence the writing skills is necessary. If, during the process of mastering writing skills, it is
noted that a student is encountering difficulties, an assessment of his abilities is necessary in
order to adapt the teaching process to his needs and potentials, through individualization
measures or an individual educational curriculum. The engagement of a defectolog as a
member of a professional team in elementary school is very important because the
assessment of students' abilities should be supervised by an expert, along with the team work
and engagement of all participants in the educational process.
As the results show, gender, literacy phase, and writing difficulties are determinants that
affect the skill of writing tools and materials manipulation, and thus affect writing skills.

References
Ashiani, М., Havayi, А., & Toozandehjani, H. (2014). The Effect of Cognitive-Motor Exercises on
Motor-Writing Skills in Dysgraphia Patients, Advances in Environmental Biology, 8(12),
1680-1687.
Bojanin, S. (1985). Neuropsihologija razvojnog doba i opšti reedukativni metod. Beograd: Zavod
za udžbenike i nastavna sredstva.

222

Research in Pedagogy, Vol.8, No.2, Year 2018, pp. 214-225
________________________________________________________________________________________________________

Bosga-Stork, I. M., Bosga, J., Ellis, J. L. & Meulenbroek, R. G. J. (2016). Developing Interactions
between Language and Motor Skills in the First Three Years of Formal Handwriting
Education, British Journal of Education, Society & Behavioural Science, 12(1), 1-13.
Defektoloski leksikon (1999). Beograd: Zavod za udžbenike i nastavna sredstva.
Denic, S. i Milivojevic, M. (2014). Protokol za procenu pisanja – 2. verzija. Hamilton: McMaster
University, CanChild Centre for Childhood Disabilitiy Research.
Golubovic, S. (1998). Klinička logopedija II. Beograd: Univerzitet u Beogradu.
Golubovic, S. (2007). Smetnje u ucenju i ponasanju: prepoznavanje i razumevanje, Nastava i
vaspitanje, 56(4), 446-454.
Golubovic, S. i Colic, G. (2011). Tipovi gresaka u pisanju kod dece mladeg skolskog uzrasta. U
Glumbic, N. i Vucinic, V. (Ur.). Medunarodni naucni skup Specijalna edukacija i
rehabilitacija Danas, Zbornik radova (46-58). Univerzitet u Beogradu: Fakultet za
specijalnu edukaciju i rehabilitaciju.
Golubovic, S. i Golubovic B. (2001). Uticaj sazrevanja misicnog tonusa na grafomotorno
izrazavanje dece, Norma, 8(3), 137-146.
Henry, D. B. (2000). Peer Groups, Families, and School Failure Among Urban Children:
Elements of Risk and Successful Interventions, Preventing school failure: Alternative
education for children and youth, 44(3), 97-104.
Kushki, A., Schwellnus, H., Ilyas, F., & Chau, T. (2011). Changes in kinetich and kinematics of
handwriting during prolonged writing task in children with and without dysgraphia,
Research in Developmental Disabilities, 32, 1058-1064.
Levin, M. D. (1980). The Child with learning disability. In: The practical menagment of the
developmentaly child. St. Louis: The S.V.Mosby company.
Marr, D. & Dimeo, S. B. (2006). Outcomes associated with a summer handwriting course for
elementary students, American Journal of Occupational Therapy, 60,10-15.
Medwell, J., & Wray, D. (2007). Handwriting: What do we know and what do we need to
know? Literacy, 41(1), 10-15.
Overvelde, A., & Hulstijn, W. (2011). Handwriting development in Grade 2 and Grade 3 primary
school children with normal, at risk, or dysgraphic characteristics,Research in
Developmental Disabilities, 32, 540–548.
Petakov Vucelja, M. (2011). Disgrafija i kvalitet rukopisa. Pedagogija, 66(1), 134-134.
Pollock, N., Lockhart, J., Blowes, B., Semple, K., Webster, M., Farhat, L., Jacobson, J., Bradley,
J., & Brunetti, S. (2009). The McMaster Handwriting Assessment Protocol – 2nd edition.
Hamilton: McMaster University, CanChild Centre for Childhood Disabilitiy Research.
Puranik, C. S., & Lonigan, C. J. (2011). From scribbles to scrabble: Preschool children’s
developing knowledge of written language, Reading and Writing, 24(5), 567-589.
Richards, J. (2009). Language by hand: A synthesis of a decade of research on handwriting,
Handwriting Review, 12, 11-25.
Rosenblum, S., Chevion, D. & Weiss, P. L. (2006). Using data visualization and signal
processing to characterize the handwriting process, Journal of Pediatric Rehabilitation
Medicine, 9(4), 404-417.
Rueckriegel, S. M., Blankenburg, F., Burghardt, R., Ehrlich, S., Henze, G., Mergl, R. & Hernaiz,
D. P. (2008). Influence of age and movement complexity on kinematic hand movement
parameters in childhood and adolescence, International Journal of Developmental
Neuroscience, 26, 655-663.
Santos Damasceno, E. S., Brandao de Avila, C. R. & Aratangy Arnaut, M. (2015). Correlations
between handwriting and spelling in Elementary School students. Disturbios Comun.
Sao Paulo, 27(4), 819-830.

223

Research in Pedagogy, Vol.8, No.2, Year 2018, pp. 214-225
________________________________________________________________________________________________________

Schwellnus, H., Carnahan, H., Kushki, A., Polatajko, H., Missiuna, C. & Chau, T. (2012а). Effect of
Pencil Grasp on the Speed and Legibility of Handwriting in Children, The American
Journal of Occupational Therapy, 66(6), 718-726.
Schwellnus, H., Carnahan, H., Kushki, A., Polatajko, H., Missiuna, C. & Chau, T. (2012б). Effect of
pencil grasp on the speed and legibility of handwriting after a 10-minute copy task in
Grade 4 children, Australian Occupational Therapy Journal, 59, 180–187.
Stosljevic, M., Odovic, G. i Adamovic, M. (2011). Motorne performanse gorwih ekstremiteta
kod dece sa smetnjama u ucenju, Specijalna edukacija i rehabilitacija, 10(2), 207-215.
Summers, J., & Catarro, F. (2003). Assessment of handwriting speed and factors influencing
written output of university students in examinations, Australian Occupational Therapy
Journal, 50, 148–157.
van Drempt, N., McCluskey, A., & Lannin, N. A. (2011). A rewiev of factor that influenceadult
handwriting performance, Australian Occupational Therapy Journal, 58,321-328.
van Hartingsveldt, M. J., Cup, E. H. C., de Groot, I. J. M. & Nijhuis-van der Sanden, M. W. G.
(2014). Writing Readiness Inventory Tool in Context (WRITIC): Reliability and
convergent validity, Australian Occupational Therapy Journal, 61, 102–109.
van Hartingsveldt, M. J., Cup, E. H. C., Hendriks, J. C. M., de Vries, L., de Groot, I. J. M. & Nijhuisvan der Sanden, M. W. G. (2015). Predictive validity of kindergarten assessments on
handwriting readiness, Research in Developmental Disabilities, 36, 114-124.
Volman, M. J. M., van Schendel, B. M. & Jongmans, M. J. (2006). Handwriting difficulties in
primary school children: A search for underlying mechanisms, American Journal of
Occupational Therapy, 60, 451-460.
Vujanovic, M. i Ilic-Stosovic, D. (2017). Povezanost pola i taktilno-kinestetičcke senzitivnosti sa
kvalitetom pisanja učcenika sa i bez tešskoca u pisanju, Nastava i vaspitanje, 66(2), 305319.
Yu, T. Z., Howe, T. H., & Hinojosa, J. (2012). Contributions of Haptic and Kinesthetic
Perceptions on Handwriting Speed and Legibility for First and Second Grade Children,
Journal of Occupational Therapy, Schools, & Early Intervention,5(1), 43-60.
Zavod za unapredenje vaspitanja i obrazovanja, (2017a). Nastavni program obrazovanja i
vaspitanja za prvi i drugi razred osnovnog obrazovanja i vaspitanja.
http://www.zuov.gov.rs/dokumenta, Pristupljeno: 01.02.2017.
Zavod za unapredenje vaspitanja i obrazovanja, (2017b). Nastavni program obrazovanja i
vaspitanja
za
treci
razred
osnovnog
obrazovanja
i
vaspitanja.
http://www.zuov.gov.rs/dokumenta, Pristupljeno: 01.02.2017.
Zavod za unapredenje vaspitanja i obrazovanja, (2017c). Nastavni program obrazovanja i
vaspitanja
za
cetvrti
razred
osnovnog
obrazovanja
i
vaspitanja.
http://www.zuov.gov.rs/dokumenta, Pristupljeno: 01.02.2017.

Biographical notes:
Marina Vujanovic is a PhD student at the Faculty of Special Education and Rehabilitation,
University of Belgrade. She is employed as a special educator at the elementary school
"Miodrag Matic" (Belgrade), a special school for children with cerebral palsy and multiple
developmental disorders. In addition to participating in numerous national and international
scientific and professional conferences, she participated in various programs of professional
development. So far, she has published more than 35 papers on the topic of writing
difficulties, working with people with cerebral palsy and the attitude of society towards
people with disabilities.
224

Research in Pedagogy, Vol.8, No.2, Year 2018, pp. 214-225
________________________________________________________________________________________________________

Danijela Ilic-Stosovic is a full-time professor at the Faculty of Special Education and
Rehabilitation, University of Belgrade. During the past 10 years she has participated in 5
scientific-research projects. She is a member of several commissions for the assessment and
defense of master theses and doctoral dissertations. She is a reviewer of scientific
monographies, university textbooks, and three domestic journals. Special areas of interest are
the education of children with motor disorders, as well as inclusive education and the
development of individual educational programs for students with special educational needs.

225

