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ABSTRACT

EFFECT OF AGE AND GENDER ON
MOTOR PROFICIENCY AND VISUAL MOTOR INTEGRATION
AS A MEASURE OF HANDWRITING READINESS

HARMANCI BASKUT, Yasemin

Master of Science, Department of Physical Education and Sports

Supervisor: Assoc. Prof. Dr. Sadettin KiRAZCI

September 2014, 112 page

The purpose of present study was to compare handwriting readiness of first grade
students in public schools with regard to age and gender. Totally 87 students at the age
of 61-72 months (n=48), and 73-84 months (n=39) participated in this study (43 girls,
44 boys). Turkish versions of Bruininks-Oseretsky Test of Motor Proficiency (BOTMP)
and Turkish versions of Beery-Buktenica Developmental Test of Visual Motor
Integration (VMI) were utilized orderly for each student. Also, each student participated

in data collection procedure individual.

Two 2x2 ANOVAs were conducted for motor proficiency and visual motor integration.
For the motor proficiency, no significant difference in BOTMP scores was found
between two age groups and gender groups. However, significant age effect was found in
VMI scores while gender effect on VMI scores was not significant.
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In conclusion, children in old age group (73-84 months) have an advantage to
handwriting readiness compared with their peers in young age group because they had
better performance in visual motor integration. On the other hand, both female students

and male students demonstrated similar levels in handwriting readiness in their age

groups.

Key words: Handwriting readiness, school readiness, motor proficiency, visual motor

integration, age, gender.
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YAZMA BECERISINE HAZIR BULUNUSLUK OLCUSU OLARAK
YAS VE CINSIYETIN
MOTOR YETERLIK VE GORSEL MOTOR ENTEGRASYONU
UZERINE ETKISI

HARMANCI BASKUT, Yasemin

Yiiksek Lisans, Beden Egitimi ve Spor Bolimii

Tez Dantsmant: Dog. Dr. Sadettin KIRAZCI

Eylil 2014, 112 sayfa

Bu calismanin amaci ilkokul birinci sinifa baglayan ogrencilerin yas ve cinsiyet
bakimindan yazma becerisine hazir bulunugluklarini kargilagtirmaker. Calismaya 61-72
aylik(48 ogrenci) ve 73-84 aylik (39 ogrenci) toplam 87 6grenci (43 kiz, 44 erkek),
ailelerin izin formlar1 ile gonilli olarak katlmiglardir. Bu ¢alismada Bruininks-
Oseretsky Motor Yeterlik Testi’nin ve Beery-Buktenika Gelisimsel Gorsel Motor
Entegrasyon Testi’nin Tiirk¢e uyarlamalari, her 6grenci icin sirayla uygulanmistir. Her

ogrenci ¢alismaya bireysel olarak katilmugtir.

Hem motor yeterlik hem de gorsel motor entegrasyonu icin iki faktorlii Varyans Analizi
(ANOVA) yapilmistir. Calismanin sonucunda yas gruplari ve cinsiyet agisindan motor
yeterlikte bir fark bulunamamistr. Fakat gdrsel motor entegrasyonunda yasin etkisi
bulunurken cinsiyetin etkisi bulunamamuistir.
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Sonug olarak biiyiik yas grubundaki ¢ocuklar daha iyi gorsel entegrasyon performansina
sahip olduklari i¢in kiigiik yas grubundaki arkadaglarina gére yazma becerisine hazir
bulunuglukta daha avantajlidirlar. Diger taraftan, hem kiz 6grenciler hem de erkek
ogrenciler kendi yas gruplarinda yazma becerisine hazir bulunuslukta benzer seviyede

olduklarini gostermiglerdir.

Anahtar Kelimeler: yazma becerisine hazir bulunusluk, okula hazir bulunusluk, motor

yeterlik, gdrsel motor entegrasyonu, yas, cinsiyet.
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CHAPTER I

1. INTRODUCTION

This chapter is divided into eight sub-sections. Firstly, the background of the study will
be presented. Then, rationale of the study will be pointed out followed by the research
questions, the purpose of the study, research hypotheses, delimitations and limitations.

Finally, the definition of the terms used in this study will be explained.

1.1. Background of the Study

At the beginning with 2012-2013 academic semesters, new Turkish education system
was put into operation due to 222" Law of Primary Education Act and Amendment. By
this regulation in education system, compulsory education period was increased from 8
years to 12 years (4+4+4) and entrance age for primary school was decreased from 7
years (84 months) to 5.5 years (66 months). In addition to these arrangements, parents
of children who are between 5 years (61 months) and 5.5 years (66 months) were given
the opportunity to send their children to primary school regarding of children’s physical

and mental readiness.

As regulation in Turkish education system, chronological age is considered a criterion to
start to school. Similarly, when history of different countries’ education system was
looked over in addition to Turkish education system, chronological age is a benchmark
for starting to school. For example, in United Kingdom, entrance age of primary school
is 5 years, ending age of compulsory education is 16 years and compulsory education

period is 11 years (Education Act, 1996) whereas in France, entrance age of primary



school is 6 years, ending age of compulsory education is 16 years and compulsory
education span is 10 years. On the other hand, in Germany, entrance age of primary
school is 6 years, ending age of compulsory education is 16 years and compulsory
education span is 9 years (Lauer, 2001). In Ottaman Empire, school entrance age was 5
or 6 years and law on compulsory education in primary school was accepted by Mahmut
IIin 19% century (Erdem, 2005). When the Turkish Republic was established in 1923,
education system was adopted by Turkish Ministry of Education (MoNE). John Dewey
was consulted for national education system between 1924 and 1926 and compulsory
education period was set to be 5 years and schooling age was set to be 7 years. However,
parents had taken initiative for their children to send primary school at the age of 6

years. Primary school entrance ages of other countries are listed in Table 1.1.

Although there is a conflict on usefulness of chronological age as a measurement for
school readiness (Meisels, 1999), several countries determine the chronological age as a
sole criterion (Narahara, 1998). For example, considering the countries in the table, it is
possible to say that there is not an exact school entrance age and countries has
determined their schooling age based on chronological age that is the number of years
that one has lived. In addition to criterion of school readiness, chronological age seems
to be to a criterion for developmental norms, standards or milestones which are certain
behaviors or abilities that most children demonstrate at a certain age. On the other
hand, the importance of developmental age has begun to be recognized. For instance,
Department of Education, Science and Training in Canberra (2005) compared
chronological age and developmental age and they stated that children in the same age
do not demonstrate the same developmental level and also they perform at different
rates in different areas of their own development. On the same topic, as Lewit and
Baker (1995) stated that children who meet the chronological age criterion may not be
able to adapt strict school requirements because of chronological age range. So
chronological age is not trustworthy for success of children in school although it is
accepted as predictor for schooling (McTurk, Lea, Robinson, Nutton & Carapetis,

2011).



Table 1.1 Primary School Entrance Age of Difterent Countries

Country 2009 2010 2011 2012
Afghanistan 7 7 7 7
Armenia 7 7 6 6
Australia 5 5 5 5
Austria 6 6 6 6
Brazil 7 7 6 6
Canada 6 6 6 6
China 7 7 7 7
Denmark 7 7 7 7
Egypt, Arab Rep. 6 6 6 6
Finland 7 7 7 7
Greece 6 6 6 6
Hungary 7 7 7 7
Iran 6 6 6 6
Iraq 6 6

Ireland 5 5 5 5
Israel 6 6 6 6
Japan 6 6 6 6
Moldova 7 7 7 7
Pakistan 5 5 5 5
Poland 7 7 7 7
Russian Federation 7 7 7 7
Sweden 7 7 7 7
Switzerland 7 7 7 7
United States 6 6 6 6

Note: Adapted from http://data.worldbank.org/indicator/SE.PRM.AGES. Copyright
2013 by the World Bank Group

There are many issues linked with chronological age vs. developmental age such as
physical development, social/emotional development, cognitive development, school
success/achievement and also school readiness which is a debatable issue. Researchers
have a general idea about importance of school readiness and its components;
nevertheless, there is neither a certain definition of school readiness nor items of school

readiness’ components.

National Education Goals Panel in USA (1991) defined school readiness as “ready to

learn” in first place and it was reported that school readiness consisted of five parts
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which are language use, cognition and general knowledge, physical health and wellbeing,
social and emotional development, and attitudes to learning. Then, difference between
“ready to learn” and “school readiness” was argued by authors and in addition to
knowledge components, school readiness was defined as minimum developmental level
of children in cognitive, language, motor and socioemotional domains to meet school

requirements (Kagan, 1992; Carlton & Winsler, 1999; Scarpati & Silver, 1999).

Duncan et al. (20006) stated that early social skills and early academic skills including
pre-reading, pre-writing and early math skills are essential for school readiness because of
their effects on later achievement. Hence, emergent literature development including
pre-reading and pre-writing skills seem to be one of the important areas by early
childhood education teachers in order to make students ready to primary school

program in which children are able to learn reading and writing (Elliott & Olliff, 2008).

Handwriting performance consists of coordination and integration among motor
proficiency, perception, cognitive skills and linguistic skills (National Handwriting
Association in UK, 2013). According to this claim, prewriting or early writing skills in
motor development of school readiness seems essential for students in the first grade
since children learn handwriting skill during the first year of their academic school life

considering to the Turkish course curriculum of MonE for elementary school.

To learn handwriting, the cooperation of kinesthesia, fine motor development and
control, visual perception, visual motor integration, sensory modalities and sustained
attention are required (Maeland, 1992; Amundson, 1992; Cornhill & Smith, 1996) and

children are expected to gain skills to provide this cooperation to learn handwriting.

Handwriting performance seems changeable in children. This might be caused by
extrinsic factors such as chair/desk height, blackboard distance when copying, sitting

position, and position of paper as well as intrinsic factors like maturation, attention



span, developmental level of motor skills, visual motor integration skills (Landy &

Burridge, 1999; Rosenblum, Goldstand & Parush, 2006; Feder & Majnemer, 2007).

Among the intrinsic factors, there is no certain evidence about the effect of gender
difference on writing performance. Results of various studies demonstrate gender
differences on writing, copying, typing, motor skills, and VMI, (Anderson, 1969; Goetz,
1980; Moreno-Briseno, Diaz, Canpos-Romo & Fernandez-Ruiz, 2010), while results of
many studies indicate that there is no gender difference in writing performance, motor

skills or VMI (Beery, 1989; Lamme, 1979; Weil & Cunningham-Amundson, 1994).

The studies, reports and ideas on school readiness and handwriting performance give
rise to the idea that developmental age which includes levels of developmental domains
(cognitive, language, motor, social, and emotional) affects students’ handwriting
readiness as a part of the school readiness but new national education system was
arranged with respect to chronological age only. Moreover, gender effect on handwriting
ability is still unclear. Therefore, in this thesis, readiness of Turkish children for learning
handwriting was examined and the influence of gender on handwriting readiness is

investigated.

1.2. Rationale of the Study

Within the primary education act in Turkey, school starting age was decreased from 7
years to 5.5 years by ignoring the “developmental age” factor and consequently
classrooms include multiage student groups. Although there is an age gap between
students in the same classroom, school requirements, goals or objectives which are
determined in the curriculum for first graders are the same for each student. Regarding
Turkish course curriculum, handwriting readiness of students in different ages seems to

be important because of the fact that handwriting skill is the main goal in the first grade.



Because of the education reform and decreasing school entrance age, teachers and
parents became confused whether children are ready to begin primary school or not.
They are especially hesitant about readiness of children to learn writing and reading.
Although there are many studies on handwriting ability and readiness to handwriting in
the literature, it is limited in Turkey. For instance, Yangin (2007) had a study on
readiness for handwriting education of preschool children who were at the age of six.
She used psychomotor goals and objectives in the preschool curriculum as an
instrument. Hence, application of instruments which were used in the literature are able
to provide comparing results of this study with results of previous studies. In addition to
this study, children at the age of 60-72 months should be included in the researches on

handwriting readiness because of the new school entrance age.

Beside the age factor, handwriting ability is considerably affected by gender. While
many authors found main differences between boys and girls in terms of handwriting
performance and its’ components (Anderson, 1969; Goetz, 1980; Moreno-Briseno,
Diaz, Canpos-Romo & Fernandez-Ruiz, 2010), others claimed that there are no
difference between boys and girls (Beery, 1989; Lamme, 1979; Weil et al., 1994). As a
result, gender seems to be still a debatable factor whether it has an effect on handwriting

and their components or not.

From an applied perspective, it is expected that the results of the study will provide to
determine the first grade pupils’ readiness on handwriting by finding current status on
motor proficiency and visual motor integration skills which are predictor components of

handwriting ability before they begin to learn handwriting.

1.3. Research Questions

Considering the review of literature, motor proficiency including fine motor
development, and visual motor integration including both visual perception and fine

motor skills seem main components of handwriting performance. Hence, research

6



questions took shape depending on these components with respect to age and gender in
order to predict the handwriting readiness of first grade students. Two main research

questions and sub-questions are given below:

1. What is the effect of interaction between age and gender on motor proficiency
measured by Bruininks-Oseretsky Test of Motor Proficiency (BOTMP)?
a. What is the main effect of age on motor proficiency?

b. What is the main effect of gender on motor proficiency?

2. What is the effect of interaction between age and gender on visual motor
integration skill measured by Beery-Buktenica Developmental Test of Visual
Motor Integration (VMI)?

a. What is the main effect of age on visual motor integration skill?

b. What is the main effect of gender on visual motor integration skill?

1.4. Purpose of the Study

It is aimed to examine the effects of age and gender on handwriting readiness
handwriting readiness of first grade pupils by measuring motor proficiency and visual

motor integration skills.

1.5. Research Hypotheses

Regarded to interaction between age and gender for motor proficiency:
H,: There is no interaction between age and gender.

H, There is an interaction between age and gender.

Regarded to age factor and motor proficiency:
H,: There is no significant difference between age groups in terms of motor proficiency.

H, There is a significant difference between age groups in terms of motor proficiency.

7



Regarded to gender and motor proficiency:

H,: There is no significant difference between girls and boys in terms of motor
proficiency.

H, There is a significant difference between girls and boys in terms of motor

proficiency.

Regarded to interaction between age and gender for visual motor integration:
H,: There is no interaction between age and gender.

H, There is an interaction between age and gender.

Regarded to age factor and visual motor integration:

H,: There is no significant difference between age groups in terms of visual motor
integration.

H, There is a significant difference between age groups in terms of visual motor

integration.

Regarded to gender and visual motor integration:

H,: There is no significant difference between girls and boys in terms of visual motor
integration.

H,. There is a significant difference between girls and boys in terms of visual motor

integration.

1.6. Delimitations

1. Participants consisted of students at the age of 61-84 months.

2. Students grade level was limited to first grade.

3. Students who had parents’ allowance participated in the study.



1.7. Limitations

1. Schools of the study were not selected randomly.

2. Participants were limited to first graders.

3. Two main components of handwriting ability among six components were examined
to predict the handwriting readiness of students.

4. The study was conducted during school hours.

1.8. Definition of the Terms

School readiness: Necessary minimum developmental level for children to meet school
requirements sufficiently (Carlton & Winsler, 1999) and cognitive, language, motor and
socioemotional skills in addition to knowledge components were considered essential to

perform in school (Scarpati & Silver, 1999)

Kinesthesia: Realization of an object’s weight, ability to amplitude and control of
movements, distinguish the body parts without visual or auditory indications (Feder &

Majnemer, 2007).

Visual perception: Visual input interpretation of the brain (Kurtz, 2000).

Fine motor control: One’s precise and small movements by controlling and using the
muscles of the hands and wrists, and sensory perceptual development refer to give

meaning to information which comes through the senses (Essa, 2003).

Visual Motor Integration: Ability to integrate the visual images of letters of shapes

with the appropriate motor response (Tseng & Cermak, 1993).



CHAPTER II

2. LITERATURE REVIEW

The effects of age and gender on handwriting readiness in terms of motor behavior were
examined in this thesis. Regarding to the aim of the study, basic information of the
school readiness, handwriting ability and its components, and importance of school

readiness for handwriting ability are presented in this chapter.

2.1. School Readiness

“School readiness” idea took attention with the National Education Goals Panel in 1991
in United States of America. In National Education Goals Panel (1991), six education
goals were determined and the first goal was “By the year 2000, all children in America

will start school ready to learn.”

As stated before, it is still debatable issue what school readiness is. There is a
misunderstanding on school readiness as it seems to be a cognitive capacity, learning a
particular material, to learn and assimilate curriculum, and authors criticized that social
skills are ignored (Kagan & Rigby, 2003; McTurk et al., 2011) while “readiness to
school” includes all developmental domains, approach to learning and general
knowledge of children (High, 2008; Janus & Offord, 2007; Halle, Hair, Wandner &
Chien, 2012; Duncan et al., 2007).

In National Education Goals Panel report, it was defined as “ready to learn” and it
divided school readiness into five dimensions which are language use (listening,

speaking, vocabulary, literacy skills, print awareness, story sense, writing and drawing
10



process), cognition and general knowledge (sound-letter association, spatial relations,
number concepts), physical health and wellbeing (health status, growth, disability),
social and emotional development (turn-taking, cooperation, empathy, ability to express
one’s own emotions), and approaches to learning (enthusiasm, curiosity, temperament,
culture, values) (cited in High, 2008). Kagan (1992) emphasized the difference between
“ready to learn” and “school readiness” since human being is always ready to learn from
birth to death. Other perspective is that school readiness is necessary minimum
developmental level for children to meet school requirements sufficiently (Carlton et al.,
1999) by cognitive, language, motor and socioemotional skills in addition to knowledge

components were considered essentials to perform in school (Scarpati et al., 1999).

For school readiness, school requirements are changed among children in preschool,
kindergarten and elementary school. Pre-schoolers are three- to five-year old children
and school readiness skills are thought for kindergarten: language skills (receptive
language, expressive language, symbolic language), independence skills (working alone
on a task, self-caring), impulse control skills (working cooperatively with others),
interpersonal skills (relationships with both adults and peers), experiential backgrounds
(background of information), physical and mental health skills (good nutritional,
mental, and physical health habits). Next, kindergarten seemed as transitional stage from
program on social and emotional development through program on academics (early
literacy, math and science). However, there have been ongoing debates and discussions
on appropriate age for kindergarten entrance. While kindergarten of Froebel, who was
the founder of kindergarten, was for children between three and seven years of age,
kindergarten in USA is for five- and six- year-olds. Wood, Powell and Knight (1984)
compared developmental age and chronological kindergarten entry age that is between 4
and 6 and they claimed that chronological age was not related with children’s later
success or failure, and calculation and determination the exact critical age of children for
kindergarten entrance was also important regarded to developmental level of

kindergarten curricula and school districts.
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School readiness is an essential part of beginning academic education. Snows, Burns and
Griffin (1998) emphasized the importance of pre-literacy skills in the National Research
Council’s Committee on the Prevention of Reading Difficulties in Young Children.
National Association for the Education of Young Children (NAEYC) and the National
Council of Mathematics (NCTM) focused on mathematics for children at the age of 3-6
years and adapted NCTM standards prekindergarten to grade 2 (NAEYC & NCTM,
2002). Duncan et al. (2007) found that school entry skills which are early math skills,

carly reading skills and attention impacted later learning of children.

Gredler (1980) supported it as chronological age was not an excuse of child’s school
readiness whereas other factors such as socioeconomic status, parent and teacher
expectations affected on school achievement much than chronological age. On the other
hand, McBryde, Ziviani and Cuskelly (2004) emphasized that task persistence,
adaptable behaviours, gender and also “chronological age” impacted decisions of both
parents and teachers on children’s school readiness. Similar to McBryde et al. (2004),
Angenent and de Man (1989) found the gender difference in Dutch students in first
grade in terms of school readiness and results of their study indicated that female
students were more ready to school than male students. On the other hand, Gullo and
Burton (1992) found the effect of duration in preschool and age on school readiness
whereas they stated no effect of gender on school readiness. On this topic, Yesil-Dagli
(2012) claimed that child gender did not affect parents’ decisions on child’s readiness,
child’s beginning school on time or delaying school entrance one year, and Erkan (2011)
pointed out that socioeconomic status had an effect on school readiness level of first
graders while gender did not have a significant effect on it. Polat-Unutkan (2007) found
that there was no difference in early mathematics skills for school readiness regarded to

gender.

On the other hand, Matthews, Ponitz and Morrison (2009) stated that although there
was no difference in academic achievement between girls and boys at the end of the

kindergarten year, girls had advantages in school readiness because boys had less
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behavioral regulation and control skills than girls. Cooper, Osborne, Beck and
McLanahan (2011) supported previous study but explained the difference as boys were
affected negatively by partnership instability which is associated with lower verbal ability
and more externalizing and social problems much than girls and this caused reducing
boys’ readiness to begin formal school. Previous studies demonstrate that difference in
school readiness seems an advantage for girls. Nevertheless, Al-Hassan and Landsford
(2009) claimed that girls were lower level of school readiness than boys because boys

were supported to go to school much than girls were supported.

Regarded to both age and gender, DiPasquale, Moule, & Flewelling (1980) stated that
birthdate effect on school readiness was indicated in just male participants whereas there

was not a birthdate effect for females in terms of school readiness.

2.2. Handwriting Performance

Handwriting was firstly characterized as connected strokes in an order based on rules
(Eden, 1962). Then, handwriting description was modified as a hand movement in
guidance of eyes and direction of motor memory (Landy & Burridge, 1999). In
contemporary, “‘handwriting” term is defined as a complex skill associated with
linguistic, cognitive, perception, and motor proficiency and their coordination and
integration (National Handwriting Association in UK, 2013). Handwriting
performance is the harmonization of visual-motor coordination abilities, motor
planning, cognitive, and perceptual skills, tactile and kinesthetic sensitivities (Maeland,
1992). Motor and perceptual skills include fine motor control (in hand manipulation,
motor planning), kinesthesia, eye-hand coordination, visuomotor or visual-motor
integration, (Cornhill et al., 1996), visual perception, sensory modalities, and sustained

attention (Amundson, 1992).

Handwriting performance starts with early scribbling at the age of 2 (Ajuriaguerra &
Auzias, 1975; cited in Feder et al., 2007). Then, writing performance from late toddler
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stage to the end of preschool years (from 2 or 2 V5 years to 5 2 years) is developed from
scribbling to script which children use small marks or drawing pictures for
communication (Schickedanz & Casbergue, 2009; Gerde, Bingham & Wasik, 2012). In
next stages, children are able to draw ordered or consistent shapes such as zigzag or
looping pattern, copying geometric forms and children started to recognize the letter-
like symbols or forms (Feder et al., 2007; Gerde et al., 2012). Quality of handwriting
performance develops promptly in 1% grade (6-7yeras) this development continues on
2nd grade, and children begin to write in an organization, automatically and handwriting
becomes an instrument for development of ideas (Blote & Hamstra-Bletz, 1991; Feder
et a., 2007). Students learn manuscript writing in the first and second grades and cursive
writing in the third grade (Graham & Miller, 1980). Furthermore, Graham, Weintraub,
Berninger and Schafer (1998) stated that handwriting speed in handwriting performance
increases from Grade 1 to Grade 9; nevertheless, the increasing is not stable. For
instance, handwriting speed was in Grade 1 to 4 faster than Grade 4 to 5. Furthermore,
authors claimed that handwriting speed of boys were slower than handwriting speed of
girls. On the other hand, Graham, Berninger and Fan (2007) pointed out that although
girls had positive attitudes to writing more than boys, there was no significant difference

between girls and boys in their writing achievement.

In Turkey, academic instruction of writing and reading skills begins under the title of
“first instruction of reading and writing” in grade 1. The goals are designed as
preparation to rest, write, and read; perception and recognition phoneme; reading and
writing phoneme/letter; composition of phoneme/letters to create syllables, words, and
sentences; creation a text; achievement to be literate (MoNE, 2009). When the course
durations of the lectures are compared, it is seen that the lecture durations of
mathematics and physical activities take place for 5 hours each whereas Turkish course
takes place for 10 hours of totally 26 hours of all courses in a week (MoNE). Moreover;
Kathleen and Cermak (1992) found that first grade students spend thirty one to sixty
percent of school day to practice fine motor tasks and to learn handwriting depends on

their different levels in fine motor performance.
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There are plenty of studies on handwriting ability and academic achievement in the
literature. Rosenblum et al. (2003) pointed out that the quality of child’s handwriting
skills affects child’s academic performance. Bara and Morin (2013) emphasized that
handwriting is a required skill for many school activities related with academic
achievement and development of fluency in handwriting is essential for children. Gerde
et al. (2012) claimed that writing is an essential part of emergent literacy skill because it
is one of the basics in later literacy and reading skills. For example, handwriting speed
and legibility impact duration of written assignments and taking notes during lectures
(Graham, 1992; Graham & Weintraub, 1996). Rice (1976) found that handwriting
rapid and casual handwriting, legibility, copying rate are essential predictors of linguistic

achievement and assignment completions.

In addition to academic achievement, handwriting performance has an effect on

children’s self-image, attitude and behavior. Also, it is believed as a demonstration of

one’s capability (Mather & Roberts, 1995; Sasoon, 1990).

2.2.1. Kinesthesia

For years, it has been thought that there are only five senses which are taste, smell,
hearing, sight, and touch. However, authors began to criticize “only five senses theory”,
because the idea of “senses are systems” began to be acknowledged and proprioceptive
system causes other senses such as pain, discomfort, vibration or pleasure (Zion, 1996).
One of the examples of sense systems is kinesthesia and it is the sense of “position and
movement”. Although kinesthesia is the first developed sense, it is a latent sensory
system that includes neurons, fibres of muscles, joints, tendons, and ligaments in
addition to eyes, ears, nose, mouth or skin. As a result, it is so essential for

proprioception that a problem in kinesthesia causes deficits in voluntary movements

(Rothwell, Traub, Day, Obeso, Thomas & Marsden, 1982; Zion, 19906).
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Children are supposed to have required skills based on hand maturation (Rueckriegel et
al., 2008), kinesthetic sensitivity and achieve in handwriting with formal instruction by
age of 10 to 12 years (Brink & Jacobs, 2011). Kinesthesis means the movement and
positions of the limbs that occur with information from the muscles, joints and skin
(McCloskey, 1978) and kinesthetic sensitivity or kinesthesia refers to realization of an
object’s weight, ability to amplitude and control movements, to distinguish the body
parts without visual or auditory indications. This sensory awareness in fingers affects
handwriting performance in children (Keogh & Sugden, 1985; Feder et al., 2007).
Moreover, it is supported that kinesthetic input is essential during the process of skilled
movement like handwriting (Ziviani et al., 1990; Laszlo & Bairstow, 1983) because
kinesthesia gives feedback for error correction by controlling speed, extent and force of

movements (Kushki, Chau & Anagnostou, 2011).

Kinesthesia has an important role in handwriting ability because it affects pencil grip,
the amount of pressure on writing tool, and the ability to write between lines (Feder &

Majnemer, 2007).

Copley and Ziviani (1990) found the positive relationship between handwriting quality
and kinesthesia by conducting the Kinesthesia Test while they found that kinesthetic
acuity, perception and memory were not related to handwriting quality by applying the
Test of Kinesthetic Sensitivity. Furthermore, pupils with improficient handwriting
performance did not demonstrate a difference in kinesthetic sensitivity compared with
their peers with proficient handwriting performance (Brink et al., 2011). On the other
hand, children with disability in kinesthetic functions performed awkward and weak
pencil grip (Levine, 1987). In addition to this, pupils with poor handwriting and good
kinesthetic awareness showed higher grip scores than their peers with poor handwriting
and poor kinesthetic awareness, also there was a link between immature grasping
patterns, poor handwriting and limitations in kinesthetic functions (Schneck, 1991).
Moreover, Feder et al. (2005) stated that preterm children demonstrated significantly

worse handwriting performance because of the difficulties on most sensorimotor skills.
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Preterms had difficulty in sensory awareness of fingers or kinesthetic sensitivity of fingers
which is one of the sensorimotor skills but no deficits were detected in samples of the

study.

Kinesthetic and visual control processes are associated with each other during
handwriting act but idiosyncratic letter forms that cause the individuality in handwriting

are controlled by kinesthetic information exclusively (Zimmer, 1982).

Effectiveness of kinesthetic intervention is still debatable. In fact, Harris and Livesey
(1992) stated that kinesthetic sensitivity practice improved handwriting performance of
older children, especially; in the first grade whereas Sudsawad, Trombly, Henderson,
and Tickle-Degnen (2002) claimed that improvement in kinesthesis did not have an

effect on handwriting performance.

2.2.2. Visual Perception

Vision is a process that includes facing with multiple visual stimuli that continually
change in time and space, and then ability to interpret and understand the meaning and

significance of these stimuli. Also, visual perception means visual input interpretation of

the brain (Kurtz, 2006).

The importance of visual perception was emphasized in structural pattern of motor
actions to follow and the better visual perception conditions provided the better
coordination in motor actions (Strauss & Kephart, 1955; Tseng & Cermak, 1993).
However, it was stated that there were plenty of studies on the relationship between
visual perception and reading ability while there were limited studies on the relationship
between visual perception and writing ability (Tseng et al., 1993). Furthermore, Feder
and Majnemer (2007) mentioned that although studies demonstrated the correlation

between visual perception and writing ability, it stayed unclear.
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Yost and Lesiak (1980) stated that visual perception skills which were measured by
Frostig Developmental Test of Visual Perception (DTVP) do not have an importance
on the development of handwriting ability. On the other hand, children with writing
difficulties demonstrated less proficient performance than children without writing
problems regarded to visual perception. Also, it is stated that poor visual memory for
letter patterns caused difficulties in copying tasks and handwriting performance in
students (Bain, 1991; Kurtz, 1994, cited in Feder et al., 2007). Moreover, Amundson et
al. (1996) mentioned that steadiness of visual perception enabled students to realize
differences between similar letters and/or words such as d-b or saw-was. In addition to
these, it was claimed that the performance of normal speed handwriters was motor based
while the performance of slow speed handwriters was related to visual processing (T'seng
et al., 1999). Furthermore, handwriting legibility of children with autistic spectrum
disorder was moderately related with visual perceptual ability (Cartmill, Rodger &

Ziviani, 2009).

2.2.3. Fine Motor Development and Control

Child development includes three broad parts or domains: physical, cognitive and
emotional/social (Berk, 2006). Physical development also follows a developmental
direction which is predictable and ordered sequence of motor control (Gallahue &
Ozmun, 1996). Firstly, cephalocaudal development refers to head-to-tail sequence. It is
the slow progression of increased motor control from the head to the feet. In other
words, motor control of the head is achieved first, then comes the control of arms and
trunk before the control of the legs (Heriza, 1991; Gallahue et al., 1996; Berk, 20006).
Secondly, proximodistal development refers to centre-to-peripheral sequence. The
motor control begins with the centre of the body and continues to the most distant
parts. In other words, the control of the head is achieved first. The control of trunk,
shoulder, arm, wrist, hand, and fingers follows the control of head in a sequence
(Heriza, 1991; Gallahue, 1996; Berk, 2006). Harvey and Simmard (1984) designed a
methodology based on proximodistal development for left writing reeducation.
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There are three important terms in this development with respect to theories of physical
development gross motor development, fine motor development and sensory perceptual
development (Essa, 2011). Gross motor development means that one’s control and use
the large muscle masses of his/her body (Williams & Monsma, 2006). Spessato,
Gabbard, Valentini and Rudisill (2013) stated that although boys had better
performance in fundamental movement skills at the age of 7 to 10 years, this motor
performance of girls and boys seemed similar at the age of 3 to 6. Followed by the
definition of gross motor development, fine motor development refers one’s precise and
small movements by controlling and using the muscles of the hands and wrists, and
sensory perceptual development refers to give meaning to information which comes

through the senses (Essa, 2011).

Bruininks (1978) stated that development of motor ability increases depending on
chronological age. On the other hand, van Galen (1980) claimed that motor
development is one of the key factors in handwriting performance because graphic
performances of 4 to 6 year old children have better correlation with motor scores than
with chronological age (cited in Longcamp, Zerbato-Poudou & Velay, 2005).
Furthermore, although performance in many fundamental motor tasks improves by the
age during early childhood, motor performance in early childhood is not extensive as in
middle childhood and adolescence because of intraindividual/biological and

interindividual/environmental variability in performance among young children

(Malina, Bouchard & Bar-Or, 2004)

Berk (1996) emphasized the difference in motor skills between girls and boys. While
boys were prone to edge force and power in physical skills, girls had better performance
in fine motor skills and gross motor skills included precision (cited in Developmentally
Appropriate Practice in Farly Childhood Programs, 1999). On the other hand;
Ammons, Alprin and Ammons (1955) and Piper (2011) found that there was a definite
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developmental progression in motor skills from Grade 3 to Grade 12 with the advantage

of males.

Ohtoshi, Muraki and Takada (2008) stated that motor speed improve steeply by age;
however, improvement nearly finished after age 10 years. Gasser, Rousson, Caflisch and
Jenni (2010) stated that motor speed improves step by step in children from 5 year-olds
to 10 year-olds, and although effect of gender differences was small in size, males were
faster in repetitive hand movements whereas females were faster in sequential finger

movements.

Compared with gross motor skills, Grissmer, Grimm, Murrah and Steele (2010)
claimed that fine motor skills were predictor of later achievement because of its strong

relationship with attention.

Fine motor skills in writing ability provide to produce letters with a definite form and
size at a definite position on the writing surface and enable fluent manipulation (Van
Galen et al., 1993) and children usually achieved the dynamic tripod grasp at the age of
4-6 years because of improvement in the child’s fine motor control (Dennis & Swinth,

1999).

Firstly, Stott, Moyes and Henderson (1972) found that children with poor handwriting
did not have worse performance in fine motor skills compared with children in control
group and they claimed that there was no direct relationship between fine motor skills
and handwriting. However, results of recent studies are opposite of this idea. Levine et
al. (1981) children with low writing performance had problems in fine motor activities.
Hamstra-Bletz and Blote (1993) found that dysgraphia or writing disability is still a
problem in higher grades, and inadequate fine motor control in the execution of motor
programs was related to problems of students with dysgraphia. Smits-Engelsman,
Niemeijer and van Galen (2001) emphasized that seven of the twelve children, between

the ages of 5-6.8, with handwriting difficulties had problems with fine motor skills.
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Volman, van Schendel and Jongmans (2006) found that quality of hand writing was

related to fine motor coordination in children with writing difficulties.

Fine motor deficits were related to language disorders, behavioural disorders learning
disorders and attention deficits; moreover, the extent of the motor deficits affects
academic achievement in the first three years of school whereas proficiency in fine motor
skills like cutting, folding, writing supported children for further academic achievements

(Ericsson, 2008; John, 2013).

2.2.4. Visual Motor Integration

Fine motor skills and visual perceptual skills are increased sharply in kindergarten age
and coordination of these provides children to perform activities including visual motor
integration, especially handwriting (Beery, 1997; cited in Daly, Kelley, Krauss, 2003).
Visual motor integration is defined as “ability to integrate the visual images of letters or
shapes with the appropriate motor response.” (Tseng & Cermak, 1993), and it allows
children to reproduce letters and number to write school assignments (Amundson,

1992).

Benbow, Hanft and Marsh (1992) mentioned that visual motor skills and fine motor
coordination are primary components of handwriting ability and Daly et al. (2003)
emphasized the necessity of visual motor integration skills for handwriting ability. Weil
and Amundson (1994) stated that respect with the relationship between visual motor
integration and handwriting skills, most children with typically developing in the latter
part of their kindergarten year will be ready for handwriting instruction as Decker,
Englund, Carboni and Brooks (2011) claimed that both age-related variance and
specific cognitive abilities related to visual motor integration skills had an effect on visual

motor integration skills in children.
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Marr and Cermak (2002) and Kaiser, Albaret and Doudin (2009) claimed that the
Beery-Buktenica Developmental Test of Visual Motor Integration (VMI) scores, which
is the most commonly used instrument to assess visuomotor skills, were not alone a
predictor of letter-copying scores or readiness for handwriting instruction because the
first nine VMI figures were associated with handwriting performance of gitls solely
(Marr et al.,, 2002). Moreover, VMI scores of most children with handwriting
difficulties were within the normal range (Goyen & Duff, 1995). On the other hand,
Feder, Majnemer and Synnes (2000) claimed that VMI was applied by Canadian
occupational therapists to assess handwriting difficulties in children. Cornhill and Case-
Smith (1996) stated that VMI scores were the predictor of writing quality. Moreover,
there is a significant relationship between visual motor integration and copying letters
among children in kindergarten age and it has an important role for learning letter
formation in the primary stages (Sovik, 1975, cited in Weil & Amundson, 1994; Daly
et al., 2003). Also, Oliver (1990) emphasized the usefulness of VMI for handwriting
readiness by assessing paper-pencil and fine motor skills easily and quickly. On the topic
of handwriting performance and visual motor integration skill, although there was not a
significant relationship between handwriting scores and visual motor integration score
after the 3% grade (Phelps & Stempel, 1987); Sovik (1975; cited in Weil et al., 1994)
and Maeland (1992) found the relationship between visual motor integration and

handwriting performance in children at the age of 7 to 11 years.

Kulp (1999) stated that there was a relationship between VMI and academic
achievement in 7, 8, and 9 year olds while there was not a relationship between and
academic achievement in 5- and 6 year olds. However, authors claimed that results of
kindergarten children (5- and 6 year olds) were not accurate because of difficulty in

observation and evaluation in the school timing.

In addition to age effect on relationship between visual motor integration and
handwriting performance, Lachance and Mazzocco (2006) found that girls had better

performance than boys in terms of visual motor integration skills from kindergarten to
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3 grade. Also, Chinese female students demonstrated better performance in VMI than
male students at early ages (Cui, Zhu, Hannu & Jeff, 2012). On the other hand,
although gender difference was found with the favor of female children among children

from USA and India in the first grade in terms of visual motor integration skill, it was

not a significant difference (Soderman, Chhikira, Hsui-Ching & Kuo, 1999).

Poor handwriting performance is related to impaired visual motor integration in
children with minor neurological dysfunction and impaired visual motor integration is
caused by coordination problems, fine manipulative disability, dysfunctional muscle
tone regulation, and sensory dysfunction (van Hoorn, Maathuis, Peters & Hadders-
Algra, 2010). For instence, girls with learning disability had significantly lower
performance in a task of complex visual motor integration than girls with typically

development (Sutherland & Algozzine, 1979).

2.2.5. Sensory Modalities

Sensory information seems the initial organizer or regulator for many motor acts. This
regulation is achieved by a complex feedback mechanism that might act through many
sensory modalities simultaneously (van Bergeijk & David, 1959). These modalities can
be verbal, auditory, visual or physical. In learning and cognitive development, haptic
exploration of tangible objects play an important role respect with studies in
experimental psychology, evolutionary psychology, and cognitive anthropology
(Greenfield, 1991, Lederman & Matula, 1993; Wilson, 1998; Hatwel, Strari & Gentaz,
2003; Klatzky, Lederman, & Mankinen, 2005; Bara, Gentaz, & Cole, 2007; cited in
Mangen & Velay; 2010). While verbal modalities have a vital role for learning reading
skills (Sadoski & Paivio; 2004), they may be insufficient to teach or transfer motor skills
such as handwriting as well as medical procedures, painting and sculpting techniques,
and skills in sport. Hence, haptic modality which is the sense of touch in physical guide
might be necessary for motor skills (Eid, Mansour, El Saddik & Iglesias, 2007). At the

beginning of the handwriting acquisition, retroactive control of movement which
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depends on sensorial, visual, and kinesthetic feedback directs movements whereas
proactive control which is an internal representation of motor acts guides the
movement, writing becomes automatic with practices (Palluel-Germain, Bara,
Boisferon, Hennion, Gouagout & Gentaz, 2007). Haptic-visual modality systems
improves learning handwriting (Bara, Gentaz, Col¢, 2004; Palluel-Germain et al., 2007)
as well as a haptic sensory modality with audio information provides to increase learning
ability and fluency of handwriting (Mansour et al. 2007). Moreover, visual modality and
feedback affects positively handwriting performance of people with Parkinson’s disease
(Smith & Fucetola, 1995). Handwriting Movement Sonification, which includes visual
modality feedback, proprioceptive feedback and audiovisual modality feedback, supports
children with dysgraphia to improve their handwriting movements. While
proprioceptive and visual feedback is used by children naturally, audio feedback might

be used to complete other modalities (Danna et al., 2013).

Cheatum and Hammaond (2000) presented the sensory modalities and systems needed

for school work in a table (cited in Glazener, 2004) (Table 2.1).

Table 2.1 Senses, Sensory Systems and School Skills

Sense* Sensory Sensory System School Skill
Organs

Balance ears vestibular sitting, standing, maintaining
a posture

Movement Joints and proprioceptive maintaining a posture, moving

muscles safely through space and

around obstacles

Touch skin tactile fine motor activities

Sight eyes visual reading and writing

Hearing ears auditory communicating/understanding

*Taste and smell are not included in this list because their sensory input is rarely used to
learn within the classroom setting.

Note. From Sensorcises Active Enrichment for the Out-of-Step Learner, p. 66, by

Glazener, 2004, USA: Corwin Press
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2.2.6. Sustained Attention

In motor performance, Schneider and Shiffrin (1977) proposed automatic and
controlled processing model. In this model, controlled processing demands attention
and performance in this processing is slow whereas automatic processing does not
demand attention and performance is fast in this processing. Furthermore, controlled
process is important for tasks at low levels of practice while automatic process is essential
for tasks which are consistently trained. Palluel-Germain et al. (2007) stated that
handwriting movement is slow at the beginning of learning; next, it develops into
automatic with practices. Respect with the previous studies, students who begins to learn

handwriting seems at the controlled processing of which attention is necessary.

Attention deficit hyperactivity disorder (ADHD) causes inability to organize and sustain
attention, adjust activity level, and moderate impulsive actions (Rappley, 2005) and the
importance of attention in handwriting performance is seen clearly in the handwriting
performance of students with ADHD. For instance, depends on the parents’ perception,
58% of the participants consisted of 38 students with ADHD poorer handwriting
performance compared with their peers with developed typically (Doyle, Wallen &
Whitmont, 1995). A high percentage (approximately 63%) of boys with ADHD has
motor difficulties (Piek, Pitcher & Hay, 1999) and approximately 50% of children with
ADHD demonstrate fine motor coordination difficulties (Piek et al., 1999; Steger et al.,
2001). Moreover, children with ADHD demonstrated poorer handwriting performance
by inconsistent letter shapes and size (Lerer, Artner & Lerer, 1979). On the other hand,
handwriting may provide the attention to increase. Indeed, Lange et al. (2007) stated
that methylphenidate, which is a kind of medicine, is not sufficient to treat ADHD, and
it might be better for children with ADHD how they use their increased attentional

capacities like focusing on handwriting.

In addition to studies on handwriting and ADHD, Tseng et al. (2000) found that
children with slow handwriting demonstrated poorer performance than children with
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normal handwriting speed in attention in addition to graphomotor output, level of
perceptual-motor skills and proficiencies. Moreover, children with dysgraphia or writing
disorders had more attentional difficulties and they were prone to have lower

mathematics achievement and verbal IQ (Sandler et al. 1992).

2.3. Affected Factors

Handwriting performance is affected by many variables which can be divided as intrinsic
(children’s capabilities, age and gender) and extrinsic (environmental/biomechanical
issues) (Landy et al., 1999; Rosenblum, Goldstand & Parush, 2006; Feder et al., 2007;
Rueckriegel, Blankenburg, Burghardt, Ehrlich, Henze, Mergl, Driever, 2008; Accardo,
Genna & Borean, 2013). Children’s capacity of intrinsic variables includes maturation
(hand size), motor skills like muscle tension, muscle strength, fluency of arm transport,
force control, manipulation speed, hand steadiness, kinesthetic sensitivity, vision,
emotion, visual-motor integration (hand-eye coordination), attitude, perception/spatial,
attention/memory (Landy et al., 1999), whereas extrinsic variables include
environmental issues such as chair/desk height, writing instrument used, type of paper
used and its placement on the desk, environmental lighting and noise, blackboard
distance when copying, difficulty level of handwriting (Landy et al., 1999; Feder et al.,
2007) and biomechanical ergonomic issues such as posture, pencil grip, position of

paper (Feder et al., 2007; Rosenblum, Goldstand & Parush, 2006; Landy et al., 1999).
2.3.1. Intrinsic Factors

Intrinsic factors that affect handwriting performance might be acknowledged as
children’s actual capabilities on perceptual and motor skills (Feder et al. 2007), age and

gender (Rueckriegel, 2008; Kakebecke et al., 2012; van Mier, 2006; Mergl, Tigges,
Schroter, Moller and Hegerl, 1999; Vlachos and Bonoti, 2006).
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Children’s actual capabilities on perceptual and motor skills were discussed in the

previous sections where components of handwriting performance are mentioned.

Regarded to age, Rueckriegel et al. (2008) mentioned that age indicated effect of motor
maturation on kinematic parameters. Kinematic parameter and schooling demonstrated
that motor and cognitive maturation had an effect on handwriting skills (Accardo et al.,
2013). On the other hand, Kakebecke et al. (2012) emphasized the effect of age on gross
motor performance in 3- to 5-year-olds. However, performance of sequential

movements of the fingers was similar in children between 3 years old and 5 years old.

In addition to capacity of children and age, gender seems to be a factor that effect
handwriting performance, but the effects of gender is still unclear. For example, van
Mier (2006) claimed that drawing performance which is a prewriting skill (zigzag and
slalom performance) became better by increasing age between 4 and 12 years but no
difference was found in drawing performance between girls and boys. Mergl et al.
(1999) emphasized the effects of age, verbal intelligence and preference motor activities
on handwriting performance while gender and personality factors did not affect
handwriting. On the other hand; Rueckriegel et al. (2008) stated that gender difference
in hand movement development was obvious in childhood and found that males
demonstrated faster and less accurate performance in fine motor movements than
females. Vlachos et al. (2006) stated in neurobiological perspective that writing
performance improved by both age and gender. An improvement in handwriting
performance with age was observed in all children and girls had better writing
performance because of rapid development in the left hemisphere in early childhood

span.

2.3.2. Extrinsic Factors

Extrinsic factors that affect handwriting performance may be assumed as environmental

factors (Landy et al., 1999; Feder et al., 2007) and biomechanical ergonomic factors
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(Feder et al., 2007; Rosenblum et al., 2006; Landy et al., 1999). Ergonomics factors
provide safe, comfortable and efficient human use related to tools, systems, machines,

tasks, jobs and environment (Chapanis, 1991).

To begin with environmental ergonomic factors, it involves chair/desk height, writing
instrument used, type of paper used and its placement on the desk, environmental
lighting and noise, blackboard distance when copying, difficulty level of handwriting.
Good lightening should be provided for children and no shadows are cast on the work.
The desk and chair support children’s posture as legs should not be cramped under the
desk, feet should be flat on the floor, hips and low back should be supported with the
chair back and angles of knees should be approximately 90°. There should not be
clutter on the desk for the arms free movement on the desk by elbows slight flexing with
forearms. Furthermore, there should be soft surface to make writing easier and
appropriately pencils should be preferred to pretend grip problems. Finally, children
with right-handers and with left-handers should not sit in close proximity in the same
chair and children should sit parallel to the board (Penso, 1990; Landy et al, 1999,
Feder et al., 2007).

Next, biomechanical ergonomic factors include sitting position, posture, pencil grip, and
position of paper. As mentioned in chair and desk height, sitting position is defined as
children’s feet should flat on the floor, knees should be at the angle of approximately
900, backs should be supported by chair, and arms should be provided free movement

on the surface of the desk.

Building and organization of coordinated activity which includes learning to correct
posture is the first step of skill acquisition (Welford, 1951). Landy et al. (1999) stated
the physical characteristics of good posture. Firstly, fingers, hands, wrists, arms,
shoulders, neck are in a relaxed condition. Children should sit with the back straight

forward from the hips rather than the neck. The feet should be on floor with flat
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position. Furthermore, position of paper is related to posture. Paper on the desk surface

should have an appropriate angle considering the forearms.

Improperly pencil grip causes the poor formation of letters and the deficiency to attach
letters together in order to create words (Callewaert, 1963). Schneck (1991) emphasized
the importance of pencil grip which allows to necessary fine motor movement for
handwriting and found that children with handwriting problems demonstrated poor
pencil grip compared to children with good handwriting. Schwellnus et al. (2012)
suggested four pencil grips/grasps which are functional for handwriting in the literature.
The first position is dynamic tripod. In this position, thumb, index and middle fingers
create a tripod position by the thumb opposite of index and middle fingers (Benbow et
al., 1992). The second position is lateral (thumb) tripod. The thumb is close the lateral
border of the index finger or arches top of the pencil in this position. The hand
movements are provided by index and middle fingers (Schwellnus et al., 2012). The
name of the third position is dynamic quadrupod. The ring finger participated in this
position by on the barrel of the pencil, and it is similar to the dynamic tripod (Benbow,
1987; Schwellnus et al., 2012). The final position is lateral (thumb) quadrupod. This
pencil grip includes four fingers, either. The thumb is close to the index finger, and the
middle and ring fingers are adjacent of the pencil barrel (Dennis and Swinth, 2001).
Among the types of pencil grip, dynamic tripod is recommended the most (Schneck

1991; Schwellnus, 2012). Other pencil grip postures are given in Figure 2.1.
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A. radial cross palmar grasp; B. palmar supinate grasp; C. digital pronate grasp, only
index finger extended; D. brush grasp; E. grasp with extended fingers; F. cross thumb
grasp; G. static tripod grasp; H. four fingers grasp; 1. lateral tripod grasp; J. dynamic
tripod grasp

Figure 2.1 Pencil grip postures. Note: Adapted from “Pencil Grip Development and
Why It matters” by A. Annandale, 2013.

Regarded to the biomechanical ergonomic factors, Parush (1998) found that children
with poor writing demonstrated lower ability on pencil-paper-body positioning,

stabilization of paper, and consistency of pressure than children with good handwriting.

2.4. Relationship between School Readiness and Handwriting Readiness

Depending on the history of “school readiness” definition, prior tests which were
utilized to assess the school readiness focused on reading and writing skills of children
(Janus & Offord, 2007). However, related to new definitions of school readiness, young
children are expected to demonstrate plenty of requirement skills in in cognitive,
language, motor and socioemotional areas before they begin formal education (Carlton
et al., 1999; Scarpati et al., 1999). Hence, current tests including Early Developmental
Instrument (EDI) (Janus et al., 2007) and Marmara School Readiness Test (Marmara

[lkégretime Hazir Olug Testi) (Polat, 2003), early education programs involving Head
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Start, Maryland Model for School Readiness (Maryland State Department of Education,
2006) were created by considering children’s overall development (language and literacy
development, physical development and wellbeing, cognitive development, personal and
social development which are the components of handwriting performance , either) and
readiness for school. Duncan et al. (2006) emphasized the importance of school
readiness for later achievement respect to early social skills and early academic skills
including pre-reading, pre-writing and math skills. Because children are usually able to
read and write in primary school program, emergent literature development including
pre-reading and writing skills becomes one of the areas that early childhood education
teachers focus on (Elliott & OIlliff, 2008). Hence, many early childhood programs
enhance prewriting skills as a pre-academic skill in addition to social skills for school
readiness and academic achievement. For example, Tulsa Public Schools Pre-K program

supports prewriting skills by seven months, Tulsa Head Start program enhances these

skills by three months (cited in Gormley, Philips & Gayer, 2008).

For acquisition pre-writing skills in school readiness, appropriate motor development
involving physical coordination is required to control a pencil, turn the pages without
tearing them. If a student has insufficient age appropriate motor skills, s/he might
perceive himself/herself incompetent and s/he may not participate in school activities

(Doherty, 1997).

Related to importance of pre-writing skills for school readiness and academic
achievement, Lust and Donica (2011) applied a handwriting readiness program in Head
Start. In this study, children who participated in Handwriting Without Tears*~Get Set
for School (HWT-GSS) programming demonstrated better performance in prewriting,
kindergarten readiness, and fine motor skills compared with their peers who did not
participate in the program. In addition to program on pre-writing skills, Longcamp et
al. (2005) applied typing and handwriting trainings and they stated that handwriting

training improved older children for character recognition whereas it was not effective
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for children younger than fifty months because of the inadequate maturation in fine

motor control for handwriting performance.
Moreover, during early writing development, detecting difficulties in learning to write is

essential in order to supply more special attention to at-risk children (Maki, Voeten,

Vauras & Pskiparta, 2001)
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CHAPTER III

3. METHOD

This chapter presents an overview of the research methodology used in the study which
was designed to examine the effects of age and gender on handwriting readiness by
measuring motor proficiency and visual motor integration skills. In this respect, the
chapter consists of five parts: overall design of the study, participants, instruments

utilized for data collection, data collection procedures and data analysis.

3.1. Overall Design of the Study

The first design of the study had been created depending on age gaps in the same
classroom. Age, gender and attending to preschool had been determined as independent
variables and school readiness, motor proficiency and visual motor integration skills had
been dependent variables. Moreover, it had been decided that totally 72 participants
divided into six groups as girls in 66-72 months age group (n=12), boys in 66-72
months age group (n=12), girls with early childhood education in 78-84 months age
group (n=12), boys with early childhood education in 78-84 months age group (n=12),
girls without early childhood education in 78-84 months age group (n=12), and boys
without early childhood education in 78-84 months age group (n=12). Nevertheless,
modification was applied in the design of study because majority of children in first
grade were between 70-76 months; there were a few students who had not attended
preschools in 78-84 months age group, and differences between last version and Turkish

version in Early Developmental Instrument (EDI) which is a school readiness test.
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After the research design modified because of changes, the aim was determined to
examine whether there was a significant difference in handwriting readiness of first grade
students with regard to age and gender by considering their motor proficiency and visual
motor integration skills. Related with the aim, causal-comparative research method,
which is one of the quantitative research methods, was utilized because group difference
or independent variable such as age and gender in the causal-comparative design cannot

be manipulated.

In order to investigate the effects of age and gender on motor proficiency and visual
motor integration skills in the present study, quantitative data were collected through
performance tests: Bruininks-Oseretsky Test of Motor Proficiency and Beery-Buktenica
Developmental Test of Visual-Motor Integration. In Bruininks-Oseretsky Test of Motor
Proficiency, items which include paper-pencil tasks such as copying shapes or making
dots in circles were completed by students. Other items which include tasks on balance
or gross motor skills were completed by administer via observing students’ performance.
Following Bruininks-Oseretsky Test of Motor Proficiency, students completed all tasks
in Beery-Buktenica Developmental Test of Visual-Motor Integration which had two
parts as motor performance and visual perception. Data collection process began at 26"
September and finished at 11™ October, it lasted 3 weeks. Firstly motor proficiency test
was applied, and then visual motor integration test was implemented. Throughout the
test, the instruments were utilized one by one in a single session which was

approximately 50 minutes.

3.2. Participants

The study involved 87 first grade students from 3 public schools and 7 classes in
Cankaya, Ankara. Firstly, school selection was applied via convenience sampling in order
to reduce the effect of socioeconomic status on readiness. Then, target number which
represents all students in selected schools was determined in order to investigate the

effect of age and gender. Classrooms were selected by considering the target number,
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number of classrooms, and number of students in each classroom. Based on this
selection, three classes were chosen in one school which had six classes, two classes were
chosen in one school which had four classes, and two classes were chosen in other school

which had three classes.

Participants were divided into four groups considered to independent variables which
were age and gender: a) girls at the age of 61-72 months (n= 25), b) gitls at the age of
73-84 months (n=18), ¢) boys at the age of 61-72 months (n= 23), d) boys at the age of
73-84 months (n= 21). Therefore, 43 girls and 44 boys, totally 87 students, participated

in this study.

3.3. Data Collection Instruments

Considering the existing literature and previous studies on the field of handwriting skills
in motor performance perspective, the data collection instruments were chosen as

performance tests.

Data were collected by Turkish version and short forms of two instruments: Bruininks-
Oseretsky Test of Motor Proficiency and Beery-Buktenica Developmental Test of

Visual-Motor Integration.

3.3.1. Bruininks-Oseretsky Test of Motor Proficiency

Bruininks-Oseretsky Test of Motor Proficiency (BOTMP) measures gross and fine
motor skills of children from 4.5 years to 14.5 years of age. BOTMP is provided to
assess the motor proficiency of pupils, to determine students with moderate motor skill

deficits and to evaluate motor training programs.

There are two forms of BOTMP. One of the forms is “Complete Battery”. This form

includes eight subtests and 46 items, requires 45 to 60 minutes for administration and
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assesses comprehensive index of motor proficiency. Another form is “Short Form”. It
consists of eight subtests which have 14 items from the “Complete Battery” form.
Approximately 15-20 minutes are required for administration of “Short Form”, and it
presents a brief survey of general motor proficiency. As seen in the Figure 3.1, eight
subtest of the instrument are in three parts which are gross motor, gross and fine motor,
and fine motor. Gross motor part includes running speed and agility, balance, bilateral
coordination, strength, gross whereas fine motor part includes response speed, visual-
motor control, upper-limb speed, and dexterity. Moreover, gross and fine motor part

includes upper-limb coordination (Bruininks, 1978).

Running Speed & Agility

Balance

Gross Motor

Bilateral Coordination

t Strength

Bruininks-Oseretsky Test Gross & Fine Motor j—{ Upper-Limb Coordination

of Motor Proficiency

: Response Speed

Visual-Motor Control

Fine Motor

Upper-Limb Speed

Dexterity

Figure 3.1 Parts and subtests of Bruininks-Oseretsky Test of Motor Proficiency
(BOTMP).

Normative data was collected on the basis of 765 typically developing children between
4.5 to 14.5 ages. Correlation of test scores and chronological age is stated as between .57
and .86 and the median is .78. For gender, correlation is stated as from .56 to .86 for

boys and from .58 to .87 for girls (Bruininks, 1978).

In the instrument, the formal trial of items are designated individually and scoring

divers from a 2-point (pass/fail) to a 16-point scale (Wiart & Darrah, 2001). Standard
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scores of short form are derived from total point score by “considering Standardization

Sample Table” in the manual.

In this study, short form of BOTMP was utilized because the mature stage of most
fundamental movement skills is approximately at the age of six in children (Gallahue et
al., 1995) and difference in fine motor developmental level exists between children at
the age of 3-5 and 6-8 (Bredekamp et al., 1997). In addition to developmental issues,
one rescarcher, classroom environment, limited time for data collection, age of children,
and available Turkish version of this instrument influenced the selection the short form

of this instrument.

Miilazimoglu-Balli (2006) adapted the instrument in Turkish as a part of her
dissertation. She examined the effects of gymnastic education program, age and gender
on the motor development of children at the age of five-six. Totally 128 students
participated in the study and she found internal consistency coefficient of total score of
BOTMP was .87, test —retest correlation coefficient of total score of BOTMP was .89
and interrater correlation alpha coefficient was between .80 and .98. As Miilazimoglu-
Balli mentioned, results demonstrated that BOTMP is valid and reliable for children at

the age of five-six.

3.3.2. Beery-Buktenica Developmental Test of Visual Motor Integration
Beery-Buktenica Developmental Test of Visual Motor Integration (VMI) is a
neuropsychological assessment tool to analyze visual construction skills, and is non-

verbal and culture-free. It is a paper-and-pencil assessment tool and completed by

participants. It includes one core and two supplemental tasks.
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Figure 3.2 Subtests of Beery-Buktenica Developmental Test of Visual Motor Integration
(VMI).

Core task is visual-motor integration and it includes practices on imitating and copying
geometric forms. This task involves 30 forms in a developmental sequence. Examples
were given in the Figure 3.1. Scoring in VMI is based on “score” or “no score” criteria
and each form is assessed with respect to ratio of lines, angles, defined sides, gaps
between lines and so on. Results of this task provide raw scores of children and standard
scores are derived from raw scores according to table given in manual which considered
the age criterion. Mean of standard scores is 100 and standard deviation is 15 for all age

groups.

Supplemental tasks are visual perception and motor coordination. Visual perception
subtest includes practices on pointing to the item in the array that is identical to the
target figure and it is provided to detect visual problems. Motor coordination subtest
includes forms of VMI and it aims that children complete the tasks by following dots or

path guides.
Internal consistency coefficient is given as .96, interscorer reliability is given as .93, and

test-retest coefficient is given as .88. Moreover, compared to other tests that evaluate

similar constructs such as Drawing subtest of the Wide Range Assessment of Visual
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Motor Abilities (WRAWMA Drawing) and Copying subtest of the Developmental Test

of Visual Perception (DTVP-2 Copying), concurrent validity is provided for this test.

In this study, similar to the literature, core task which is visual motor integration was
applied. This test was utilized to compare handwriting performance or to examine visual
motor integration skill which is one of the predictor of handwriting. Furthermore, the
test was adapted to Turkish by Demirci (2010) and Ercan and Aral (2011). Demirci
applied the instrument to 308 children at the age of five-six from public preschools to
provide reliability and validity of Turkish version as a part of her dissertation. She found
Cronbach’s Alpha value between .57 and .85, depending on the age. On the other hand,
Ercan and Aral utilized the instrument to adapt it for Turkish six year-old (60-72
months) children and they found inter consistency reliability coefficients as between .67
and .79. Both studies demonstrated that the instrument was reliable for children at the
age of five-six. Communication with Demirci and Ercan was provided for permission of
the instrument application, Demirci shared the Turkish version of test so it was utilized

in this study.

3.4. Data Collection Procedures

3.4.1. Ethical Procedure

Before the application of study, the approval letters for utilization of Turkish versions of
instruments were obtained from authors. Then, the purpose, rationale/importance,
design of the study in the form of a proposal was submitted to the Human Research
Ethical Committee at the Middle East Technical University with Turkish versions of
instruments. After committee approval was received (Appendix A), proposal and design
of the study with Turkish versions of instruments and approval letter of ethical

committee were submitted to District of National Education (Appendix B).

39



After approval letter was received from District of National Education, visiting to
schools were implemented for each school to get consent of school administers and
teachers. Then, parent consent letters (Appandix C) were completed by parents from

three classes via parent meetings. Other parent consent letters were sent and collected via

children.

All parent consent letters, child information forms and test forms of instruments were
stored in a cabinet in the advisor’s office. Only researcher and her advisor had access to
the forms. During data collection process, numbers were written on the forms for each
child rather than names, except children whose parents wanted to get information on
performance of their children. For these participants, only first name of children was

written on the forms.

After the data collection process was completed and all data from the instruments and
child information form in parent consent letter were entered into computer, all the
forms were destroyed except instrument forms which used numbers for participants

rather than their names.

3.4.2. Data Collection Procedure

Parent consent letter collection process lasted 2 days and data collection process
continued 3 weeks at the beginning of the 2013-2014 academic year fall semester before
teachers began the handwriting instruction. Data collection days were arranged with
classroom teachers to prevent interruption of children’s participation in the classroom

activities.

Instruments were applied in the available classrooms or in the rooms that were arranged
by the school administrators. Each child participated in data collection procedure

individually.
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Before the application of instruments, researcher met with children, informed them
about activities, explained why they participated in the activities and importance of their
participation, and stated that they had chance to quit from activities whenever they
wanted. Next, forms of both instruments were completed in sequence. BOTMP was
utilized first. In this phase, researcher demonstrated the movements by following the
directions in manual of the instrument and encouraged children to participate in the

activities. Application of this instrument continued approximately 30 minutes.

VMI was applied following by utilization of BOTMP. In this phase, researcher
supported children to apply instruments according to the directions in the manual of the
instrument. It is expected that children copy the geometric forms of instrument

attentively. This part lasted approximately 20 minutes.

During the application of instruments, environmental factors such as desk/chair height,

lightening or appropriate tools were provided to achieve the best performance of

children.

3.5. Data Analysis

In this section, many steps were followed to analyse the data to explain each research
question. Prior to data analysis, data screening procedures were implemented to control
the accuracy of input, to identify missing values and outliers by Q-Q plots. After three
cases as outliers had been excluded from the data set, assumption approach including
normality and homogeneity of data was checked in order to justify the usage of the

statistical models for data analysis.

Next, descriptive statistics were performed to obtain the main characteristics of the
variables such as frequencies, distribution of the demographic variables, and to provide
mean score, standard deviation, minimum and maximum score, and range of each
group in terms of standard scores of BOTMP and VMI.
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Following to assumption approach and descriptive statistics, Two-Factor Analysis of
Variance (Two-way ANOVA) was conducted using the software; IBM SPSS Statistics
version 21 in order to examine the differences between young age group and old age
group in terms of standard scores of BOTMP and VMI and in order to examine the
differences between girls and boys with regard to standard scores of BOTMP and VMI.
Moreover, interaction between age and gender factors on standard scores of both
instruments was tested via 2x2 ANOVA. Alpha level adjusted .05 for analyses in this

study.
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CHAPTER IV

4. RESULTS

This chapter presents results of the thesis into three sections. The first section includes
preliminary data analysis. Descriptive statistics of participants was presented in the
second section. The third section involves results of motor proficiency and visual motor

integration skill with respect to age and gender.

4.1. Preliminary Data Analysis

Missing value and outlier analysis, and normality analysis were conducted in preliminary

data analysis. In addition, assumptions of the ANOVA’s were checked.

4.1.1. Missing Value and Outlier Analysis

Most statistical analyses omit cases with missing value problem (Buchner & Findley,
1991). Although child information survey that was completed by parents included some

missing values, there was no missing value which is required to complete the data of

BOTMP and VMI.

Secondly, outlier analysis was applied via Q-Q plots in preliminary data analysis part
and 2 cases in the first age group and 1 case in the second age group were treated as
outlier. Among the total of 90 participants, 3 cases were excluded from the data set. As a

result, the ANOVAs were conducted with data obtained from 87 cases.
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4.1.2. Assumptions for Two-Way Analysis of Variance (ANOVA)

The main assumptions underlying two-way analysis of variance (ANOVA) are as (1) the
dependent variable should be a continuous variable; (2) independent observations (the
responses of participants should be independent from each other); (3) normality (the
dependent variable should be normally distributed at each level of the independent
variables); (4) homogeneity of variance (the groups of the independent variables should

have equal variances) (Green & Salkind, 2004).

To start with, in all of the two-way ANOVAs performed, the dependent variables are
standard scores of BOTMP and VMI, which constitute continuous variables. The
second assumption can be considered to be met for the present study since the
researcher observed the participants” applications to tasks independently of one another

in the data collection process.

Next, normality tests of the dependent variable (standard scores of BOTMP and VMI)
at each level of the each independent variable (age and gender) were explored to examine
the validity of normality assumption by IBM SPSS Statics 21. In normality exploration
of standard scores of BOTMP, Kolmogorov-Smirnov test indicated that normality was
provided for both age groups (p>.05) (Table 4.1). In addition to age factor,
Kolmogorov-Smirnov tests provided normality for gender groups (p>.05) (Table 4.2).
For normality of interaction between gender and age, Kolmogorov-Smirnov test

indicated that normality was provided for all four groups (Table 4.3).
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Table 4.1 Normality Tests for Age Groups

Test of Normality
Age Group Kolmogorov-Smirnov*
Standard Scores Statistic df p
of 61-72 months 11 48 20
BOTMP 73-84 months 13 39 11

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Table 4.2 Normality Tests for Gender Groups

Test of Normality
Gender Kolmogorov-Smirnov*
Standard Scores Statistic df p
of Girls 11 43 207
BOTMP Boys 12 44 15

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Table 4.3 Normality Tests for Interaction between Age and Gender Groups
Tests of Normality

Gender Age Groups Kolmogorov-Smirnov*

Statistic df p
Standard Girl 60-72 months 14 25 20
ir .

Scores ) 73-84 months .12 18 .20
of 60-72 months .16 23 .14
Boys .

BOTMP 73-84 months .13 21 .20

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

In normality exploration of standard scores of VMI, Kolmogorov-Smirnov test indicated
that normality was provided for both age groups (p>.05) (Table 4.4). In addition to age
factor, Kolmogorov-Smirnov tests provided normality for gender groups (p>.05) (Table
4.5). For normality of interaction between gender and age, Kolmogorov-Smirnov test

indicated that normality was provided for all four groups (Table 4.6).
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Table 4.4 Normality Tests for Age Groups

Test of Normality
Age Group Kolmogorov-Smirnov*
Standard Scores Statistic df p
of 61-72 months 13 48 .05
VMI 73-84 months 13 39 .16
*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Table 4.5 Normality Tests for Gender Groups
Test of Normality
Gender Kolmogorov-Smirnov*
Standard Scores Statistic df p
of Girls .09 43 20
VMI Boys A1 44 20
*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Table 4.6 Normality Tests for Interaction between Gender and Age Groups
Tests of Normality
Gender Age Groups Kolmogorov-Smirnov*
Statistic df p
Standard Girds 60-72 months 14 25 .20:
Scores 73-84 months 13 18 .20
of 60-72 months 15 23 .20
Boys
VMI 73-84 months 17 21 A1

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Lastly, homogeneity of variance tests (Levene’s test) for two-way ANOVA demonstrated

the equality of variances among the levels of each independent variable (p>.05).

Therefore, the homogeneity of variance assumption can be assumed for all of the

ANOVAs performed (Table 4.7 and 4.8).

46



Table 4.7 Homogeneity of Variance Test of Standard Scores of BOTMP

Levene's Test of Equality of Error Variances®

Dependent Variable: Standard Scores of BOTMP

F dfi 2 p
24 3 83 87

Tests the null hypothesis that the error variance of the dependent variable is equal
across groups.

a. Design: Intercept + Gender + Age Groups + Gender * Age Groups

Table 4.8 Homogeneity of Variance Test of Standard Scores of VMI

Levene's Test of Equality of Error Variances®

Dependent Variable: Standard Scores of VMI

F dfi 2 p
55 3 83 65

Tests the null hypothesis that the error variance of the dependent variable is equal
across groups.

a. Design: Intercept + Gender + Age Groups + Gender * Age Groups

4.2. Descriptive Statistics

The sample of the study was consisted of 87 (43 girls & 44 boys) students in first grade.
As can be seen from Table 4.9, number of participants in four groups regarding gender
and age for the two groups: 61 months through 72 months (n=48) and 73 months
through 84 months (n=39).

Table 4.9 Frequency Statistics of Gender and Age Groups Variables

47



Gender and Age Groups

Gender Age Groups f
61 - 72 months 25
Girls 73 - 84 months 18
Total 43
61 - 72 months 23
Boys 73 - 84 months 21
Total 44

Mean, standard deviation, minimum and maximum scores, and score ranges of age
groups and gender groups are given in Table 4.10 for the standard scores of BOTMP.
Histograms on distribution of standard scores of BOTMP are given by Figure 4.1 for
children at the age of 61-72 months and Figure 4.2 for children at the age of 73-84
months. Moreover, histogram on distribution of standard scores of BOTMP in female
students is given by Figure 4.3 and histogram on distribution of standard scores of

BOTMP in male students is given by Figure 4.4.

Table 4.10 Age and Gender Groups Statistics for Standard Scores of BOTMP

N M SD min. max. Range
Age Groups Statistics
61 - 72 months 48 60.98 7.83 43 73 30
73 - 84 months 39 60.15 7.43 45 73 28
Gender Groups Statistics
Girls 43 60.28 7.31 44 73 29
Boys 44 60.93 7.98 43 73 30
Total 87 60.61 7.62 43 73 30
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Figure 4.4.1. Distribution of standard scores of BOTMP in children at the age of 61-72
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Figure 4.4.2. Distribution of standard scores of BOTMP in children at the age of 73-84
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Figure 4.4.3. Distribution of standard scores of BOTMP in female participants.
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Figure 4.4.4. Distribution of standard scores of BOTMP in male participants.
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Mean, standard deviation, minimum and maximum scores, and score range of age
groups and gender groups are given in Table 4.11 for the standard scores of VMI.
Histograms on distribution of standard scores of BOTMP are given by Figure 4.5 for
children at the age of 61-72 months and Figure 4.6 for children at the age of 73-84
months. Furthermore, histogram on distribution of standard scores of BOTMP in
female students is given by Figure 4.7 and histogram on distribution of standard scores

of BOTMP in male students is given by Figure 4.8.

Table 4.11 Age and Gender Groups Statistics for Standard Scores of VMI

N M SD min. max. Range
Age Groups Statistics
61 - 72 months 48 95.02 6.72 80 104 24
73 - 84 months 39 100.09 6.04 90 109 19
Gender Groups Statistics
Girls 43 96.74 7.18 81 109 28
Boys 44 96.09 5.98 80 109 29
Total 87 96.41 6.57 80 109 29
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months.

52



Histogram

for Gender= Girl

1

Frequency

I
80 85 a0 95 100
Standard_score_VMI

|
105 110

Mean = 96.74
Stel. Dev. = 7.182
M=43
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4.3. Results of Motor Proficiency and Visual Motor Integration Skill

In this study, 2x2 ANOVAs were conducted for standard scores of both BOTMP and
VMI individually with respect to age and gender. All statistical methods were applied by
International Business Machines (IBM) SPSS Statics 21.

4.3.1. Results of Motor Proficiency

A 2x2 ANOVA was conducted on standard scores of BOTMP with regard to differences
in gender and age. Neither age F(1, 83) = .25, p > .05, 17 =.003, nor gender F(1, 83) =
12, p > .05, n? = .001 had a statistically significant impact on standard scores of
BOTMP. Furthermore, there was not a statistically significant interaction between

gender and age, F(1, 83) =.53, p > .05, n? =.006 (Table 4.12).

Table 4.12 ANOVA Results for the Effect of Gender and Age Group on Standard

Scores of Motor Proficiency

Dependent Variable: Standard Score of BOTMP

Source SS df MS F n?
Age 15.05 1 15.05 25 .003
Gender 7.09 1 7.09 12 .001
Age x Gender 31.79 1 31.79 53 .006
Error 4937.54 83 59.49

Total 324587.00 87

Note. 1? = effect size

*p<.05.

4.3.2. Results of Visual Motor Integration Skill

A 2x2 ANOVA was also conducted on standard scores of VMI with respect to
differences in gender and age. Statistically significant difference was found in standard

scores of visual motor integration skill between age groups, F(1, 83) = 5.48, p < .05, n?
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- .06. Old age group (M = 100.09, SD = 6.04) had significantly better performance in
visual motor integration skill than young age group (M = 95.02, SD = 6.72). However,
there was no significant difference between girls and boys in terms of visual motor
integration skill performance, F(1, 83) = .64, p > .05, 77 =.01. Moreover, there was not
a statistically significant interaction between gender and age, F (1, 83) = 3.26, p > .05,

n? =.04 (Table 4.13).

Table 4.13 ANOVA Results for the Effect of Gender and Age Group on Standard
Scores of VMI

Dependent Variable: Standard Score of BOTMP

Source SS df MS F n?
Age 221.69 1 221.69 5.48* .06
Gender 25.94 1 25.94 .64 .01
Age x Gender 131.72 1 131.72 3.26 .04
Error 3358.38 83 40.46

Total 812432.00 87

Note. 1? = effect size
* p < .05.
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CHAPTER V

5. DISCUSSION

The purpose of this study is to examine the effects of age and gender on motor
proficiency and visual motor integration skills of the first grade students. Hence, data
were obtained from four groups of children which were created according to factors of

age and gender.

5.1. The Effects of Age and Gender on Motor Proficiency

To examine the effects of age and gender on motor proficiency, six hypotheses were
researched in the current study. Firstly, null hypothesis (There is no interaction between
age and gender) and alternative hypothesis (There an interaction between age and
gender) of interaction were inquired. Then, due to examine the main effects of age and
gender on motor proficiency, null hypothesis of age (There is no significant difference
between age groups in terms of motor proficiency), alternative hypothesis of age (There
is a significant difference between age groups in terms of motor proficiency), null
hypothesis of gender (There is no significant difference between gender groups in terms
of motor proficiency), and alternative hypothesis of gender (There is a significant
difference between gender groups in terms of motor proficiency) were researched in the

study.

Related to research hypotheses on motor proficiency, the short of Bruininks-Oseretsky
Test of Motor Proficiency (BOTMP) was applied to measure the motor proficiency of
children. Results indicated that there was no interaction between age and gender for

motor proficiency. Hence, it failed to reject null hypothesis on interaction. Then, main
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effects of age and gender were analyzed independently. Based on results, children in the
age group of 61-72 months (5 years) had similar performance as children in the age
group of 73-84 months (6 years) so it failed to reject null hypothesis on age and motor
proficiency. Also, difference between performance of female students and performance
of male students was not found in terms of motor proficiency in this study and it failed

to reject null hypothesis on gender and motor proficiency.

Considered to age factor, there were several studies in the literature in terms of motor
performance. In the literature review of this study, studies which found a difference
between age groups in terms of both fine and gross motor performance were more than
other studies which found no difference between age groups in terms of both fine and

gross motor performance.

Kakebeeke et al. (2012) found the effect of age on gross motor performance in 101
children with typically development at the age of 3 and 5 years. They measured
performance of children with 5-point scale and standardization was not applied in
scores. According to raw scores, they stated that older children had better performance
on the tasks which were standing on one leg, walking on a beam, hopping on one leg,

running and taking stairs.

Furthermore Spessato et al. (2012) had a study to compare fundamental motor
performance of 1248 children at the age of 3 to 10 years from public schools in Brazil.
Raw scores of the Test of Gross Motor Development (TGMD-2) were used in the
study. Results of the study demonstrated that motor performance developed with

increasing age from 3 years to 10 years.

In addition to previous studies, Saraiva et al. (2013) studied on the effect of age, gender
and selected biological factors which were height, weight and BMI with 367 Portugal
children at the age of 3 to 5 years in public preschools. They applied grasping, visuo-

motor integration, stationary, locomotion, and object manipulation subtests of Peabody
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Developmental Motor Scales-2 in which data were standard scores, percentile ranks and
age equivalents. Results of the study demonstrated that age and gender were predictors
of motor performance, and motor performance and selected biological factors were

changed by age.

Larson et al. (2007) studied on effects of age and gender on motor performance of 144
children, ages 7-14, in terms of neurological perspective. Physical and Neurological
Examination for Subtle Signs (PANESS) was implemented in the study. Gaits and
stations, overflow, dysrythmia, and timed movements were examined with the
instrument. They claimed that age-related differences were not observed for all tasks.
Indeed, no age effect was found in gaits and stations tasks (hopping, balancing, etc.) in
youngest age group (7 years). This demonstrated that these motor functions reached

adult level of maturity by age 7 years.

Bruininks (1978) emphasized the development of motor ability with age, and stated that
point score and chronological age had a close relationship in BOTMP. Hence,
correlation between age and total point score of students was examined additionally, and
a positive relationship between total point score and age of children was found in this
study (Appendix D). In other words, raw scores and motor performance of children

increased with age.

On the other hand, standardization on chronological age was applied in the instrument
because motor performance with increasing age was not standard in children.
Considered to the assessment procedure of the instrument, standard scores were used in
the study. Depending on standard scores of children, children in young age group

displayed age-equivalents performance much than children in old age groups.

When results of this study were compared with previous studies, results in raw scores of

this study supported the studies of Kakebecke et al. (2012), Spessato et al. (2012) and
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Bruininks (1978). On the other hand, results in standard scores of this study

contradicted the study of Saraiva et al. (2013) which included standard scores to analyse.

Heinz (2006) found that physical fitness, body coordination, and manual dexterity were
influenced positively by age in 1194 preschool children at the age of 3.5 years to 7 years;
however, Malina et al. (2004) stated that increasing motor performance in early
childhood was not as much as in middle childhood and adolescence. Moreover, changes
in motor performance by age should be considered with intraindividual factors such as
biological, genetic, and hormonal factors and interindividual factors such as

environmental factors, early childhood education, and culture.

Considering to intraindividual and interindividual factors, it can be speculated that
results on age and motor proficiency in this study may be affected by these factors rather

than age factor.

With regard to gender, the effect of gender on motor skill performance was unclear.
Several studies did not find the effect of gender on motor performance whereas other
studies found gender difference favoring girls or favoring boys in motor skill

performance.

Study of Spessato et al. (2012) which was applied for motor performance via raw scores
of TGMD-2 with 1248 students demonstrated that although boys at the age of 7-8
years and 9-10 years had better performance than girls at the same age groups, both girls
and boys in 3-4 year-old and 5-6 year-old groups had similar performance in TGMD-2.
Authors speculated that the gender difference in motor performance among 7-8 year-old
and 9-10 year-old students was home and family factors as Gongalves, Hallal, Amorim,
Arau’jo, and Menezes (2007) claimed that male adolescents were supported by family
and community more than female adolescents in Brazil (cited in Spessato et al., 2012)
Moreover, curriculum difference between daycare and elementary schools was

considered as the second factor that affected the gender difference in motor
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performance. For example, physical education was taught classroom teachers with
minimal formal training in daycare centers while physical education in elementary
schools was scheduled for 45 min. twice a week with free play mode in which male

students mainly participated rather than motor skill instruction in Brazil (Spessato et al.,

2012).

Furthermore, Kakebecke et al. (2012) researched gender effect in addition to age effect
on gross motor performance with 101 children at the age of 3 and 5 years by 5-point
scale scoring. They claimed that boys and girls demonstrated similar performance in

gross motor tasks.

Bonvin et al. (2012) had a study about the effects of weight and gender on motor skills
and physical activity with 529 children at the age of 2 to 4 years. In the study, 5 motor
skills which were running, climbing, balancing, getting up and landing after jumping
were rated by using a 5-point scale scoring. They claimed that although boys had better
performance than girls in task of running and climbing stairs, neither weight nor gender

had an effect on overall motor skills performance.

Giagazoglou et al. (2011) examined the effects of age, gender, birth order, and physical
activity on motor performance of Greek preschoolers. Movement Assessment Battery for
Children (M-ABC) was applied with 412 preschoolers, 4 to 6 years old. Results
demonstrated that although boys had better performance than girls in ball skills, no

gender effect was found on overall task performance of children.

On the other hand, Berk (1996) claimed that girls had better performance in motor
skills with precision while boys tended to edge force and power in physical skills (cited
in Developmentally Appropriate Practice in Early Childhood Programs, 1999). To
contrast, Ammons et al. (1955) studied on motor skills via rotary pursuit performance
with 350 children in Grades 3, 6, 9, 11, and 12. Results demonstrated that although

performance of both girls and boys improved with age, development of boys in motor
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skills was superior compared with development of girls in motor skills. Moreover, motor

proficiency of girls decreased from Grade 9 to Grade 12.

Piper (2012) also had a study on the effect of age, handedness and sex on motor
behavior in children at the age of 9 to 13 years. Data were collected with a computer
game which was based on fine motor performance in rotary pursuit tasks. Results about
gender of this study was similar to previous study as there was a gender effect on fine

motor behavior favoring with male students.

To compare with the previous studies on gender effect and motor proficiency, findings
in the current study supported the results in which no difference was found between
female and male students in terms on motor skill performance. In other words, result on
gender and motor skill performance in this study was convergent with results in studies
of Spessato et al. (2012), Kakebecke et al. (2012) and Bonvin et al. (2012), Giagazoglou
et al. (2011) whereas it was divergent with claims and findings of Berk (1996), Ammons
(1955) and Piper (2012).

5.2. The Effects of Age and Gender on Visual Motor Integration Skill

To research the effects of age and gender on visual motor integration skill, six
hypotheses were examined in this study. Firstly, null hypothesis (There is no interaction
between age and gender) and alternative hypothesis (There an interaction between age
and gender) of interaction were inquired. Then, due to examine the main effects of age
and gender on visual motor integration skill, null hypothesis of age (There is no
significant difference between age groups in terms of visual motor integration skill),
alternative hypothesis of age (There is a significant difference between age groups in
terms of visual motor integration skill), null hypothesis of gender (There is no
significant difference between gender groups in terms of visual motor integration skill),
and alternative hypothesis of gender (There is a significant difference between gender

groups in terms of visual motor integration skill) were researched in the study.
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Considered the research hypotheses on visual motor integration skills, Beery-Buktenica
Developmental Test of Visual Motor Integration (VMI) was utilized to measure the
visual motor integration skills of children. Because no interaction between age and
gender was found for visual motor integration skills, it failed to reject null hypothesis on

interaction between age and gender.

After a nonsignificant interaction was found between age and gender, main effects of
factors were examined independently. Results on age indicated that children in old age
group demonstrated better performance than their peers in young age group in terms of
visual motor integration skills. Hence, it rejected the null hypothesis of age and visual
motor integration skills. On the other hand, both female and male students had similar
performance for visual motor integration in this study so it failed to reject null

hypothesis of gender and visual motor integration skills.

Beery and Beery (2010) studied with 600 children between the ages of 2 and 15 years
for edited format of Beery VMI. Authors found a high correlation score (.89) between
chronological age and VMI scores. Moreover, they created developmental trends for
cach shape in VMI according to chronological age. These trends indicated that visual

motor integration skill was developed step by step with age.

Decker et al. (2011) had a study to examine the effects of maturation and cognitive
development which are related to age on visual motor integration skills of 856 children
from 4 to 7 year-old. Stanford-Binet Intelligence Scale: 5™ edition and Bender Visual-
Moror Gestalt Test: 2" edition were implemented in the study. Result on age and VMI
scores in the study demonstrated that maturation related with age influenced visual and
perceptual motor integration ability. Indeed, age had an essential role for “Copy” and
“Recall” procedures. In addition to age, specific cognitive abilities affected visual-motor

integration skill.
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Moreover, Cui et al. (2012) examined the development of visual-motor integration skills
with regard to age, gender, school and city in 356 children at the age of 3 to 12 year
from public schools in China. The VMI 4" Edition was utilized to measure visual-
motor integration skills. Results demonstrated that except 3 years and 10 years age
group, Chinese children had higher scores than the normative mean for U.S. children
and authors suggested that different cultures and educational background may cause the

differences in visual-motor integration performance among children.

In addition to age, gender was examined as another factor that may influence the visual
motor integration. Lachance and Mazzocco (2006) had a study on gender differences in
math and spatial skills in 249 children at the age of kindergarten (5 years) through 3™
Grade (8 years) from a large suburban public school district in USA. Developmental
Test of Visual Perception Second Edition (DTVP-2) and Beery VMI Fourth Edition
were implemented to measure the visual spatial skills. Results demonstrated that girls
had better performance than boys in Figure Ground subtest in DTVP-2; on the other
hand, gender effect was not found in other three subtests (Position in Space, Visual
Closure, or Form Constancy) of DTVP-2. However, gender effect was determined in

VMI score favouring with girls in each grade.

Continue with gender part in study of Cui et al. (2012), results demonstrated that VMI
performance of female Chinese children was superior compared to VMI performance of

male Chinese children at early ages.

On the other hand, Soderman et al. (1999) searched gender differences that effect
emerging literacy in first grade children in U.S., India, and Taiwan. The VMI was
utilized to measure perceptual-motor abilities of 601 children from India and U.S.
Results displayed that no difference was found in gender groups on visual-motor

integration performance which was a part of emerging reading skills in the study.
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Result on gender and visual motor integration skills in this study supported the findings
of Soderman et al. (1999) and Decker (2011) whereas it conflicted with the studies of
Lachance et al. (2006) and Cui et al. (2012).

5.3. Effect of Age and Gender on Handwriting Readiness with regard to Motor

Proficiency and Visual Motor Integration Skill

Scarpati et al. (1999) stated the importance of motor, cognitive, language, and
socioemotional skills for school readiness. Similar to school readiness, association,
coordination and integration of motor proficiency, linguistic, cognitive, and perception
skills are requirements of handwriting performance (National Handwriting Association
in UK, 2013). Children usually begin to learn writing and reading skills in primary
school so early childhood education professionals give importance to pre-reading and
pre-writing skills (Elliot et al., 2008) for reading and handwriting readiness which is a

part of school readiness.

Gredler (1980) studied on American and English children and he claimed that
socioeconomic status or teacher expectancy impacted school readiness rather than
chronological age. On the other hand, McBryde et al. (2004) studied with 215
preschool children at the age of approximately 62 months, parents of children and 75
preschool teachers. Interview, observation, questionnaires and standardized measures
(Battelle Developmental Inventory, Behavior Assessment System for Children—
Preschool, and Temperament Assessment Battery for Children—Revised) were utilized in
the study. They found that chronological age, gender, presence of adaptability, well-
developed social skills and the ability to persist with an activity impacted perception of

parents and teachers on school readiness.

In addition to school readiness, age affected the handwriting development. Handwriting
performance begins with early scribbling such as vertical strokes at the age of 2 years,

then horizontal strokes and circles follows vertical strokes in children at the age of 3
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years. In handwriting development, imitation and copying of shapes are observed in
children at the age of 4 years. Quality of handwriting develops in 1% grade children at
the age of 6-7 and handwriting development continues to 3 grade (Beery et al., 1989;

Graham et al., 1998; Feder et al., 2007).

Considered to age and motor proficiency, age effect on motor proficiency was not found
between age groups in this study. This result supported the Gredler’s (1980) claim on
school readiness and chronological age. On the other hand, related to age and visual
motor integration skills, children in old age group displayed better performance than
children in young age group in VMI. This finding was convergent to the studies of
McBryde et al. (2004), Beery et al. (1989), Graham et al. (1998), and Feder et al.
(2007).

This finding might be an advantage for students in old age group to learn handwriting
because of the important role of visual motor integration for learning letter formation in
the prior stages of handwriting (Sovik, 1975, cited in Weil et al., 1994; Daly et al,,
2003).

Furthermore, Sovik (1975, cited in Weil et al., 1994) found the relationship between
visual motor integration and handwriting performance in children at the age of 7, 9, 11
years whereas Phelps et al. (1987) claimed that effect of visual motor integration skill
continued to 3™ grade. Although these studies had similar results in different ages, both
of them mentioned the importance of visual motor skill for handwriting in 1* grade.
Hence, children in old age group which had higher score seems to be ready to
handwriting activities more than their peers in young age group considered to effect of

visual motor integration skill on handwriting performance.

Beery (1997) stated that fine motor skills and visual perceptual skills enable children to
perform activities which need visual motor integration such as handwriting. Tseng et al.

(1993) claimed that there were few studies on relationship between visual perception
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and handwriting performance and Feder et al. (2007) stated that relationship between
visual perception and handwriting performance was unclear. In this study, both age
groups had similar scores in BOTMP whereas children in old age group had
significantly higher scores in VMI compared with the children in young age group so
the difference in VMI scores might be interpreted as the effect of visual perception

which is the other component of visual motor integration.

In addition to age, McBryde et al. (2004) found the gender effect on perception of
teachers on school readiness of children favoring with girls. Angenent et al. (1989) also
found gender difference in 125 Dutch first graders in terms of school readiness like girls
were ready to school more than boys. To contrast, Al-Hassan et al. (2009) studied with
4681 children in first grade claimed that boys were higher level in school readiness in

Jordan.

On the other hand, Gullo et al. (1992) did not find gender effect on school readiness
among 4539 children at the age of 3-5 years in public preschools. Also, Erkan (2011)
studied with 179 children in first grade. Metropolitan School Readiness Tests and
demographic information survey were utilized in the study. The effects of socio-
economic level, preschool education and education level of mothers on school readiness
level of children were found while the effect of gender and education level of fathers was

not found in the study.

In addition to previous study, Yesil-Dagli (2012) studied with 115 parents who had
children in preschool to determine the perspectives and level of importance of parents
on school readiness components. A survey was utilized in the study. Study demonstrated
that gender and education level of fathers did not impact on perspectives of parents on

school readiness.

Similar to school readiness, gender issue was researched for handwriting performance.

Graham et al. (1998) found the gender difference on handwriting speed and they
66



claimed that handwriting speed of female students were faster than handwriting speed of
male students from grade 1 to grade 9 whereas Graham et al. (2007) did not found
difference between female and male students for writing achievement in grade 1 and

grade 3.

In the current study, the effect of gender on motor proficiency and visual motor
integration was not found in terms of handwriting readiness and performance. As a
consequence, results on gender and motor proficiency in the current study were
divergent the studies of McBryde et al. (2004), Angenent et al. (1989), Al-Hassan et al.
(2009), and Graham et al. (1998) which found the gender differences in terms of school
readiness and handwriting performance whereas findings in this study were convergent
the studies of Gullo et al. (1992), Erkan (2011) and Yesil-Dagli (2012), and Graham et
al. (2007) which found no gender difference in terms of school readiness and

handwriting performance.
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CHAPTER VI

6. CONCLUSION AND RECOMMENDATIONS

This study was conducted to examine the handwriting readiness of first grade students
with regard to age and gender. To achieve the results, two research questions with their
sub-questions were answered via Bruininks-Oseretsky Test of Motor Proficiency
(BOTMP) and Beery-Buktenica Developmental Test of Visual Motor Integration
(VMI).

6.1. General Conclusion

Motor proficiency and visual motor integration skills were measured to determine the
handwriting readiness of first grade students in terms of age and gender. Depending on
independent variables (age and gender) and dependent variables (motor proficiency and

visual motor integration), following conclusions were drawn for each question:

1. What is the effect of interaction between age and gender on motor proficiency
measured by Bruininks-Oseretsky Test of Motor Proficiency (BOTMP)?
a. What is the main effect of age on motor proficiency?

b. What is the main effect of gender on motor proficiency?

Firstly, an interaction between age and gender was examined in terms of motor
proficiency of children and no interaction was found in the study. Then, the main
effects of age and gender on motor proficiency were researched. Results illustrated that
no difference in motor performance was found between age groups, and male and

female students. In other words, students in young age group demonstrated similar
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performance in motor proficiency compared to performance of their peers in old age
group. Furthermore, both female and male students demonstrated similar performance

in motor proficiency in this study.

These results were found via using standardized scores of students, but raw scores were
used in many studies. As a result, relationship between age and total point scores (raw
scores) of students was analysed additionally and a relationship between age and total

point scores of students was found in the current study.

2. What is the effect of interaction between age and gender on visual motor integration
skill measured by Beery-Buktenica Developmental Test of Visual Motor Integration
(VMI)?

a. What is the main effect of age on visual motor integration skill?

b. What is the main effect of gender on visual motor integration skill?

Secondly, no interaction between age and gender was found in terms of visual motor
integration skill similar to motor proficiency. When main effects of age and gender were
investigated in the current study, age effect was found in VMI scores whereas gender
effect was not found in VMI scores. That is, students in old age group demonstrated
superior performance in visual motor integration skill than their peers in young age
group. On the other hand, performances of both male and female students were similar

in visual motor integration skill.

In summary, both age groups had similar scores in motor proficiency; however, higher
scores of students in old age group in VMI provide them advantage for handwriting

readiness compared with their peers in young age group.

On the other hand, it is thought that handwriting readiness of male students is not

different from handwriting readiness of female students in the same age group because
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interaction between age and gender and main effect of gender were not found in this

study in terms of both motor proficiency and visual motor integration skills.

6.2. Recommendations for Future Research

In this study, data were collected via two instruments. While a difference was found
between performances of age groups in terms of visual motor integration, no difference
was found performance of age groups in motor proficiency test. Low disparity in age
groups may cause to find difference in motor performance between age groups. As a

result, disparity in age may increase between age groups.

Moreover, a school readiness test can be applied to compare school readiness levels of
students. This might support results of both motor proficiency and visual motor

integration skill in terms of handwriting readiness of students.

Samples were selected from public schools in the same district of Ankara in order to
reduce socioeconomic effect. Hence, future research may investigate the effect of
socioeconomic factor by conducting the study in both public and private schools in

different districts of Ankara or in different cities in Turkey.

Another factor may affect this study is early experiences of children in preschools and
kindergartens. The effect of early childhood education on handwriting readiness may be
examined in future research. Also, effects of private and public school programs on

school readiness especially handwriting readiness can be another impressive study.
This study had been applied at the beginning of the academic semester before teachers

began to handwriting instruction so a study can be applied in kindergartens at the end

of the academic semester before children start to grade 1.
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Finally, both qualitative and other quantitative research methods may be conducted to
support the study in future studies. For example, observation in handwriting activity,
checklists in curriculum of Ministry of National Education may provide to compare
participants and strengthen the study. Moreover, perception of parents and teachers on
handwriting and school readiness of children might be investigated because studies in
literature demonstrated that decisions of parents and teachers affected the children’s

starting to grade 1.
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APPENDIX C

PARENT CONSENT LETTER

VELI ONAY MEKTUBU

25.09.2013

Sayin Veli,

Orta Dogu Teknik Universitesi, Egitim Fakiiltesi, Beden Egitimi ve Spor
Bolimi'nde yiiksek lisans ogrencisi olarak calismaktayim. Yiiksek lisans tez projem
kapsaminda 60-84 aylik yas grubu cocuklarin fiziksel hazir bulunusluk, kiiciik kas
gelisimi, gorsel algt ve el-goz koordinasyonlarini inceleyerek, yazma becerisine olan
etkisini arasurmayr hedeflemekteyim. Bu mektubun yollanig amaci, size aragtirma

kapsami hakkinda bilgi vermek ve onayinizi almakur.

Caligmanin amacr iki farkli yas grubunun yazma becerilerinin karsilagtirilmasidir.
Veriler, ulusal ve uluslararast diizeyde uygulanmis olan, ¢ocuklarin gelisim diizeylerine
yonelik i¢ 6lciim araciyla toplanacaktur ve yaklasik olarak 45 dakika siirecektir. Gériintii
veya ses kaydi gibi uygulamalar olmadigindan ¢ocuklarin fiziksel ya da ruhsal

durumlarini etkileyecek risk etkenleri yoktur.

Arastirma i¢in katulimclar numaralandirilacak, yas ve cinsiyetleri hakkinda
bilgiler alinacakuir. Fakat bu bilgiler, katulimcinin gizliliginin korunmasi icin sadece

arastirmacida kalacak ve diger sahislara karsi kapali olacakuir.

Bu arastirma i¢in 8grencinin goniilliiliigii esastir ve arzu ettigi takdirde, herhangi

bir yaptirima maruz kalmadan katlimdan vazge¢me hakkina sahiptir.
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Calismaya ya da ¢ocugunuzun kaulimina yénelik daha fazla bilgi icin bana

ulagabilirsiniz. Tesekkiir ederim,

Yasemin HARMANCI BASKUT

Adres: ODTU Egitim Fakiiltesi, Beden Egitimi ve Spor Boliimii
Tel: 0505 202 56 33

e-posta: ysmnhrmnc@gmail.com

Yukarida agiklamasini okudugum calismaya, oglum/kizim nin

kaulimina izin veriyorum. Ebeveynin:

Ady, soyadi: Imzast: Tarih: _ / /2013

Imzalanan bu formu liitfen gocugunuz araciligt ile sinif 6gretmenine ulastiriniz.
Cocugunuzun katilimi ya da haklarinin korunmasina yonelik sorulariniz varsa ya da
cocugunuz herhangi bir sekilde risk altinda olabilecegine, strese maruz kalacagina

inantyorsaniz Orta Dogu Teknik Universitesi Etik Kuruluna (312) 210-37 29 telefon

numarasindan ulagabilirsiniz.
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OGRENCI BILGi FORMU

Cocugunuz daha 6nce herhangi bir okul 6ncesi egitim kurumuna gitti mi?

Evetse 6zel kuruma mi1 devlet kurumuna mu gitti?

Kag sene okul 6ncesi egitim kurumuna gitti?

Cocugunuzun gelisimini etkileyecek herhangi bir fiziksel ya da zihinsel rahatsizlig var

mit?

Cocugunuz en son ne zaman gdz sagligi icin kontrolden gegti?

Cocugunuzun ilkdgretime baglamast icin hazir oldugunu diistiniiyor musunuz? Neden?

Sosyoekonomik durumunuzun hangi seviyede oldugunu diistiniiyorsunuz?

A. Disiik B. Orta C. Yiiksek D. Cok Yiiksek

(")grencinin Dogum Tarihi:

Imzalanan bu formu liitfen gocugunuz araciligt ile sinif 6gretmenine ulastiriniz.
Cocugunuzun katillimi ya da haklarinin korunmasina yonelik sorulariniz varsa ya da
cocugunuz herhangi bir sekilde risk altinda olabilecegine, strese maruz kalacagina

inantyorsaniz Orta Dogu Teknik Universitesi Etik Kuruluna (312) 210-37 29 telefon

numarasindan ulasabilirsiniz.
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APPENDIX D

Correlation between Total Point Score of Children in BOTMP and Age (Months)

Total point scorein ~ Age (Months)

BOTMP

Pearson Correlation 1 407
Total point score in

Sig. (2-tailed) .00

BOTMP
N 87 87
Pearson Correlation 407 1
Age (Months) Sig. (2-tailed) .00

N 87 87
**. Correlation is significant at the 0.01 level (2-tailed).
Age Groups Statistics for Total Point Score of Children in BOTMP

N M SD min. max. Range

61 - 72 months 48 35.00 6.12 18 46 28
73 - 84 months 39 39.59 5.28 28 49 21
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APPENDIX E

TURKCE OZET

GIRIS

Yeni Tiirk egitim sistemi 222 sayili [lkogretim ve Egitim Kanunu ile 2012-2013 egitim-
ogretim yilinda uygulamaya konmustur. Bu yeni sistem ile zorunlu egitim 8 yildan 12
yila cikarilmis, okula baglama yast 5.5 yagina (66 aya) distrtlmistiir. Buna ek olarak,
fiziksel ve ruhsal gelisim yoniinden hazir oldugu disiniilen 61-66 ay arasindaki
cocuklarin velilerine, yazili istekleri {izerine, ¢ocuklarini ilkokula baslatma hakk:

verilmistir.

Tiirk egitim sistemindeki bu degisilikte kronolojik yas lciit olarak alinmustir. Farkly
tilkelerin egitim sistemleri incelendiginde, Tirk egitim sisteminde oldugu gibi okula
baslama yast kronolojik yas olgiit olarak alinmustir. Mesela Ingiltere’de okula baslama
yast 5, okulu bitirme yast 16; Fransa’da ve Almanya’da okula baglama yagi 6, okulu

bitirme yag1 16 olarak belirlenmistir.

Her ne kadar okula baglama yas1 i¢in kronolojik yasin ol¢iit olarak alinmas tartigilsa da
(Meisels, 1999) pek ¢ok tilke kronolojik yasi tek dlciit olarak almaktadir (Narahara,
1998). Fakat ayni yas grubundaki ¢ocuklar ayn1 gelisimsel ozelliklerini gostermeyebilir
(Department of Education, Science and Training in Canberra, 2005) hatta kronolojik
yas ol¢iit alinarak okula baglayan ¢ocuklar okuldaki kosullari ya da gereklilikleri ayni

sekilde yerine getiremeyebilir (Lewit ve Baker, 1995).
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Kronolojik yas ve gelisimsel yas bircok konuda tartigtlmigtir. Bunlardan birisi de okula
hazir bulunugluktur. Aragtirmalarda okula hazir bulunuslugun 6nemi ve unsurlar
hakkinda genel bir fikir olusturulsa da okula hazir bulunuglugun tanimi tam olarak
ortaya konamamistir. Okula hazir bulunugluk ilk olarak 1991 yilinda Amerika’da Milli
Egitim Hedefleri Panelinde dikkat ¢ekmistir. Bu panelde okula hazir bulunusluk,
“ogrenmeye hazir bulunugluk” olarak tanimlanmis ve 5 alana bélinmistiir: dilin
kullanimi; genel bilgi, bilis, kavrayis; fiziksel saglik; sosyal ve duygusal gelisim;
ogrenmeye yaklagim. Kagan (1992) “6grenmeye hazir bulunugluk” ile “okula hazir
bulunugluk” arasindaki farki vurgulamisur. Diger bir bakis acist ile okula hazir
bulunusluk ¢ocuklarin okuldaki kosullari ve gereklilikleri yerine getirmeleri i¢in bilgi
unsurlarinin yani sira biligsel, dil, motor ve sosyoduygusal alanlarda gercken asgari

gelisimsel seviyedir (Carlton ve dig., 1999; Scarpati ve dig., 1999).

Gredler (1980) okula hazir bulunuslukta sadece kronolojik yasin dl¢iit olamayacagini,
sosyockonomik durumun; ebeveynlerin  ve Ogretmenlerin  okul basarisi  igin
beklentilerinin ¢ocuklarin okula hazirbulunuslari tizerine kronolojik yastan daha etkili
oldugunu savunmustur. McBryde ve dig. (2004) ise gorevi siirdiirme, uygun davraniglar,
cinsiyet ve kronolojik yasin ebeveyn ve oOgretmenlerin ¢ocuklarin okula hazir

bulunusgluklart hakkindaki fikirlerini etkiledigini savunmuslardir.

Kronolojik yas-gelisimsel yas etkisinin yani sira cinsiyetin okula hazir bulunusluk
tizerindeki etkisi de tarugilmaya devam etmektedir. Bazi aragtirmacilar cinsiyetin,
cocuklarin okula hazir bulunugluklarinin {izerinde onemli bir etkisinin oldugunu
savunurken (McBryde ve dig., 2004; Angenent ve dig., 1989)bazi arastirmacilar
cinsiyetin, ¢ocuklarin okula hazir bulunugluklarinin tzerinde 6nemli bir etkisinin
olmadigini savunmuglardir (Gullo ve dig., 1992; Yesil-Dagli, 2012; Erkan, 2011; Polat-
Unutkan, 2007).

Okula hazir bulunusluk c¢ocuklarin sonraki basarilarini etkilediginden erken sosyal

beceriler ve 6n yazma becerileri, 6n okuma becerileri, erken matematik becerileri gibi
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erken akademik beceriler okula hazir bulunusluk icin olduk¢a 6nemlidir (Dundan ve
dig., 2006). Nitekim 6n okuma ve ©on yazma becerilerini iceren kiiiik yastaki
cocuklardaki edebiyat gelisimine, ¢ocuklarin okuma ve yazma igeren ilkokul programina
hazir olabilmesi i¢in okul 6ncesi 6gretmenleri tarafindan olduk¢a 6nem verilmektedir
(Elliott ve dig., 2008).

Cocuklarin kalem tutma ve kalemi kontrol edebilme becerileri, sayfalar1 yirtmadan veya
kirigtirmadan cevirebilmesi ¢ocuklarin okula hazir bulunusluk durumlarinda beklenilen
on yazma becerilerinin kazanmasi, uygun motor gelisimleri ve fiziksel koordinasyonlar:
ile saglanmaktadir. Eger bir 6grenci yasindan beklenen motor gelisimini gosteremiyorsa
kendini yetersiz hissedecek ve okul etkinliklerine katlmak istemeyecektir (Doherty,

1997).

Yazma becerisi ilk olarak belirli kurallar gercevesinde birbirine bagl ¢izgiler olarak
tanimlanmistir (Eden, 1962). Daha sonra bu tanim motor hafizanin komutlar1 ve
gozlerin takibini igeren el hareketleri/becerileri olarak degistirilmistir (Landy ve dig.,
1999). Giintimiizde ise yazma becerisi dil, biligsel, algt ve motor yeterligin koordinasyon
ve biitlinlesmesine bagli olaran karmagik bir becereri olarak tanimlanmistr (National

Handwriting Association in UK, 2013).

[lkdgretimde yazma becerisi ogretiminde anlagilir yazma becerisi 6n sirada yer
almaktadir. Bu duruma siranin yiiksekligi, yazi tahtasina olan uzaklik, oturma
pozisyonu, 15tk gibi digsal faktorler etki ederken, bu durum igin asil onemli olan
cocuklarin yazma becerisi i¢in hazir bulunusluk durumudur. Ciinkii yazma becerisi;
kinestezi, ince motor gelisimi ve kontrolii, gorsel algi, gorsel motor entegrasyonu,
duyusal uyaranlar ve siirekli dikkatten olusan karmagik bir yapidir (Maeland, 1992;
Amundson, 1992; Cornhill ve dig., 1996) ve yazma kazanimini 8grenirken ¢ocuklardan

bu becerilerin kazanilmasi ve bu becerilerin beraber kullanilmasi beklenmektedir.

Kinestezi: 1lk fakat gizli gelisen; bes duyu organinin yani sira noronlari, kaslari,

eklemleri, tendonlar1 ve bag dokuyu igeren bir duyu sistemidir. Bu sistem “konum ve
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hareket” algisini saglamaktadir. Kinestezideki bir problem istemli hareketlerde eksiklige
neden olacagindan icalgi (proprioseptif) i¢in olduk¢a 6nemlidir (Rothwell ve dig., 1982;
Zion, 1996). Kinestezi, bir nesnenin agirligini fark etme, hareketleri kontrol etme, gorsel
ve isitsel uyaranlar olmadan viicut bélimlerini ayirt etme gibi becerileri saglar.
Parmaklardaki kinestezi algisi yazma becerisi i¢in olduk¢a nemli bir unsurdur (Keogh
ve dig., 1985). Ornegin, kinestezi kalem tutma seklini etkiledigi icin yazma becerisi
agisindan oldukea 6nemlidir (Feder ve dig., 2007). Copley ve Ziviani (1990), Brink ve
dig. (2011), Levine (1987), Feder ve dig. (2005) ve Schneck (1991) kinestezi ve yazma
becerisi arasinda olumlu bir iligki bularak, kinestezinin yazma becerisi 6grenimi ve

kalitesi icin dnemini belirtmislerdir.

Gorsel Algr: Gorsel uyaranlarin beyinde yorumlanmasidir (Kurtz, 2006). Gérsel alg,
motor hareketlerde daha iyi bir koordinasyon saglamaktadir (Strauss ve dig., 1955;
Tseng ve dig., 1993). Ayrica gorsel algl, okuma-yazma 6greniminde ¢ocuklarin benzer
harfleri (d-b) ya da kelimeleri (saw-was) ayirt etmesini saglamaktadir (Amundson ve dig.,
1996). Buna ragmen gorsel algt ve okuma becerisi ile ilgili daha ¢ok ¢aligma mevcut iken

gorsel algt ve yazma becerisi ile ilgili caligmalar sinirlidir (Tseng ve dig., 1993).

Ince Motor Gelisimi ve Kontrolii: Kisilerin bileklerini, ellerini, ve parmaklarini
kullandigi ince ve hassas hareketlerin yapilmasi ve kontroliidiir (Essa, 2011).
Cephalocaudal ve proximodistal gelisim basamaklari goz 6niine alindiginda once kaba
motor gelisiminin sonra ince motor gelisiminin bagladig gortilmektedir (Allahue ve dig.,
1996). Yazma becerisindeki ince motor beceriler, harflerin formunun ve biytikligiiniin
saglanmasina ve yazma sirasinda akict hareketlere yardimer olmakeadir (Van Galen ve
dig., 1993). Ince motor becerilerinin gelismesi ile ¢ocuklar genellikle 4-6 yas civarinda
istenilen kalem tutma pozisyonunu gosterebilmektedirler (Dennis ve dig., 1999).
Caligmalarin ¢ogu yazma becerisindeki problemlerin gogunun ince motor gelisimden
kaynaklandigini ve bu problemlerin ileride akademic basariyr olumsuz etkileyecegini
gostermektedir (Levine ve dig., 1981; Hamstra-Bletz ve dig., 1993; Smits-Engelsman ve
dig., 2001; Volman ve dig., 2006; Ericsson, 2008; John, 2013).
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Gorsel Motor Entegrasyonu: gorsel algt ile motor becerilerin koordinasyonudur.
Nitekim Tseng ve Cermak (1993) gorsel motor entegrasyonunu “harflerin ve/veya
sekillerin =~ goriintimleri ile uygun motor tepkilerinin entegrasyonu”  seklinde
tanimlamustir. Cocuklarda gorsel motor entegrasyonunun gelismesi ile cocuklarin bityiik
bir kisminin anasinifinin son donemlerinde yazmay1 6grenmeleri igin hazir bulunduklar:
iddia edilmektedir (Weil ve dig., 1994). Gorsel motor entegrasyonundaki problemlerin,
koordinasyon problemlerine, ince manipulatif yetersizliklere, kaslarin kontroliinde ve
duyusal alanlarda sorunlara neden olmaktadir. Bu durum da yazma becerisinde kotii

performansa sebep olmaktadir (van Hoorn ve dig., 2010).

Duyusal Uyaranlar: Sozel, isitsel, gorsel ve fiziksel olan duyusal uyaranlar bir¢ok motor
hareket i¢in oncelikli diizenleyici olmaktadir (Bergeijk ve dig., 1959). Okuma becerisi
icin onemli olan sozel uyaranlar, yazma becerisi i¢in yeterli olmayabilir. Motor

becerilerin 6grenilmesi ya da transferi igin szel uyaran yerine fiziksel ya da gérsel yardim

daha etkili olabilmektedir (Sadoski ve dig.; 2004; Eid ve dig., 2007).

Stirekli Dikkat: Yazma becerisi ogrenilirken, c¢ocuklar ilk asamada Schneider and
Shiffrin’in kontrollii islem siirecinde bulunmaktadir. Bu siireg, dikkati gerektirirken;
motor hareketler yavas yavag olusmaktadir. Siirekli dikkatin 6nemi, dikkat eksikligi ve
hiperaktivite bozuklugu olan gocuklarin yazma performanslari ile ayni yasta normal
gelisim seyreden ¢ocuklarin yazma performanslar: karsilastirildiginda anlagilmakeadir.

Weil ve Amundson gérsel motor entegrasyonunu yazma becerisinin gelisimi i¢in en
onemli bolimii oldugunu savunurken, Benbow ve dig. (1992) gorsel-motor
becerilerinin ve ince motor koordinasyonun onemini savunmugstur (Daly, Kelly ve

Krauss’tan alinmistir, 2003).

Bu ¢alismada da egitim sistemindeki degisiklik ve yazma becerisinin boyutlar1 géz oniine

alinarak ilkokul birinci sinifa baglayan ¢ocuklarda yazma becerisine hazir bulunugluk
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olctisti olarak yasin ve cinsiyetin motor yeterlik ve gorsel motor entegrasyonunu etkileyip

etkilemedigi incelenmistir.

YONTEM

Caligmaya Ankara Cankaya’da bulunan 3 devlet okulundaki 7 siniftan toplam 87 ilkokul
birinci sinif dgrencileri katulmigtir. Sosyoekonomik durumun ¢ocuklarin okula hazir
bulunugluklarinin tizerindeki etkisini diigiirmek icin ayni ¢evreden belirli okullar

secilmistir.

Calismada, kaulimailar yas ve cinsiyetleri géz oniine alinarak 4 gruba ayrilmislardir: a)
61-72 aylik kiz dgrenciler (n=25), b) 73-84 aylik kiz 6grenciler (n=18), ¢) 61-72 aylik
erkek dgrenciler (n=23) ve d) 73-84 aylik erkek 6grenciler (n=21).

Cocuklarin motor yeterlik ve gorsel motor entagrasyon becerilerini 6l¢mek icin iki tane
performans testi kullanilmigtir: Bruininks-Oseretsky Motor Yeterlik Testi ve Beery-

Buktenica Gérsel Motor Entegrasyon Testi.

Buininks-Oseretsky Motor Yeterlik Testi (BOTMP), 1978’te Bruininks-Oseretsky
tarafindan tasarlanmis ve son versiyonu 2005’te yayimlanmistr. Olgiim  araci,
Miilazimoglu-Balli (20006) tarafindan doktora tezi icin Tiirk¢e’ye ¢evrilmis ve Ttirkiye’de
uygulanmistir. Gegerlilik degeri .67-.79 arasinda degisen ve test-retest degeri .72-.84
olan testin Tiirk ¢ocuklar: igin gegerli ve giivenilir oldugunu saptamistir. Testin uzun
formu 46 maddeden olusmaktadir ve formun uygulanabilmesi icin 45-60 dakika siire
gerekmektedir. Testin kisa formu ise 14 maddeden olugsmustur ve formun uygulanmasi

icin 15-20 dakika siire gerekmektedir. Kisitli zaman, 6grenci sayisi, sinif ortaminda

olctim yapilmasi nedenleri ile bu ¢alismada BOTMP’nin kisa formu kullanigmugtir.

Beery-Buktenica Gorsel Motor Entegrasyon Testi (VMI) literatiire bakildiginda
arastirmalarda en yaygin kullanilan gérsel motor entegrasyonu 8lgme aracidir. Test,

Demirci (2010) doktora tezi kapsaminda Tiirk¢e’ye uyarlanmistir. Ayrica Ercan ve Aral
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(2011) tarafindan Tirk ¢ocuklarina uyarlanma calismasi yapilmisur. Her iki ¢alismada
bu testin Tiirk ¢ocuklar igin gegerli ve giivenilir bir 6l¢gme araci oldugunu belirtmistir.
Testin tam formu 30 maddeden olusmaktadir ve uygulama stiresi 10-15 dakikadir. Bu
calismada Demirci’nin paylasgimi ve onayiyla, doktora tezi i¢in uyarladigi test

uygulanmistur.

Calisma 2013-2014 egitim ogretim yilinin baginda 8gretmenler yazma 6gretimine
baslamadan uygulanmistir. Once 2 giin igerisinde ailelerden onay formlari alinmis, sonra
3 hafta siiren testler uygulanmistir. Ogrenciler testlere okullarda bulunan bos bir sinif ya
da testlere uygun bir odada bireysel olarak katulmiglardir. Cocuklarin en iyi
performanslarini gosterebilmeleri icin uygun sira/sandalye yiiksekligi, uygun isik, uygun

arag ve geregler gibi dis etkenler saglanmistur.

Ilk olarak ¢ocuklar testler hakkinda, alismaya neden katldiklari ve katilimlarinin nigin
onemli oldugu hakkinda bilgilendirilmis ve g¢ocuklara istedikleri zaman testi
birakabilecekleri  belirtilmistir. Sonrasinda motor yeterlik testi ve gorsel motor
entegraston testi sira ile uygulanmusur. Her c¢ocuk i¢in motor yeterlik testinin
uygulanmast ortalama 30 dakika ve gérsel motor entegrasyon testinin uygulanmasi
ortalama 20 dakika olmak iizere toplamda ortalama 50 dakikada bir katlimcidan veri

toplanmustir.

Veriler toplandiktan sonra ilk olarak eksik veri kontrolii yapilmis ve Q-Q grafigi ile 3 u¢
deger saptanarak veri dizisinden ¢ikarilmistir. Verilerin normallik ve homojenlik testleri
yapildiktan sonra verilerin analizinde tanimlayici istatistikler ve iki faktorlit varyans
analizi (Two-way ANOVA) kullanilmistir. Analiz uygulamalarinda alfa degeri .05 olarak

saptanm1§t1r.
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BULGULAR

Motor Yeterlik Bulgulari

Birinci arastirma sorusunu (yas ve cinsiyetin Bruininks-Oseretsky Motor Yeterlik Testi
ile olgiilen motor yeterlik Gzerindeki etkisi nedir) cevaplayabilmek icin ¢ocuklarin
Bruininks-Oseretsky Motor Yeterlik Testi’ndeki standart puanlari ile iki fakeorlii varyans
analizi uygulanmisur. Analizde hem yasin (F(1, 83) = .25, p > .05, n? = .003) hem de
cinsiyetin (F(1, 83) = .12, p > .05, ? = .001) motor yeterlik tizerinde anlamli bir
etkisinin oldugu bulunamamistir. Ayrica bagimsiz faktorlerin  (yas ve cinsiyet)
birbirlerini anlamli derece etkilemedigi bulunmustur (F(1, 83) = .53, p > .05, n? =
.006).

Gorsel Motor Entegrasyon Bulgular:

Ikinci arastirma sorusunu (yas ve Beery-Buktenica Gorsel Motor Entegrasyon Testi ile
olciilen gorsel motor entegrasyon becerileri tizerindeki etkisi nedir) cevaplayabilmek i¢in
cocuklarin Beery-Buktenica Gorsel Motor Entegrasyon Testinden aldiklari standart
puanlart ile iki fakedrlii varyans analizi uygulanmigtir. Analizin sonucunda yas
gruplarinin VMI testi standart puanlari arasinda anlamli bir fark bulunmugtur (F(1, 83)
= 5.48, p < .05, n? = .06). Gorsel motor entegrasyon becerileri agisindan biiyiik yas
grubundaki ¢ocuklar (M = 100.09, SD = 6.04) kiigiik yas grubundaki ¢ocuklara (M =
95.02, SD = 6.72) oranla daha iyi performans gostermislerdir.

Diger taraftan bagimsiz faktorlerin (yas ve cinsiyet) birbirlerini anlamli derece
etkilemedigi (F (1, 83) = 3.26, p > .05, 17? = .04) ve cinsiyetin gorsel motor entegrasyon
becerisi tizerinde anlamli bir etkisinin olmadig: saptanmisur (F(1, 83) = .64, p> .05, n?

=.01).
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TARTISMA VE SONUGC

Bu ¢alismada ilkokul birinci simif &grencilerinin yazma becerisine hazir bulunusluk
durumlarini kargilagtirmak icin yasin ve cinsiyetin motor yeterlik ve gorsel motor
entegrasyon becerileri iizerindeki etkisi incelenmistir. Ilk aragtirma sorusu bulgulari
biiytik yas grubundaki ¢ocuklarin motor yeterlikleri ile kiigiik yas grubundaki ¢ocuklarin
motor yeterlikleri arasinda bir performans farki olmadigini ortaya koymustur. Ayrica kiz
ogrenciler ile erkek dgrenciler arasinda da motor yeterlik agisindan bir fark olmadig:
bulunmustur. Kakebeeke ve dig. (2012) ¢alismalarinda 5_puanli 6lgek kullanarak ham
puanlar ile yasin 3 ve 5 yas arasindaki ¢ocuklarin kaba motor performanslarini
etkiledigini idafe etmislerdir. Spessato ve dig. (2012) Kaba Motor Gelisim Testi’nin ham
puanlarint kullanarak motor performansin 3 yasindan 10 yagina kadar gelistigini
gostermislerdir. Buna ek olarak Saraiva ve dig. (2013) Peabody Gelisimsel Motor
Olgegi-2’yi kullanarak 3-5 yasindaki gocuklarin motor performansinin ve motor
performansini etkileyen faktdrlerin yas ile degistigini ortaya koymuslardir. Larson ve dig.
(2007) ise yas ve cinsiyetin 7-14 yas arasindaki ¢cocuklarin motor performansi iizerindeki
etkilerini nérolojik agidan incelemis ve en kiigiik yas grubunda (7 yas) biitiin gorevlerde
yasa baglt bir farklilik bulamamiglardir. Bruininks (1978) de motor becerilerin yas ile
gelistigini, yas ile Bruininks-Oseretsky Motor Yeterlik Testi'ndeki ham puanlarin
olduk¢a yakin iliskisi oldugunu belirtmislerdir. Buna bagli olarak ANOVA
hesaplamalarina ek olarak ¢ocuklarin Bruininks-Oseretsky Motor Yeterlik Testi’ndeki
ham puanlar ile yaglari arasindaki iliskiye bakilmis ve ikisi arasinda olumlu bir iligki
saptanmistir (Appendix D). Diger taraftan gocuklarin puanlarinin standartlastirilmas ile
yasa bagli olarak gelisen motor performansin her ¢ocuk icin standard olmadigt
goriilmistiir ve kiigiik yas grubunun yaslarina bagli olarak beklenen performansi biiytik

yas grubuna gore daha ¢ok gdstermektedirler.

Caligmanin bu sonuglar1 goz ontine alindiginda ham puanlar ile ulagilan bulgular

Kakebeeke ve dig. (2012), Spessato ve dig. (2012) ve Bruininks'nin (1978) calismalarin:
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desteklerken, standard puanlar ile ulagilan bulgular Saravia ve dig.’nin (2013)

caligmalarint desteklememektedir.

Malina ve dig. (2004) erken ¢ocukluk donemindeki yasa bagli motor performanstaki
degisimin/gelisimin, orta ¢ocukluk dénemi ile ergenlik donemindeki kadar ¢ok olmadig:
belirterek bu degisimler i¢in biyolojik, genetic, hormonal faktorler gibi kisisel faktorler
ve gevresel faktorler, okul oncesi egitimi, kiiltiir gibi dis fakeorlerin de goz 6niine
alinmast gerektigini vurgulamiglardir. Bu ¢alismada da yas ve motor yeterlik ile ilgili

bulgular: belirtilen kisisel ve dis faktorler etkilemis olabilir.

Calismanin ikinci bagimsiz degiskeni olan cinsiyet goz oniine alindiginda, cinsiyetin
motor yeterlik Gizerindeki etkisi hild kesinlesmemistir. Bazi ¢alismalar cinsiyetin motor
yeterlik {izerinde etkisi oldugunu savunurken (Berk, 1996; Ammons ve dig., 1955;
Piper, 2012), diger calismalar cinsiyetin motor yeterlik tizerinde bir etkisi olmadigini
savunmuglardir (Spessato ve dig., 2012; Kakebecke ve dig., 2012; Bonvin ve dig., 2012);
Giagazoglou ve dig., 2011). Bu calismada da kiz 8grenciler ve erkek dgrenciler motor
yeterlik testinde benzer performans gostermiglerdir ve bu ¢aligmadaki bulgular cinsiyetin
motor yeterlik tizerinde bir etkisinin olmadigini savunan ¢aligmalar desteklemektedir.

Calismadaki ikinci aragtirma sorusu bulgulari ise biiyiik yas grubundaki ¢ocuklarin
kiigiik yas grubundaki ¢ocuklara gore gorsel motor entegrasyon becerileri agisindan daha
iyi performans sergiledigini gdstermistir. Diger ydnden, ¢alismada gorsel motor
entegrasyon becerilerinde kiz ogrenciler ile erkek ogrenciler benzer performans

sergilemislerdir.

Beery ve dig. (2010) Beery-Buktenica Gorsel Motor Entegrasyon Testi'nde bulunan
geometrik sekillerin kopyalanisinin yasin arugt ile birlikte gelistigini belirterek yas ve
gorsel motor entegrasyon becerileri puanlari agisindan olumlu bir iliskinin oldugunu
gostermiglerdir. Decker ve dig. (2010) 4-7 yas arasindaki ¢ocuklarda yasa bagli olan
olgunlasma gorsel ve algt motor entegrasyonu becerilerini etkiledigi savunarak yasin

“kopyalama” ve “hatirlama” siireglerini de etkiledigini vurgulamislardir. Ayrica Cui ve
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dig. (2012) 3-12 yas arasindaki Cinli gocuklarin Beery-Buktenica Gorsel Motor
Entegrasyon Testi’'nde Amerikali ¢ocuklara gére daha iyi puanlar aldigini bularak bunun
nedeninin kiltiir farkinin ve ¢ocuklarin aldiklari egitimin (education background)
olabilecegini belirtmislerdir.

Diger bagimsiz degisken olan cinsiyetin etkisi ise motor yeterlikte oldugu gibi gorsel
motor entegrasyon becerileri icinde hald tartisilmaktadir. Lachance ve dig. (2006)
cinsiyetin her sinif kademesinde gorsel motor entegrasyonu becerileri agisindan kiz
ogrenciler lehinde daha ¢ok etkiledigini bulmuglardir. Cui ve dig. (2012) de erken
yaslarda kiz dgrencilerin gorsel motor entegrasyon becerilerinde erkek 6grencilere gore
daha iyi performans gosterdiklerini belirtmiglerdir. Diger yonden Soderman ve dig.
(1999) 6n okuma becerileri i¢cin gorsel motor entegrasyon becerilerini incelemis ve

cinsiyet gruplari arasinda bir fark bulamamugtir.

Bu c¢aligmanin gdrsel motor entegrasyon bulgulari da Soderman ve dig. (1999) ve
Decker’in (2011) ¢aligmalarinin bulgularint desteklerken Lachance ve dig. (2006) ve Cui
ve dig.’nin (2012) yapug: ¢aligmalarinin bulgularini desteklememistir.

Gorsel motor entegrasyon becerileri, yazma kazaniminin 6n asamalarindan biri olan harf
bilgisini 6grenme i¢in olduk¢a onemlidir (Sovik, 1975, Weil ve dig. alinmistir, 1994;
Daly ve dig., 2003).

Sovik (1975, Weil ve dig. alinmistir, 1994) 7, 9, 11 yagindaki dgrencilerin gdrsel motor
entegrasyon becerileri ve yazma becerileri arasinda olumlu bir iliskinin oldugunu ortaya
koymustur. Phelps ve dig. (1987) gorsel motor entegrasyonun yazma becerisini ilkokul
tigtincti sinifa kadar etkiledigini belirtse de her iki ¢aligma ilkokul birinci sinifta gorsel
motor entegrasyon becerilerinin  yazma becerileri agisindan  6nemli  oldugunu
vurgulamiglardir. Bu degerlendirmelere bagli olarak bu ¢aligmada farkli yas gruplarindaki
cocuklar motor yeterlik agisindan benzer performans sergilese de biiyiik yas grubundaki
cocuklarin gorsel motor entegrasyon becerilerinde kiigiik yas grubuna gore daha iyi
performans sergilemeleri, biiyiik yas grubundaki ¢ocuklara yazma 6greniminde avantaj

kazandirmustir.
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Ayrica Beery (1997) ince motor becerilerinin ve gérsel algt becerilerinin, yazma becerisi
gibi gorsel motor entegrasyon becerileri isteyen etkinliklerin yapilmasini sagladigini
belirtmistir. Tseng ve dig. (1993) gorsel alg ile yazma becerisini inceleyen ¢ok az sayida
calisma oldugunu belirtitken Feder ve dig. (2007) yazma becerisi ile gorsel alginin
arasindaki iligkinin hala belirsiz oldugunu belirtmiglerdir. Bu ¢aligmada dgrenciler motor
yeterlik agisindan benzer performans sergilerken gorsel motor entegrasyon becerilerinde
biiyiik yas grubu daha iyi performans gdstermislerdir. Bu durumda gorsel alginin, gorsel
motor entegrasyon becerilerini etkileyerek yazma becerisini dolayli olarak etkiledigi

diistintilebilir.

Calismanin ikinci faktorii olan cinsiyetin okula hazir bulunugluga etkisi, onceki
konularda oldugu gibi, tartisilmaktadir. McBryde ve dig. (2004) 6grencilerinin okula
hazir bulunugluk durumlari hakkinda cinsiyet faktorii 6gretmenlerin gériislerini kiz
ogrenciler lehine etkiledigini savunmuglardir. Diger taraftan Al-Hassan ve dig. (2009) ise
Urdiin’de erkek gocuklarin kiz ¢ocuklara gore okula hazir bulunusluk diizeylerinin daha
yiiksek oldugunu belirtmislerdir. Bu ¢alismalarin tersine cinsiyetin, ¢ocuklarin okula
hazir bulunugluk durumlarin: etkilemedigini savunan caligmalar da mevcuttur (Gullo ve

dig., 1992; Erkan, 2011; Yesil-Dagli, 2012).

Cinsiyet fakedriiniin yazma becerileri tizerindeki etkisi de aragtirilmaya devam
etmektedir. Graham ve dig. (1998) birinci siniftan dokuzuncu sinifa kadar kiz
ogrencilerin yazma hizlarinin erkek dgrenciler ile kiyaslandiginda daha yiiksek oldugunu
bulmuglardir. Graham ve dig. (2007) ise birinci siniftan {igiincii sinifa kadar yazma

bagarist agisindan cinsiyet farkinin olmadiginit savunmuglardir.

Bu calismada cinsiyetin hem motor yeterligi hem de gorsel motor entegrasyon

becerilerini etkilemedigi bulundugundan yazma becerisine hazir bulunusluk ve yazma

bagarisinda cinsiyet farkinin bulunmadigr séylenebilir. Buna bagli olarak bu ¢alisma

okula hazir bulunuslukta ve yazma becerilerinde cinsiyet etkisi bulan McBryde ve dig.

(2004), Angenent ve dig. (1989), Al-Hassan ve dig. (2009) ve Graham ve dig.’nin
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(1998) caligmalar1 desteklemezken cinsiyet etkisi bulamayan Gullo ve dig. (1992), Erkan
(2011) and Yesil-Dagli (2012) ve Graham ve dig.’nin (2007) ¢aligmalarinin bulgular: ile

uyumlu olmustur.

111



APPENDIX F

TEZ FOTOKOPI iZIN FORMU

ENSTITU

Fen Bilimleri Enstitiisii

Sosyal Bilimler Enstitiisii -

Uygulamali Matematik Enstitiisii

Enformatik Enstitiisii

Deniz Bilimleri Enstitiisii

YAZARIN

Soyadi : HARMANCI BASKUT
Adr  : Yasemin
Boliimii : Beden Egitimi ve Spor — Physical Education and Sports

TEZIN ADI (Ingilizce): Effect of Age and Gender on Motor Proficiency and

Visual Motor Integration as A Measure of Handwriting Readiness

TEZIN TURU : Yiiksek Lisans - Doktora

1. Tezimin tamami diinya ¢apinda erisime acilsin ve kaynak gdsterilmek sartiyla

tezimin bir kismi veya tamaminin fotokopisi alinsin.

2. Tezimin tamami yalnizca Orta Dogu Teknik Universitesi kullancilarinin
erisimine acilsin. (Bu segenckle tezinizin fotokopisi ya da elektronik kopyast

Kiitiiphane araciligi ile ODTU disina dagitilmayacakir.)

3. Tezim bir (1) yil siireyle erisime kapali olsun. (Bu segenekle tezinizin fotokopisi

ya da elektronik kopyasi Kiitiiphane araciligr ile ODTU disina

dagiulmayacakur.)

Yazarin imzasi Tarih
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