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ABSTRACT

This study aims to examine the legibility levels of second-grade primary school students’ manuscript handwriting and
to investigate whether these levels differ significantly in terms of internal factors (gender and hand preference) and
external factors (school location and ergonomic factors such as pencil grip distance from the tip, paper orientation,
and body posture. Using a descriptive survey design, the research was conducted with 227 students. The data were
analyzed using descriptive statistics, independent-samples t-tests, and one-way analysis of variance (ANOVA). The
findings indicated that most students demonstrated moderate legibility in their handwriting. Students performed at
a moderate level in slant, spacing, size, and letter formation, and at an adequate level in baseline alignment. The
proportion of students performing at an adequate level was highest in the slant dimension and lowest in the letter
formation dimension. Furthermore, total handwriting legibility scores and sub-dimension scores differed significantly
by gender, school location, pencil grip distance from the tip, and paper orientation. In contrast, no significant
differences were found for hand preference or body posture. These findings suggest that handwriting legibility is a
multifaceted construct influenced by both internal and external factors.

Keywords: Manuscript handwriting, Handwriting legibility, Primary school students, Second-grade students, Internal
factors, External factor
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Bu galismanin amaci, ilkokul ikinci sinif 6grencilerinin dik temel yazilarinin okunaklilik dizeylerini incelemek ve bu
duzeylerin igsel faktorler (cinsiyet ve el tercihi) ile digsal faktorler (okulun bulundugu yerlesim yeri ve kalemi tutma
noktasi, kagit tutma agisi ve vicut durusu gibi ergonomik faktorler) agisindan anlamli bigimde farkhlasip
farkhlagmadigini arastirmaktir. Arastirma, betimsel tarama deseni kullanilarak 227 6grenci ile yUruttlmustar. Veriler
betimsel istatistikler, bagimsiz 6rneklem t-testi ve tek yonlu varyans analizi (ANOVA) kullanilarak analiz edilmistir.
Bulgular, dgrencilerin biiyiik cogunlugunun orta diizeyde yazi okunakliligina sahip oldugunu géstermistir. Ogrencilerin
egim, bosluk, ebat ve harf bigimi boyutlarinda orta dlizeyde; gizgi takibi boyutunda ise yeterli diizeyde performans
gosterdikleri belirlenmistir. Yeterli dizeyde performans gosteren 6grencilerin oraninin en yiiksek oldugu boyut egim,
en disuk oldugu boyut ise harf bigcimi olmustur. Ayrica toplam yazi okunakhligi puanlari ve alt boyut puanlarinin
cinsiyet, okulun bulundugu yerlesim yeri, kalemi tutma noktasi uzaklig ve kagit tutma agisi degiskenlerine gore
anlaml bicimde farklilastigl; buna karsilik el tercihi ve viicut durusu degiskenlerine gore anlamli bir farklilik
gostermedigi belirlenmistir. Bu bulgular, yazi okunakliliginin hem igsel hem de digsal faktorlerden etkilenen gok
boyutlu bir yapi oldugunu géstermektedir.
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faktérler
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1. Introduction

Handwriting is a fundamental skill for school-age
children and has a complex structure that simultaneously
engages attention, motor skills, cognitive, and sensory
processes. Research indicates that handwriting increases
children's brain activation and positively affects their
performance in academic areas, contributes to the
development of their self-esteem (Feder & Majnemer,
2007), and facilitates the learning of letter symbols (James
& Engelhardt, 2012; Longcamp et al., 2008; Longcamp et
al., 2005) and supports the development of written
expression skills (Berninger et al., 1997; Graham et al.,
2000; Jones & Christensen, 1999; Limpo & Graham, 2020).
This situation reveals that handwriting remains an integral
part of educational programs, even in high-tech societies,
and is a fundamental skill for beginning writers (Doug,
2019). Therefore, it is crucial to establish a solid
foundation for this skill at an early age.

The two fundamental components of handwriting
performance are fluency and legibility (Downing &
Caravolas, 2023; Feder & Majnemer, 2007; Graham et al.,
1998). Legibility refers to the correct formation of letters
or characters (Feng et al., 2019). It is considered one of the
most decisive criteria for overall writing quality (Tok &
Erdogan, 2017). The spacing between words and letters,
alignment, font size, slant, and font style are among the
handwriting elements that contribute most to legibility
(Graham & Weintraub, 1996).

When reviewing the relevant literature in Turkey, it is
evident that numerous studies have examined readability
to assess writing quality. While readability is evaluated at
a general level in some studies (Aydin & Cavkaytar, 2018;
Duran & Akyol, 2010; Kusdemir et al., 2018; Memis, 2018;
Nurlu & Sarica, 2015; Ogiit, 2018; Ozer & Bagci, 2018; Tok
& Erdogan, 2017), while some studies examined legibility
in terms of elements such as spacing, size, letter
formation, slant, and line spacing (Erdogan, 2012; Gok &
Bas, 2020; Polat & Kesik, 2023; Ulu, 2019). A significant
portion of the research conducted with students in
different grade levels of primary school has examined
both cursive handwriting (Erdogan, 2012; Kusdemir et al.,
2018a; Ogiit, 2018; Tok & Erdogan, 2017; Yildiz & Ates,
2010) and manuscript writing (Aktas, 2023; GOk & Bas,
2020; Polat & Kesik, 2023; Ulu, 2019). In the study by
Kusdemir et al. (2018b), the opinions of classroom
teachers and parents regarding the legibility of primary
school students' handwriting were examined. According
to the results, half of the classroom teachers found their
students' handwriting legible; 38% stated that students
needed to improve their handwriting, while 12% stated
that the handwriting was illegible.

Illegible handwriting is considered an important
indicator of writing difficulties. lllegible handwriting
makes it difficult for students to express their thoughts
clearly and coherently in writing; it turns the writing
process into a stressful experience, reducing writing
motivation and negatively affecting higher-level writing
skills such as text production (Feder & Majnemer, 2007;

Graham et al., 2000; Limpo & Graham, 2020). Therefore,
identifying the factors that affect handwriting legibility is
important for understanding the difficulties encountered
in writing instruction.

A review of the literature reveals that handwriting
legibility is addressed based on different factors. Saydam
and Altuh (2021) examined general writing legibility by
gender, while Polat and Kesik (2023) evaluated general
writing legibility and its sub-elements by gender and age
at school entry. Tok and Erdogan (2017) addressed
general handwriting legibility by grade level; Kusdemir et
al. (2018a) examined the sub-elements of legibility; and
Ogiit (2018) examined general handwriting legibility in the
context of grade level, gender, and socioeconomic status.
GOk and Bas (2020) examined the sub-elements of writing
legibility according to gender, socioeconomic status,
academic achievement, and notebook type variables;
Ozer and Bagci (2018) and Aktas (2023) evaluated general
writing legibility in the context of grade level, gender,
hand preference, and ergonomic factors in their studies.
Regarding the factors affecting handwriting performance,
Feder and Majnemer (2007) state that these factors may
stem from both internal factors related to the child's
individual performance characteristics and external
factors related to environmental and biomechanical
characteristics. Elements such as fine motor muscle
control, visual-motor integration, hand preference, visual
perception, and emotional awareness are considered
internal factors. At the same time, the environment,
writing conditions, the use of tools and equipment, and
ergonomic arrangements are external factors. In this
regard, it can be said that handwriting legibility is
influenced by both internal factors based on individual
characteristics and external factors related to
environmental and ergonomic conditions. Studies in the
field of handwriting have shown that gender and hand
preference are prominent variables among individual
characteristics. Factors based on the student's individual
characteristics, such as gender and hand preference, are
considered internal factors. Recent studies have shown
that individual differences in handwriting performance
have become more pronounced, particularly along gender
lines (Vlachos & Bonoti, 2006, cited in Chartrel & Vinter,
2008). The relationship between gender and handwriting
legibility has been studied for a long time, and many
previous studies have reported that girls' legibility is
higher than boys' (Graham & Weintraub, 1996). In a study
conducted by Graham et al. (1998) with 900 students in
grades 1-9, it was found that girls wrote both faster and
more legibly than boys. Many studies in the literature
support these findings (Aktas, 2023; Gok & Bas, 2020;
Memis, 2018; Ogit, 2018; Ozer & Bagci, 2018; Polat &
Kesik, 2023; Saydam & Altuh, 2021). However, some
studies have reached different conclusions. For example,
Kusdemir et al. (2018a) found a gender-related difference
in legibility; however, they noted that this difference
favored boys rather than girls. Ghorbani et al. (2020)
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reported in their study examining the handwriting of
primary school students that gender did not significantly
affect legibility or writing speed (as cited in Aktas, 2023).
Although some studies have shown that gender is not a
determining factor, large-sample studies indicate that
students' gender is an important and independent
predictor of overall writing legibility (Graham et al., 2001).
Research conducted with children aged 7 and older, in
particular, has shown that boys exhibit lower writing
quality and write more slowly than girls (Feder &
Majnemer, 2007). These differences are based on girls'
fine motor skills and muscle development maturing earlier
than those of boys, and on their aesthetic sensitivity being
more developed (Erden & Akman, 1998, cited in Ogit,
2018). Indeed, the literature emphasizes that girl students
show earlier development in hand-eye coordination and
fine motor control, which positively affects writing
legibility and writing speed (Saydam & Altuh, 2021;
Vlachos & Bonoti, 2006). This situation may cause boy
students to experience greater difficulties in handwriting
production, increase their error rates, and require more
time to achieve a similar level of writing fluency to girl
students (Vlachos & Bonoti, 2006, cited in Ozer & Bagcl,
2018). Therefore, understanding the effects of gender-
based differences in writing skills on classroom writing
performance, writing legibility, and the teaching process
is an important requirement for developing effective,
targeted interventions.

Another individual characteristic that affects
handwriting  performance is hand preference.
Determining the student's hand preference during the
writing process is of great importance because sitting
posture, pencil grip, and paper or notebook positioning
vary depending on hand preference (Aksu & Can, 2018).
Handedness (right- or left-handedness) affects pen grip,
writing direction, and body posture (Yildiz et al., 2015),
which, in turn, can indirectly affect legibility. Left-handed
students may initially encounter some difficulties due to
the left-to-right direction of writing and reading (Akyol,
2013). In addition, left-handed individuals may require
more attention and motor control to adjust the position
of the paper and hand while writing, which can make it
difficult to form letters correctly. Therefore, teachers
should evaluate the student's preferred posture and
position during the writing process, taking hand
preference into account, and organize their teaching
processes accordingly (Yildiz et al., 2015). In the literature,
different findings are encountered regarding the effect of
hand preference on writing legibility. While some studies
indicate that hand preference significantly affects writing
legibility (Aktas, 2023), other studies report no significant
relationship between hand preference and legibility (Ozer
& Bagcl, 2018). In this regard, it is necessary to evaluate
whether the hand postures and motor behaviors
exhibited by both right- and left-handed students during
writing contribute to handwriting legibility.

Although handwriting difficulties are a result of
individual and internal factors, external factors such as the
educational environment and biomechanical conditions
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should not be overlooked (Feder & Majnemer, 2007).
External factors generally include environmental and
ergonomic factors. The cultural and social structure,
norms, traditions, socio-economic status, family and
school environment, and the quality and duration of the
student's education are among the fundamental
environmental factors that affect handwriting
performance. The environment in which students live
indirectly shapes their writing performance by affecting
the school atmosphere, their access to educational
materials, and their early learning experiences; the
physical environments in which children find themselves
play a critical role in the development of the motor
aspects of handwriting (Saini & Kapoor, 2018).
Handwriting is an acquired skill, and the environment
serves as the fundamental context in which this skill is
learned and developed (Kapoor & Saini, 2017). Therefore,
examining the legibility of handwriting among students
learning in different environmental conditions, such as
villages, districts, and provinces, is important for a better
understanding of the environmental and socio- cultural
factors that shape writing.

Another external factor affecting handwriting is
ergonomic factors. Ergonomic factors play a critical role in
directly affecting performance during the writing process.
Ergonomic factors are important for ensuring that
students do not experience muscle strain or cramping
while writing and for supporting the basic goal of writing:
the ability to write quickly, comfortably, and legibly
(Basaran & Akyol, 2019). The ergonomic design of writing
tools and biomechanical ergonomic factors constitute the
basic components of writing ergonomics. These
components include numerous elements such as pen grip,
paper and pen quality, suitability of desks and chairs, table
surface structure, sitting position, and paper position
(Aksu & Can, 2018; Taylor, 2006). The inadequacy of these
elements can negatively affect the fluency and legibility of
writing (Rosenblum et al., 2006; Temur et al., 2011).
Therefore, ergonomics is essential not only for physical
comfort while writing but also for the development of
legible, organized writing skills.

Therapists and researchers indicate that improper
body posture and incorrect pen usage are associated with
difficulties in writing performance among individuals
whose handwriting skills are not sufficiently developed
(Parush et al., 1998). Writing ergonomics encompasses
the psychomotor behaviors that must be taught during
the acquisition of writing skills (Basaran & Akyol, 2019). In
this context, teachers should provide writing instruction
that includes ergonomic behaviors to help students
develop legible, fluent writing habits (Graham, 1992).
Effective writing instruction involves the systematic
teaching of ergonomic elements, such as how to hold the
pen, how to position the paper on the desk, sitting
posture, foot position, and body posture (Yildiz et al.,
2015). In this process, frequently used teaching practices
include the teacher modeling the correct writing posture,
physically guiding the student when necessary, providing
corrective feedback, and reinforcing appropriate
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behaviors (Graham & Miller, 1980). These practices help
students develop a more comfortable, controlled posture
while writing, thereby improving the legibility of their
writing.

Ergonomic factors can be easily observed by teachers
in the classroom or by therapists during clinical
assessments. However, critical clues related to the writing
process, such as pencil grip, sitting position, paper
placement, and motor control during writing, are often
insufficiently considered in many assessments
(Rosenblum et al., 2006). This situation suggests gaps in
the literature regarding the effects of ergonomic factors
on writing performance. In the current literature,
ergonomic factors have been addressed descriptively in
some studies (Aksu & Can, 2018; Basaran & Akyol, 2019;
Yildiz et al., 2015), while in others, their effect on writing
speed and error types has been examined (or the effect of
the preparatory process for cursive writing on ergonomic
skills has been investigated). However, despite the
importance of ergonomic factors for handwriting
proficiency, only a limited number of studies examine the
direct relationship between these factors and writing
legibility (Aktas, 2023; Ozer & Bagci, 2018). The studies by
Ozer and Bagci (2018) and Aktas (2023) addressed the
relationship between ergonomic factors and the overall
legibility of handwriting; however, components such as
spacing, size, letter formation, slant, and baseline
alignment, which are considered sub-elements of
legibility, were not included in the scope of the evaluation.
This situation shows that there are limited studies in the
literature that examine in detail the relationship between
ergonomic elements and the sub-elements of handwriting
legibility. However, while Ozer and Bagci (2018) found a
difference in legibility based solely on paper position in
cursive writing, Aktas (2023) did not identify any
significant differences in any of the ergonomic factors
examined in manuscript writing. These differing findings
indicate that the effects of ergonomic factors on writing
legibility remain unclear and do not present a consistent
picture. Therefore, more comprehensive and detailed
studies are needed to reveal how writing ergonomics
affect students' handwriting performance and the sub-
elements of legibility.

Studies on handwriting legibility suggest that this skill
has a multidimensional structure that a single variable
cannot explain. At this point, understanding the effects of
internal and external factors on writing legibility is of great
importance for identifying strengths and weaknesses in
the implementation of writing teaching programs,
improving program quality, and planning effective
support for problems that arise during teaching. Second
grade, in particular, stands out as a critical period for these
assessments. At this grade level, students begin to
increasingly automate the writing process, moving
beyond focusing on producing letter shapes correctly.
While writing skills are still largely in the learning phase in
first grade, with basic shaping skills at the forefront, in
second grade, qualities such as legibility and fluency
become more prominent. Indeed, handwriting studies

conducted with children showing typical development
from first to fifth grade (ages 6-11) have revealed that
handwriting quality develops rapidly in first grade and
reaches a plateau in second grade (Feder & Majnemer,
2007). This necessitates the early identification and
systematic assessment of legibility problems observed in
second grade. Recognizing legibility problems at this stage
presents an important opportunity to increase the
effectiveness of writing instruction programs, prevent
difficulties students may encounter in the writing process,
and promptly improve teaching practices. In existing
studies, the relationship between handwriting legibility
and internal and external factors has mostly been
addressed at a general level; findings specific to the sub-
elements of legibility and the second grade level of
primary school have been limited. For these reasons, it
was deemed necessary to examine the legibility of
second-grade primary school students' handwriting in a
multidimensional manner. Within this framework, the
study aims to determine the legibility level of the
manuscript handwriting of second-grade primary school
students and to examine whether legibility differs
significantly across internal factors (gender and hand
preference) and external factors (school location and
ergonomic factors). In line with this aim, answers to the
following questions were sought:

e How legible is the manuscript handwriting of second-
grade primary school students?

o Does the legibility of manuscript handwriting among
second-grade primary school students show a
significant difference in terms of internal (individual)
factors such as gender and hand preference?

e Does the legibility of manuscript handwriting among
second-grade primary school students show a
significant difference in terms of external factors,
such as the location of the school and ergonomic
factors?

2. Method

2.1 Research Model

The purpose of this study is to determine the legibility
level of the manuscript handwriting of second-grade
primary school students and to examine whether legibility
shows a significant difference in terms of internal factors
(gender and hand preference) and external factors
(location of the school and ergonomic factors). In line with
this purpose, the survey model was used as a quantitative
research method. According to Cresswell (2012), survey
research allows for the description of the current state of
a group or phenomenon and reveals differences in
characteristics. In this study, a survey model was used to
assess students' handwriting legibility and to examine
statistically possible differences across independent
variables.

2.2 Participants
The study group consisted of 227 second-grade
students attending public primary schools affiliated with
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the Ministry of National Education. In determining the
study group, the appropriate non-random sampling
method was preferred. In this method, the researcher
selects individuals and groups for whom data collection is
easier, while accounting for existing limitations in time,

Table 1. Information About The Study Group

workforce, and financial resources. Accordingly, second-
grade primary school students who were suitable and
willing were included in this study. Information about the
study group is presented in Table 1.

Variable Dimension N %
Gril 107 47.1
Gender
Boy 120 52.9
Right 212 93.4
Hand Preference &
Left 15 6.6
Village 86 37.9
The location of the school District 78 34.4
City 63 27.8
Proximal 108 47.6
Pencil grip distance Distal 16 7.1
Optimal 103 45.4
£ ) Upright 121 53.3
reonomic Paper Orientation Inclined 95 41.9
features
Parallel 11 4.9
Far 8 3.5
Body Posture Normal 141 62.1
Close 78 34.4

2.3 Data Collection Tools

In the study to evaluate the legibility of primary school
second-grade students' manuscript writing according to
various variables, the "Multidimensional Legibility Scale
(Yildiz and Ates 2007, 2010)", the "Ergonomic Factors
Evaluation Form (Ozer & Bagci, 2018) ", and two texts
selected to be appropriate for the second grade level were
used.

2.3.1 Ergonomic Factors Assessment Form

Developed by Ozer and Bagci (2018) to determine the
ergonomic factors of writing, this form consists of three
sections. Ergonomic factors include the distance from the
pencil grip, the angle of the paper, and the sitting posture
while writing. Pencil grip distance was examined
according to the distance between the fingers and the
pencil tip and was categorized as proximal, optimal, or
distal. The angle of the paper was evaluated as upright
(90°), inclined (between 90° and 180°), or parallel to the
row or horizontal (around 180°). The students' body
posture during writing was evaluated based on three
categories: Extended Posture (Far), where the student sits
far from the paper with a straight back or head tilted back;
Neutral Posture (Normal), characterized by sitting at a
standard distance with the back straight or slightly bent
forward; and Flexed Posture (Close), involving leaning
forward excessively and sitting very close to the paper.
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2.3.2 Multidimensional Legibility Scale

This is a graded scoring key developed by Yildiz and
Ates (2007, 2010) to determine students' cursive legibility
and adapted to manuscript writing by Gok and Bas (2020)
based on a 5-factor analytical evaluation approach.
Legibility criteria include slant, spacing, size, letter
formation, and baseline alignment. Responses for each
criterion are scored as "fully adequate = 3, partially
adequate = 2, inadequate = 1." The lowest possible score
is 5, and the highest possible score is 15. According to the
"Multidimensional Legibility Scale," scores between 1 and
1.66 for each dimension are considered not sufficient at
all, scores between 1.67 and 2.32 are considered
moderately sufficient, 2.33-3 is considered fully adequate.
In terms of total score, students with scores between 5-
8.3 have illegible writing, students with scores between
8.4-11.7 have moderately legible writing, and students
with total scores between 11.8-15 have legible writing
(Gok & Bas, 2020).

2.3.3 Texts Used

Two texts were selected to assess the legibility of the
student's manuscript handwriting. "Application Text-1
(101 words, 142 syllables)" and "Application Text-2 (30
words, 73 syllables)" from a second-grade Turkish
textbook were selected as dictation texts.
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Soguk kis glinlerinde kbpekler 17 saat,

ise 6 saat ag kalirfarsa donarak 6lirier.
(V*wL artkdanmizi gope atmak yenne kapi
4 de bir can

nlar bize
muhtag, unutma hayvanian
yasam miicadelelerine katki saglamak igin
mahallelerinizde uygun olan yerlere bir
kap yemek ve su koymanz onlann sagligi
dan gok Snemlidir:

Oliar icin
BIr Kap Yemek

kediler

o

nin

agls

Duyarliginiz igin tegekidirler.

Figure 1. Application Text-1 (Atasci, 2018)

Vo o NV Pogg Vo
Furkan tanidigm en iy insanlardandir. Bos zaman-
larinda zor durumdaki insanlara yardim etmek icin cok
blyk gayret gosterir. Yosli, genc, fokir, zengin de-
meden kimin ihtiyaci varsa ona elinden gelen yardimi
yapar.
~HPopp OQ}O"V >~ “v_qV"'
Figure 2. Application Text-2 (Atasci, 2018)

To evaluate students' writing performance more
comprehensively, it was decided to use two texts: a short
one (30 words) and a long one (101 words). Researchers
selected the texts by scanning MEB-approved second-
grade Turkish textbooks. During the pre-selection process,
attention was paid to ensuring that the texts reflected the
sound-writing characteristics of Turkish in terms of letter
variety, syllable structure, and word type, and that they
were suitable for assessing writing skills. To limit the effect
of content familiarity during measurement, care was
taken to select texts from the textbook's final themes.
After the pre-selection, the texts were submitted to two
experts, one a classroom teacher and the other a Turkish
language education specialist. They were found to be
appropriate in terms of grade level and measurement
purpose.

The ethical procedures followed in this study were as
outlined below:

e Ethical approval was obtained from the Social and
Human Sciences Ethics Committee of Sivas
Cumbhuriyet University Scientific Research and
Publication Ethics Board (Date: 24 February 2022,
Approval No: E- 60263016-050.06.04-136498).

¢ Informed consent was obtained from all participants
before their inclusion in the study.

2.4 Data Collection Procedure

The research was conducted during the first semester
of the 2022-2023 academic year with 227 students
enrolled in second-grade classes at state primary schools
affiliated with the Ministry of National Education. Before
the application, classroom teachers were informed about
the research purpose and the application process, and
participation in the study was voluntary. The application
texts were dictated by classroom teachers to students
within one lesson hour, using writing paper with four lines
and three spaces. Teachers were asked to read the texts
at a normal speaking pace and to refrain from providing
additional explanations, guidance, or repetition. This
application aimed to minimize teacher-related
differences. During the dictation, two researchers were
present in the classroom, observing students' writing and
simultaneously completing the "Ergonomic Factors
Assessment Form" for each student. After the dictation
exercise was completed, the writing sheets given to the
students were collected, matched with the relevant
ergonomic assessment forms, and organized for use in the
evaluation process

2.5 Data Analysis

The statistical analyses used in the study were
determined based on subgroup sample sizes and the
data's normal distribution. According to Buyukoztlrk
(2011), nonparametric tests are appropriate when the
sample size is less than 30. In this regard, nonparametric
tests were used for the variables of hand preference,
pencil grip distance, paper orientation, and body posture,
where the number of individuals in the subgroups was
below 30. In contrast, parametric tests were used for
gender and school location when the sample size was 30
or more, and the normality assumption was met. The
normality assumption for the gender and school location
variables was tested using the Kolmogorov-Smirnov test;
skewness and kurtosis coefficients were examined when
p<.05 (Buyukoztirk, 2011). Skewness and kurtosis values
within the 1.5 range indicate that the normality
assumption is met (Tabachnick & Fidell, 2013). The results
of the normality analyses are presented in Table 2.
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Table 2. Normality Assumptions for Data on Gender and School Location Variables

Scale Variable K-S df p Skewness Kurtosis
Gril 334 107 .000* -.770 -.475
Gender
Boy 263 120 .000* -.090 -.902
Slant Location Village .269 86 .000* .029 -,826
of the District 276 78 .000* -422 -,652
school City ,371 63 .000 -1,023 -196
Gril .302 107 .000* -.601 -.698
Gender
Boy 276 120 .000* 413 -1,207
Spacing Location Village .249 86 .000* .261 -.950
of the District .205 78 .000* .023 -1,349
school City 372 63 .000* -.957 -572
Gril .306 107 .000* -.080 -514
Gender
Boy .287 120 .000* .035 -.667
Size Location Village .305 86 .000* .105 -.537
of the District .303 78 .000* .010 -.435
school City .301 63 .000* -.270 -.593
Gril .363 107 .000* -.022 -.286
Gender
Lett Boy 323 120 .000* 407 -.826
etter
: T *
formation Location Village .385 86 .000 1,000 036
of the District .388 78 .000* -.204 -.399
school City .399 63 .000* -.236 463
Gender Gril .289 107 .000* -.489 -1.146
) Boy 215 120 .000* -.059 -1.381
Baseline . .
. Location Village 241 86 .000* 192 -1,398
alignment
of the District .284 78 .000* -.457 -1,192
school City .300 63 .000* -.606 -.753
Gril .130 107 .000* -411 -.163
Gender
Boy .093 120 .013* 141 -.654
Total Score  Location Village 116 86 .006* 172 -.913
of the District .164 78 .000* -.072 .082
school City .169 63 .000* -.587 -.099
*p<.05

Upon examining Table 2, it was found that the data set
for the variables of gender and school location met the
normality assumption. In line with these findings, the
following tests were used in the analyses: independent
samples t-test for the gender variable, one-way analysis of
variance (ANOVA) for the school location variable, Mann-
Whitney U test for the hand preference variable, and
Kruskal-Wallis H test for the pencil grip distance, paper
orientation, and body posture variables.

2.6 Validity and Reliability

To support the validity of the measurement tools in the
study, the appropriateness of the evaluation criteria to
the research purpose and the standardization of the
measurement process were taken as a basis. Legibility
assessment was performed using a graded scoring
approach that allowed the analysis of writing through
analytical criteria; ergonomic factors were evaluated
based on directly observable behaviors related to the
writing process. To increase the representativeness of
students' writing performance, two texts of different
lengths were used, and the applications were conducted
under similar conditions with the same guidelines for all
students. Although different classroom teachers carried
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out the application process, the dictation texts and
application guidelines were standardized in advance to
limit the implementer's influence. To support the validity
of the measurement results, legibility and ergonomic
evaluations  were conducted by researchers
independently of the implementing teachers. These
arrangements were considered to strengthen the validity
of the measurement process.

In addition to these arrangements regarding the validity
of the measurement tools, the reliability of the data
obtained was assessed using inter-rater agreement. In this
context, Cohen's kappa coefficient was calculated to
assess  agreement between two  practitioners.
Accordingly, for the "Ergonomic Factors Assessment
Form," the pen grip distance was found to be .984 (p<.05),
the paper orientation 1 (p<.05), and the body posture .991
(p<.05). The Cohen's Kappa coefficient for the
"Multidimensional Legibility Scale" was calculated as .891
(p<.05). These findings indicate that the agreement
between the practitioners is quite high (Kilig, 2015).
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3. Results

3.1 Results Regarding the Legibility of Second-Grade
Primary School Students' Manuscript Handwriting

Frequencies and percentages were calculated for the
legibility level of manuscript handwriting and the
adequacy levels of legibility sub-dimensions among
second-grade primary school students. The analysis
results are presented in Table 3.

Table 3. Frequency and Percentages Regarding The Legibility Levels of Manuscript Handwriting

Sub-Dimensions f %
Insufficient 35 15.4
Slant Moderate 102 44.9
Adequate 90 39.6
Insufficient 64 28.2
Spacing Moderate 87 38.3
Adequate 76 335
Insufficient 45 19.8
Size Moderate 131 57.7
Adequate 51 22.5
Insufficient 91 40.1
Letter formation Moderate 125 55.1
Adequate 11 4.8
Insufficient 56 24.7
Baseline alignment Moderate 83 36.6
Adequate 88 38.8
Illegible 59 26.0
Total Moderate 99 43.7
Legible 71 30.3

According to Table 3, 26.0% of students' handwriting
was illegible, 43.7% was moderate, and 30.3% was legible.
When the sub-dimensions of legibility were examined,
15.4% of students were inadequate, 44.9% were
moderately adequate, and 39.6% were adequate for slant;
and 28.2% were inadequate, 38.3% were moderate, and
33.5% were adequate for spacing. In the size dimension,
19.8% were inadequate, 57.7% were moderately
adequate, and 22.5% were adequate; in the letter
formation dimension, 40.1% were inadequate, 55.1%
were moderately adequate, and 4.8% were adequate.
Regarding baseline alignment, 24.7% of students were
Insufficient, 36.6% were Moderate, and 38.8% were
Adequate.

Overall, the majority of students performed at an
average level across slant, space, size, and letter
formation; however, in the baseline alighment dimension,
the percentage of students performing at a sufficient level
was higher. The dimension with the highest proportion of
students performing at a sufficient level was slant,

followed by baseline alignment, space, and size; the
lowest proportion was observed in letter formation. The
dimension with the highest percentage of students
performing at an inadequate level is letter formation,
followed by spacing, baseline alignment, and size; the
lowest percentage of inadequate performance is in the
slant dimension. These findings indicate that students
need more support, particularly in acquiring the formal
characteristics and size of writing. At the same time, they
are relatively more successful in dimensions such as slant
and baseline alignment.

3.2 Results Regarding Changes in Legibility of Manuscript
Writing According to Individual Characteristics (Gender,
Hand Preference)

The results of the analysis conducted to determine the
variation in the sub-dimensions of manuscript writing
legibility and total legibility scores of second-grade
primary school students according to gender and hand
preference are presented in Tables 4 and 5.
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Table 4. Independent Samples t-Test Results for the Handwriting Legibility Sub-Dimensions and Total Legibility Scores
of Second-Grade Primary School Students by Gender

Levene’s Test

Scale Group N X S.S. ; 0 t sd p

Slant Girl 107 2.43 .66 2.647 .105 4,125 225 .000*
Boy 120 2.06 69

. Girl 107 2.36 .67 2.098 .149 6.078 225 .000*

Spacing

Boy 120 1.77 77

Size Girl 107 2.09 .63 .011 917 1.468 225 .143
Boy 120 1.96 66

Letter formation Girl 107 1.76 .55 4.865 .028 3.011 225 .003*
Boy 120 1.54 .56

Line Alignment Girl 107 2.26 .76 .725 .395 2.205 225 .028*
Boy 120 2.03 78

Total Girl 107 10.92 2.24 1.839 176 4.909 225 .000*
Boy 120 9.38 .22

*p<.05

Table 5. Mann—Whitney U Test Results for the Handwriting Legibility Sub-Dimensions and Total Legibility Scores of
Second-Grade Primary School Students by Hand Preference

Rank Rank
Scale Group N Mean Sum U z p
Slant Right 212 114.97 24374.50 1383.500 -.915 .360
an
Left 15 100.23 1503.50
. Right 212 113.57 24077.00 1499.000 -.394 .694
Spacing
Left 15 120.07 1801.00
5i Right 212 114.17 24204.00 1554.000 -.165 .869
ize
Left 15 111.60 1674.00
. Right 212 113.72 24108.00 1530.000 -.278 .781
Letter formation
Left 15 118.00 1770.00
. ) Right 212 113.37 24034.00 1456.000 -.582 .561
Line Alignment
Left 15 122.93 1844.00
Total Right 212 113.98 24163.50 1585.500 -.018 .985
ota
Left 15 114.30 1714.50
*p<.05

According to the independent samples t-test resultsin  primary school students, according to the location of the
Table 4, the subdimensions of slant, spacing, letter school and ergonomic factors, are presented in Tables 6,
formation, and line alighment related to writing legibility, 7, 8,and 9.
as well as the total score, showed a statistically significant
difference according to the gender variable (p<.05). In
contrast, no statistically significant difference was found
in the size sub-dimension according to gender (p>.05). In
terms of the sub-dimensions and total scores where
significant differences were found, it was determined that
the mean scores of gril students were higher than those
of boy students.

According to the Mann-Whitney U test results in Table
5, no statistically significant differences were found in
legibility subscale scores or total scores by hand
preference (p>.05).

3.3 Findings Regarding Changes in Manuscript
Handwriting Legibility According to Environmental
Factors (School Location, Ergonomic Factors)

The results of the analysis conducted to determine the
change in the sub-dimensions of manuscript handwriting
legibility and the total legibility scores of second-grade
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Table 6. Results of The One-Way Analysis of Variance (ANOVA) For the Sub-Dimensions of Handwriting Legibility and
the Total Legibility Score of Second-Grade Primary School Students According to the Location of the School

Scale Grup N X S.D. sV S.S. sd M.S. F p S.D.
1.Village 86 1.97 .68 G.interval 10.64 2 5.32 11.796 .000*
2.District 78 2.33 .63 G.within 101.03 224 451 3>1

Slant 3.City 63 249 69  Total 11167 226 251

Levene=2.428 p=.091
1.Village 86 1.82 1.82  G.interval 14.43 2 7.22 12.945 .000*
2.District 78 1.98 1.98  G.within 124.92 224 .55 3>1

Space 3. City 63 244 244  Total 13936 226 352

Levene=.930 p=.396
1.Village 86 1.88 .63 G.interval 5.60 2 2.80 6.956 .001*
. 2.District 78 1.98 .53 G.within 90.23 224 1403 3>1

Size 3. City 63 226 .52 Total 95.84 226 352

Levene=1.606 p=.203
1.Village 86 1.43 47 G.interval 6.96 2 3.48 11.672 .000*
Letter 2.District 78 1.73 .48 G.within 66.84 224 .298 3>1
formation 3. City 63 1.84 .52 Total 73.80 226 2>1
Levene=5.557 p=.004*/ Games-Howell test
1.Village 86 1,89 .79 G.interval 8.74 2 4.37 7.488 .001*
Line 2.District 78 2,24 77 G.within 130.74 224 .58 3>1
Alignment 3. City 63 2,34 .69 Total 139.48 226 2>1
Levene=.455 p=.635
1.Village 86 9.01 2.45  G.interval 210.38 2 105.19 19.971 .000* 3>1
Total 2.District 78 10.28 2.09  G.within 1179.86 224 5.26 2>1
3.City 63 11.39 2.30 Total 1390.24 226 3>2
Levene=2.389 p=.094
*p<.05

Ergonomic factors, "Pencil grip distance from the tip, paper orientation, and body posture," were evaluated.

Table 7. Kruskal-Wallis H-Test Results for the Handwriting Legibility Sub-Dimensions and Total Legibility Scores of
Second-Grade Primary School Students by Pencil Grip Distance from the Tip

Scale Group N Rank Mean sd X2 p S.D.( Mann Whitney U)
1. Proximal 108 111.27
Slant 2. Distal 16 101.09 2 1.624 444
3. Optimal 103 118.86
1. Proximal 108 108.27
Space 2. Distal 16 100.06 2 3.552 .169
3. Optimal 103 122.17
1. Proximal 108 101.64
Size 2. Distal 16 83.69 2 18.627 .000* ::;
3. Optimal 103 131.67
1. Proximal 108 106.89
Fot:;‘:iron 2. Distal 16 79.75 2 12.383 .002* :Z;
3. Optimal 103 126.78
. 1. Proximal 108 107.14
A“;r']r;fent 2. Distal 16 93.31 2 6.094 048* 31
3. Optimal 103 124.40
1. Proximal 108 103.73
Total 2. Distal 16 81.38 2 12.759 .002* ;:;
3. Optimal 103 129.84
*p<.05
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Table 8. Kruskal-Wallis H Test Results for the Handwriting Legibility Sub-Dimensions and Total Legibility Scores of
Second-Grade Primary School Students by Paper Orientation

Scale Group N Rank Mean sd X2 p S.D.( Mann Whitney U)

1. Upright 121 113.83

Slant 2. Inclined 95 116.83 2 1.741 ,419
3. Parallel 11 91.50
1. Upright 121 109.26

Space 2. Inclined 95 120.54 2 1.835 400
3. Parallel 11 109.64
1. Upright 121 124.18

Size 2. Inclined 95 106.01 2 11.450 .003* 1:2
3. Parallel 11 71.00
1. Upright 121 123.12
fo:rerwt;;ron 2.Inclined 95 103.14 2 6.563 038* 1>2

3. Parallel 11 107.45
. 1. Upright 121 119.86

A“gLr']'::ent 2. Inclined 95 104.29 2 4.561 102
3. Parallel 11 133.45
1. Upright 121 119.42

Total 2. Inclined 95 108.37 2 1.859 .395
3. Parallel 11 102.95

*p<.05

Table 9. Kruskal-Wallis H Test Results for the Handwriting Legibility Sub-Dimensions and Total Legibility Scores of

Second-Grade Primary School Students by Body Posture

XZ

Scale Group N Rank Mean sd p
1. Far 8 117.38
Slant 2. Normal 141 115.01 2 .165 921
3. Close 78 111.83
1. Far 8 139.31
Space 2. Normal 141 114.86 2 1.725 422
3. Close 78 109.85
1. Far 8 134.13
Size 2. Normal 141 117.38 2 2.961 .228
3. Close 78 105.82
1. Far 8 149.00
fot:atfi:)n 2. Normal 141 113.43 2 3.125 210
3. Close 78 111.44
) 1. Far 8 132.06
AIigLr:r:’r?ent 2. Normal 141 113.38 2 .715 .700
3. Close 78 113.27
1. Far 8 139.50
Total 2. Normal 141 115.11 2 1.654 437
3. Close 78 109.38
*p<.05

According to the one-way analysis of variance
(ANOVA) results presented in Table 6, the sub-dimension
scores and the total scores of handwriting legibility
showed statistically significant differences based on the
location of the school (p<.05). To determine between
which groups these significant differences occurred,
Scheffé’s test was applied when the variances were
homogeneous, and the Games—Howell test was used
when the variances were not homogeneous, due to
unequal sample sizes in the subgroups. The multiple
comparisons revealed that, across the sub-dimensions of
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slant, letter formation, and baseline alignment, students
in city and district schools had higher mean scores than
those in village schools. For the spacing and size sub-
dimensions, students in village and district schools had
lower mean scores than those in city schools. Regarding
the total scores, students in city schools had higher mean
scores than those in district schools, and students in city
and district schools had higher mean scores than those in
village schools.

According to the Kruskal-Wallis H test results in Table
7, there was no statistically significant difference in the
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subdimensions of slant and spacing related to legibility
based on the pencil grip distance variable (p>.05). In
contrast, statistically significant differences were found in
the subdimensions of size, letter formation and baseline
alignment, as well as in the total score, according to the
pencil grip distance variable (p<.05). As a result of the
pairwise comparisons, it was determined that the mean
scores of students who held the pencil in the optimal
position were higher than those of students who held the
pen from the proximal and from the distal in terms of size,
letter formation, and total score; in the baseline
alignment subdimension, the mean scores of students
who held the pencil in the optimal position were higher
than those of students who held the pencil from the
proximal.

According to the results of the Kruskal-Wallis H test
presented in Table 8, no statistically significant difference
was found in the slant, spacing, and baseline alignment
sub-dimensions of handwriting legibility or in the total
score according to the paper orientation variable (p >.05).
However, the size and letter formation sub-dimensions
showed a statistically significant difference according to
the paper orientation variable (p<.05). The pairwise
comparisons revealed that, in the size sub-dimension,
students who held the paper at an inclined angle had
higher mean scores than those who held the paper upright
or parallel. In the letter formation sub-dimension,
students who held the paper at an angle had higher mean
scores than those who held it upright.

According to the Kruskal-Wallis H test results in Table
9, no statistically significant differences were found in the
legibility of writing subscale scores or in the total score for
the body posture variable (p>.05).

4, Discussion

The study first examined the legibility of manuscript
handwriting and the adequacy of its subdimensions
among second-grade primary school students.

The findings show that the majority of students'
manuscript handwriting is moderately legible. In terms of
subdimensions, the majority of students performed at a
moderate level in slant, spacing, size, and letter
formation, while the majority performed at a sufficient
level in baseline alignment. Furthermore, it was
determined that the number of students at a sufficient
level in the slant and baseline alignment sub-dimensions
was higher than in the other dimensions; conversely, the
number of students at a sufficient level in the letter
formation and size dimensions was quite low. This finding
reveals that students' writing is generally not completely
legible; they need more support, especially in terms of
letter formation and size, while they are relatively more
successful in dimensions such as slant and baseline
alignment. A review of the research literature reveals
results that support the current study. The studies by
Polat and Kesik (2023), Gok and Bas (2020), and Ulu (2019)
also report that students' manuscript legibility is generally
moderate. Polat and Kesik (2023) found that legibility was

moderate across slant, spacing, size, and alignment;
however, it was insufficient in form. Similarly, Gk and Bas
(2020) found that first-grade students' manuscript writing
showed the highest performance in the dimensions of
slant and baseline alignment and the lowest performance
in the form sub-dimension. Ulu's (2019) study also
determined that students generally performed at a
moderate level in the legibility sub-dimensions (although
the slant dimension was not examined). In their study
comparing good and poor handwriting, Graham et al.
(2006) found significant differences in all dimensions
except slant and emphasized that slant alone

It is not a criterion for determining legibility in writing. In
this context, it can be stated that slant shows less
variability among students. In the current study, the lower
number of students with insufficient performance in the
slant dimension compared to other dimensions suggests
that the vast majority of students are fundamentally
adequate in slant and that this dimension offers a more
homogeneous performance profile. Findings related to
the spacing dimension indicate that a significant portion
of students did not perform adequately in this dimension.
Lee (2022) stated that spatial relations skills play a critical
role in keeping letters within lines and leaving appropriate
spaces between words and letters, thereby increasing the
legibility of writing. Zaner-Bloser (2003b) drew attention
to the importance of consistency in the spacing between
words and sentences, recommending leaving one finger's
width of space between words and two finger's widths
between sentences (Lhamo & Rigdel, 2025, citing Zaner-
Bloser). The MEB (2019) Turkish Teaching Program
emphasizes leaving appropriate spaces between words,
but does not provide clear criteria for the amount of
space. The MEB (2024) program relates the space
between words to font size; however, it does not explain
the space between sentences. This situation indicates that
the gains related to space usage are limited and unclear.
In this context, the low number of students achieving an
adequate level of spacing in the current study suggests
that students' spatial arrangement skills are still in the
developmental stage, and that the limited guidance in the
program may be contributing to this.

Findings on the size dimension indicate that a
significant proportion of students did not perform
adequately in this dimension. Calp (2013) noted that
second-grade primary school students struggled to adjust
letter size appropriately to baseline alignment. Similarly,
Babayigit (2018) found that first-grade primary school
students did not write letters at a size appropriate to
baseline alignment; they wrote letters that were either
much smaller or much larger than normal size. Charles et
al. (2004) reported that first-grade primary school
students' handwriting is significantly larger than teachers
expect, with letter size decreasing primarily between first
and second grades (Chartrel & Vinter, 2008). Ziviani and
Elkins (1984) examined the handwriting samples of 575
children in grades 3-7 in Australia and found that the
spacing between words and letter size gradually
decreased as children grew older; In contrast, letter
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formation and horizontal alignment accuracy improved
steadily from 2nd to 6th grade, but a slight decline in
accuracy was observed in 7th grade. Chartrel and Vinter
(2008) stated that handwriting speed and letter size result
from the long-term development of motor control of
distal movements, and that these skills can show
significant variability even in 10-year-old children. Ozcan
(1992) also stated that students entering school must
form their writing by perceiving the letter formation, size,
and spatial characteristics of objects; difficulties
encountered in this process are reflected in their writing
performance. In line with these findings, the fact that the
majority of students in the current study did not perform
adequately in terms of size indicates that the skill of
adjusting letter size to baseline alignment is still
developing at the second-grade level. However, it is
insufficient to explain these deficiencies solely in terms of
developmental factors. It is thought that instructional
factors, such as the quality of the teaching process, the
frequency of practice, and the limited number of clear
criteria in the curriculum regarding letter size, may also
affect student performance in acquiring letter-size skills.
Findings regarding letter size also reveal that the vast
majority of students fail to perform adequately in this
dimension. The formal characteristics of writing
constitute a multidimensional skill area that requires
letters to be formed correctly and consistently. Indeed,
Duran and Karatas (2019) emphasize that correct,
consistent lettering is important for improving legibility.
Similarly, Barnett et al. (2018) indicate that writing errors
mostly stem from missing elements, insufficient closure,
or differences in letter size. Alston (1983) also defined the
fundamental factors affecting legibility in letter formation
as inappropriate letter shaping, letters being too small or
too large relative to the line spacing, insufficient
enclosure, incomplete closure, and incorrect ascenders
and descenders. These findings show that inadequacies in
form size are associated with structural problems that
directly affect legibility. The literature also emphasizes
that the teaching process plays a decisive role in the
development of form size. Graham (1992) states that
teachers should provide handwriting instruction to help
students develop habits that support legible, fluent
writing; this instruction should include modeling the
formation of each letter, practice, self-evaluation, and
regular feedback. Graham et al. (2000) also stated that
handwriting instruction should include learning letter
names, forming each letter of the alphabet, copying with
numbered arrows, and reproducing letters by tracing
those written by others. These approaches aim to ensure
that letter forms are learned with the correct motor
sequence and become permanently stored in memory.
Recent studies have shown that structured and
multisensory teaching methods are effective in
developing letter formation skills. Lhamo and Rigdel
(2025) emphasized that sequential methods using
multisensory techniques to reinforce letter shapes and
strokes are effective in improving handwriting legibility.
Similarly, Pontello (1999) and Hape et al. (2014) showed
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that multisensory handwriting programs significantly
improve handwriting skills compared with traditional
programs. Ray et al. (2022) stated that the structured,
repetitive exercises in the Zaner-Bloser program
contribute to students internalizing correct letter
formation; developing muscle memory through repetitive
practice and reinforcing correct letter formation are
important for increasing legibility. It is stated that such
applications enable children to control writing tools more
effectively by developing their fine motor skills and hand
manipulation abilities (Seo, 2018). However, the literature
emphasizes that motor skills alone are not sufficient.
Staats et al. (2019) state that motor skills alone are
insufficient for developing handwriting without clear,
structured handwriting practice. Graham et al. (2020)
found that consistent, structured handwriting practice
positively affects reading and writing skills and that there
is a strong relationship between fine motor skills and
literacy development. Asher (2006) and Ulu (2019) also
stated that students' letter forms improved significantly
with regular practice. In line with these findings, the
current study shows that there is still a need for structured
teaching practices that enable students to form letters
with the correct motor sequence, reinforce them in
memory, and provide students with the opportunity to
evaluate their own writing, as very few students
performed adequately in terms of form. According to
these results, second-grade students are developing their
letter forms; however, this process needs to be reinforced
with effective, systematic, and continuous instructional
support.

Findings related to baseline alignment indicate that
the vast majority of students perform adequately in this
dimension. A study by Guilbert and Fernandez (2024)
examined the handwriting of third-grade students on
lined and unlined paper; it found that lined paper helped
students align their words better and write letter sizes
more consistently, but had no significant effect on
spacing, slanted letter forms, or writing fluency. This
finding shows that lined paper supports skills related to
line alignment and baseline alignment in particular. In this
context, it is thought that the writing paper used in the
current study, consisting of four lines and three spaces,
may have enabled students to follow the line more
effectively. Indeed, the higher number of students who
performed adequately in the baseline alignment
dimension than in other dimensions suggests that the
type of paper used had a positive effect on this skill. Based
on these results, it can be concluded that the structural
characteristics of writing paper can positively affect
students' performance in the baseline alignment
dimension.

On the other hand, it is noteworthy that most students
did not perform adequately in the legibility dimensions
other than baseline alignment (size, letter formation,
slant, spacing). This situation suggests that students'
handwriting skills are still developing and that the
limitations of the teaching process and the program may
affect performance. Indeed, the second-grade primary
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school students examined in this study were taught
handwriting within the framework of the MEB (2019)
Turkish Teaching Program. When the second-grade
writing achievements in the MEB (2019) program are
examined, the only reference to handwriting legibility is
"T.2.4.9. Leaves appropriate spaces between letters,
words, and sentences" and "T.1.4.12.b. Emphasizes the
need to pay attention to writing order, use of the entire
page, and cleanliness." In addition, the first-grade learning
outcomes include the outcome "T.1.4.2. Writes letters
according to technique." When examining the second-
grade learning outcomes in the Turkish teaching program
under the New Education Model (2024), it is seen that
only the first theme includes the outcome "Uses the
writing space appropriately (aligning the writing to the
page, paragraph breaks, words that do not fit at the end
of aline, etc.)" under the heading "Applying writing rules."
In the first-grade learning outcomes, the outcomes
"Writes letters in their basic form and according to their
writing direction" and "Leaves appropriate spaces
between letters, words, and sentences" are found in
themes 1 and 4; The 5th theme does not include any
learning outcomes related to handwriting legibility; The
6th and 8th themes only include the learning outcome
"Leaves appropriate spaces between letters, words, and
lines in their writing." These reviews show that
handwriting legibility in the MEB (2019) and MEB (2024)
Turkish Teaching Programs is addressed with limited
gains, and that learning outcomes focus on spacing, page
layout, and the structural characteristics of letters. At the
second-grade level, it is noteworthy that the MEB (2019)
program includes only learning outcomes related to
"spacing and page layout." In contrast, the MEB (2024)
program includes only learning outcomes related to "page
layout." Furthermore, the MEB (2019) program states that
"students should not struggle with the shapes, directions,
geometry, slant, and verticality of letters in their writing;
they should first be expected to form the basic shape of
the letter." This situation suggests that most students in
the current study have illegible handwriting and do not
perform adequately in other aspects of legibility, except
for baseline alignment, and that this may be related to
both developmental and instructional factors. It is
understood that the writing paper and classroom
practices used in the baseline alignment dimension
positively affect student performance; however, to
achieve adequate performance in dimensions such as size,
letter formation, slant, and spacing, it is necessary to
implement structured handwriting teaching strategies
with clear learning outcomes and learning objectives in
teaching programs. Furthermore, it is important to
consider teaching strategies such as individualized
instruction, visual modeling, and self-assessment to more
effectively develop students' writing skills (Santangelo &
Graham, 2016).

The study also examined the effect of individual
characteristics, such as gender and hand preference, on
the legibility of handwriting in second-grade primary
school students. When students' handwriting legibility

was evaluated according to the gender variable, girls'
average scores were significantly higher than boys' in
slant, spacing, letter formation, baseline alignment sub-
dimensions, and total score; however, no significant
difference was observed in size. These findings are
consistent with some studies on handwriting (Aktas, 2023;
Blote & Hamstra-Bletz, 1991; Gok & Bas, 2020; Graham,
Berninger, et al., 1998; Graham, Weintraub, et al., 1998;
Ogut, 2018; Ozer & Bagci, 2018; Polat & Kesik, 2023;
Saydam & Altuh, 2021; Weintraub et al., 2007). For
example, Polat and Kesik (2023) found that girl students
scored higher on all dimensions except size; Gok and Bas
(2020) found that girl students scored higher on the
subdimensions of space, size, and letter formation, as well
as on the total score. Although some studies (Kusdemir et
al., 2018a) indicate that boy students performed better
than girl students in slant, spacing, size, letter formation,
and total score, the literature generally supports the claim
that girl students have better legibility in handwriting than
boy students. Saydam and Altuh (2021) explain this
situation by referring to the motor difficulties boy
students experience when writing, while Ozer and Bagci
(2018) state that girls' fine motor skills develop earlier.
Graham and Weintraub (1996) suggest that individual
differences in handwriting may be related to delays in
brain maturation and neurological differentiation; Limpo
and Graham (2020) also show that brain regions related
to language and fine motor skills mature earlier in girls
than in boys. Graham and Miller (1980) also noted that
boys are more likely than girls to dislike handwriting; Doug
(2019) stated that boy students do not engage in the
writing process as much as girls, and therefore, different
approaches should be considered for teaching
handwriting to boy students in schools. These findings
reveal that gender has a decisive effect on handwriting
legibility. In terms of hand preference, students' writing
legibility did not differ significantly across sub-dimensions
or total scores. Similarly, Ozer and Bagc (2018) and
Graham, Berninger et al. (1998) reported no significant
difference between right- and left-handed students; Van
Galen (1991) did not consider hand preference a decisive
factor in writing. Aktas (2023), however, noted that right-
handed students produced more legible handwriting than
left-handed students, suggesting that the literature may
differ. These findings indicate that the hand preference
variable is not a decisive factor in overall handwriting
performance.

The study also examined the effects of environmental
factors, such as the school's location, and ergonomic
factors, on the legibility of handwriting among second-
grade primary school students. Analyses based on school
location show that students in cities and districts have
higher legibility scores for slant, letter formation, and
baseline alignment than those in villages. In contrast,
students' legibility scores in villages and districts were
lower than those in cities for the sub-dimensions of
spacing and size. In terms of the scale's total legibility
score, students in cities obtained higher scores than those
in districts, and those in cities and districts obtained higher
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scores than those in villages. These findings reveal that
environmental factors can affect writing legibility and are
consistent with some research results in the field. In their
study examining students' writing according to the socio-
economic level of the school's environment, Kusdemir et
al. (2018a) found no significant difference in dictation
writing but determined that legibility differed significantly
in favor of students in the upper socio-economic group in
copywriting tasks. Similarly, in the study by Katranci and
Arslan  (2018b), teachers stated that individual
characteristics, as well as the type of writing used, the
teaching process, and family factors were effective in the
illegibility of students' writing; they noted that as parents'
education level increased, their views on their children's
writing legibility became more positive. Ogiit (2018) also
found that the legibility levels of 1st-, 3rd-, and 4th-grade
students increased significantly as their families'
socioeconomic status rose. In contrast, Gok and Bas
(2020) did not find a statistically significant difference by
socioeconomic status. Still, they reported that students
from higher socioeconomic backgrounds were relatively
more successful in legibility in writing. It is stated that in
families with low socioeconomic status, due to the effects
of low education and income levels as well as high
environmental stress factors, parents are less able to
engage with their children and participate more limitedly
in the school process; this situation negatively affects
students' reading and writing achievements (Ahioglu,
2006, as cited in Ogit, 2018). According to Saini and
Kapoor (2018), the nature and appearance of handwriting
are largely shaped by the environment, individual
experiences, and cultural context. The physical
environment in which the child grows up is decisive in the
development of motor skills related to handwriting;
parents and the cultural environment play an important
role in the processes of acquiring pre-writing skills, the
correct use of writing tools, the development of
appropriate sitting habits, the support of hand-eye
coordination, and the consistent formation of letters.
Zainol et al. (2022) examined the factors affecting
handwriting problems among students under five themes:
lack of motor skills, weak visual-motor skills, insufficient
parental support, low self-motivation, and handwriting
difficulties. According to teacher opinions in the same
study, children from low-income families may experience
handwriting problems due to limited educational
resources, parents' inability to spend sufficient time with
their children because of their responsibilities to earn a
living, and limited opportunities to support writing skills at
home. This situation shows that parents' socioeconomic
status  indirectly affects students' handwriting
performance (Zainol et al.,, 2022). Considering that
handwriting is largely shaped by an individual's
environment, life experiences, and cultural influences, the
limited educational opportunities available to students in
Turkey, especially in rural schools, the lack of family
support outside of school, and the differences in families'
living conditions, it is expected that students studying in
cities and districts will have higher legibility scores than
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students studying in rural areas. In this context, it is
considered important to take into account the socio-
economic characteristics of the region where the schools
are located, in handwriting teaching, and to include
practices that support family participation.

The sub-dimensions and total legibility scores of
second-grade primary school students' handwriting were
analyzed with respect to ergonomic factors. In this
context, ergonomic factors were examined through the
variables of pencil grip distance, paper orientation, and
body posture.

Pencil grip distance refers to the distance between the
point where the student holds the pencil and the pencil
tip. In this study, pencil grip distance was evaluated
through observation and classified into three categories.
Accordingly, holding the pencil 1.5-2.5 cm above the tip
was classified as a normal grip, holding it less than 1.5 cm
from the tip as a tip grip, and holding it more than 2.5 cm
above the tip as an upper grip. During the writing process,
the point at which the fingers grasp the pencil is
ergonomically critical because it directly affects both the
visual field and motor control over the pencil. Holding the
pencil too close to or too far from the tip may make
writing control more difficult and negatively affect
handwriting legibility, including letter formation, size, and
baseline alignment. The findings of this study indicate
that, in terms of pencil grip distance, size, letter
formation, and total handwriting legibility scores were
statistically significantly higher among students who held
the pencil at the normal grip position compared to those
who held it either too close to the tip or too far above the
tip. Furthermore, in the baseline alignment sub-
dimension, students who held the pencil at the normal
point scored significantly higher than those who held it at
the proximal point. In contrast, no significant differences
were found in the tilt and spacing sub-dimensions across
pen-holding points. However, the vast majority of
students held the pencil in the proximal position. This
finding is consistent with Akyol's finding (2013) that
children who hold the pencil very close to the writing
point have difficulty seeing what they write. Difficulties in
reading may negatively affect baseline alignment and the
correct formation of letter size and shape. Uyanik et al.
(2001) also emphasize that holding the pencil correctly
supports the fine-motor movements required for writing.
It is stated that holding the pencil too close to the tip can
lead to excessive grip tightness, unnecessary tension in
the finger muscles, ineffective hand and finger
movements, and associated fatigue. Temur et al. (2012),
on the other hand, examined writing speed rather than
legibility in their studies and found that students who held
the pencil at the normal point had higher writing speeds
than those who held it at the proximal or distal. In
contrast, Ozer and Bagci (2018) and Aktas (2023) found
that the point at which the pencil is held does not make a
significant difference in legibility.

The paper-holding angle indicates the paper's position
relative to the student's midline. When determining the
paper's holding shape, the angle between the bottom
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edge of the paper and the student's body midline was
used as a reference. In this study, how the student
positioned the paper on the desk surface relative to their
own body midline and the edge of the desk was evaluated
in three categories through observation. Accordingly,
placing the bottom edge of the paper perpendicular (90°)
to the student's body midline, i.e., positioning the paper
perpendicular to the edge of the desk, with the paper
standing on a vertical line directly opposite the student, is
called vertical orientation. tilted orientation: the paper is
rotated at an angle between approximately 90° and 180°
toward the dominant hand side to align with the student's
forearm, meaning the paper is positioned at an angle
relative to the desk; Placing the bottom edge of the paper
parallel to the student's midline, i.e., aligned with the
front edge of the desk, positioning the paper on a
horizontal plane to the side of the student rather than in
front of them is classified as horizontal orientation. The
angle at which the paper is held can affect the mobility of
the hand and arm, the position of the shoulder, the
viewing angle, and, consequently, the slant, shape, size,
and thus legibility of the letters. In this study, analyses of
the angle at which the paper/notebook is held show that
ergonomic adjustments affect some sub-dimensions of
handwriting legibility. Accordingly, it was determined that
students who held the paper at an angle scored
significantly higher on the size sub-dimension than those
who held it upright or parallel; in the shape sub-
dimension, students who held it at an angle scored higher
than those who held it upright. In contrast, no significant
differences were found in the subdimensions of slant,
spacing, and baseline alignment, or in total legibility
scores, across the ways the paper was held. It was also
observed that most students held the paper at an angle.
This finding is consistent with Aktas's (2023) study, which
showed that the paper orientation had no significant
effect on the total legibility score. The literature indicates
that the paper positions of children with poor handwriting
are less adequate than those of children with good
handwriting (Parush et al., 1998). Similarly, Ozer and Bagci
(2018) reported that students who held the paper at an
angle or horizontally achieved higher legibility scores than
those who held it upright. The importance of paper
position in the writing process is also emphasized in early
studies. Orton (1937) noted that incorrect paper position
can lead to finger cramps, which can negatively affect
handwriting quality; he recommended adjusting paper
position and letter slant to improve handwriting (cited in
Crouch & Jakubecy, 2007). Current studies also show that
placing the paper at an angle parallel to the forearm
supports the natural movements of the writing hand
(Mackenzie & Scull, 2024). The literature also states that
left-handed students holding the paper tilted to the right
and right-handed students holding it tilted to the left
increases writing comfort (Taylor, 1996). Akyol (2013)
states that there is no single correct way to hold paper,
but that holding the paper at an angle of approximately
40-45 degrees toward the writing hand facilitates the
writing process. Parush et al. (1998) found that children

with poor handwriting, in particular, had lower levels of
pencil, paper, and body position stabilization, paper
stabilization, and pressure consistency than children with
good handwriting. Holding the paper at an angle is
considered an important ergonomic adjustment that
increases writing comfort, both by allowing the hand to
move more freely and by making the writing more clearly
visible. Orton's (1937) study found that some students
focused excessively on hand movements rather than on
letter formation; among these students, reducing visual
input increased kinesthetic awareness of letter formation,
thereby supporting legibility (Crouch & Jakubecy, 2007). In
this context, it is important to adjust the paper so the
student can easily see the letter being written, not their
hand. The findings obtained in the current study also
support these views. The fact that students who held the
paper at an angle had higher legibility scores in the letter
formation and size sub-dimensions suggests that the
inclined paper position allows students to perform hand-
arm movements more comfortably while writing and to
see what they are writing more clearly; this, in turn, has a
positive effect on the shaping and appropriate sizing of
letters.

Body posture refers to how a student positions their
torso, shoulders, and head relative to the paper surface
while writing. In this study, body posture was evaluated
through observation and classified into three categories
based on the distance between the student’s head and
the paper and the curvature of the spine during writing.
Accordingly, a posture in which the back is straight and the
head is slightly tilted backward, with the student sitting
relatively far from the paper, was classified as a far
posture. A posture in which the back is straight and the
head is slightly inclined forward, with the student sitting
at a typical writing distance, was classified as normal
posture. A posture in which the head is excessively
inclined forward and the student sits very close to the
paper was classified as a close posture. Body posture may
influence handwriting legibility by affecting the viewing
angle, writing pressure, and the physical comfort of the
neck and back during writing. However, the findings of this
study indicate that body posture did not produce
statistically significant differences in slant, spacing, size,
letter formation, baseline alignment, or total handwriting
legibility scores among second-grade primary school
students. It was observed that the vast majority of
students exhibited a posture of "straight back, slightly
forward lean, and normal distance from the paper" while
writing. This finding is consistent with Ozer and Bagc's
(2018) results, which showed that students' legibility
scores did not differ significantly across body postures. In
both studies, body posture was evaluated based on the
positions of the back and head; other ergonomic
variables, such as sitting height, desk-chair compatibility,
and lower extremity position, were excluded. Findings in
the literature regarding the relationship between body
posture and writing performance are inconsistent. Blote
et al. (1987) examined changes in body, shoulder, arm,
hand, and grip positions during the writing process and
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found low correlations between children's written
products and indices related to these movements
(Graham & Weintraub, 1996). In contrast, Parush et al.
(1998) noted that children with poor handwriting, in
particular, had poorer ergonomic indicators, such as body
position, paper stabilization, and pressure consistency,
compared to children with good handwriting. Rosenblum
et al. (2006) reported a statistically significant relationship
between body posture and writing performance.
However, it has been noted that the relationship between
the sitting position children adopt while writing and the
quality of their handwriting remains low in most studies,
and that this relationship has a limited effect rather than
being a strong determinant. In this context, the findings
indicate that while body posture is an ergonomic factor
that supports the writing process, it is not a variable that
determines writing legibility in isolation.

5. Conclusions and Recommendations

This study examined the legibility of manuscript
handwriting and the adequacy of its subdimensions
among second-grade primary school students. It
evaluated the effects of Internal (or Individual) and
external factors on writing legibility. The findings revealed
that students generally demonstrated a moderate level of
performance in slant, spacing, size, and letter formation,
while showing a proficient level in baseline alignment.
Total legibility scores were also predominantly moderate.
When the gender variable was analyzed, it was
determined that girl students were more successful than
boy students in the sub-dimensions of slant, spacing,
letter formation, baseline alignment, and in the total
score. In contrast, hand preference (right or left-
handedness) was found to have no significant effect on
the sub-dimensions or total legibility scores. Regarding
the school location variable, students in provincial and
district centers had significantly higher scores in slant,
formation, baseline alignment, and total scores than those
in village schools. Conversely, spacing and size scores
were lower for students in villages and districts than in
provincial centers. When ergonomic factors were
examined, pencil grip distance (distal, optimal, or
proximal) was found to influence size, formation, baseline
alignment, and total scores. In contrast, paper orientation
(upright, inclined, or parallel) significantly affected only
the size and formation sub-dimensions. However, body
posture (far, normal, or close) did not create a significant
difference in any sub-dimensions or total scores. Based on
these results, it is essential to support students specifically
in letter formation and size, and to help them acquire
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ergonomic habits, such as a proper pencil grip and paper
positioning. Furthermore, teachers need to consider
individual differences, gender characteristics, and
environmental factors, such as the school’s location, when
teaching handwriting.

Based on the study's findings, several suggestions
were made for practice and future research. When
planning writing activities in Turkish language classes, it is
recommended that structured activities focusing on the
sub-dimensions of handwriting legibility be included.
Teachers should also observe students’ pencil grip, paper
positioning, and sitting posture during writing activities
and guide them in developing appropriate writing habits.
Providing individualized support activities and feedback
throughout the process may especially help students who
experience difficulties with the form and size of their
handwriting. For future studies, it is suggested that
handwriting legibility be examined alongside various
individual and environmental variables, and that the
relationships between these variables and the different
dimensions of legibility be investigated in greater detail. It
may also be useful to compare handwriting legibility
across different writing tasks such as dictation, copying,
and text production. In addition, the relationships
between handwriting legibility and ergonomic factors
such as pencil grip, paper holding, and body posture
should be examined with larger and more diverse samples
using more objective measurement methods.
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Tiirkge Metin

1. Giris

El yazisi, okul gagindaki ¢ocuklar icin temel bir beceri
olup dikkati, motor becerileri, bilissel ve duyusal siiregleri
ayni anda harekete gegiren karmasik bir yapiya sahiptir.
Arastirmalar, el yazisinin ¢ocuklarin beyin aktivasyonunu
artirdigini, akademik alanlardaki performanslarini olumlu
yonde etkiledigini (Berninger, 2012; Graham vd., 2000;
Graham & Harris, 2000), 6z saygilarinin gelisimine katki
sagladigini (Feder & Majnemer, 2007) ve hem harf
sembollerinin 6grenilmesini (James & Engelhardt, 2012;
Longcamp vd., 2008; Longcamp vd., 2005) hem de yazil
anlatim becerilerinin gelisimini destekledigini (Berninger
vd., 1997; Graham vd., 2000; Jones & Christensen, 1999;
Limpo & Graham, 2020) gostermektedir. Bu durum, el
yazisinin baslangic diizeyindeki yazarlar igin temel bir
beceri olmasinin yani sira, yliksek teknolojili toplumlarda
dahi 6gretim programlarinin ayrilmaz bir pargasi olmayi
sirdardtginid  ortaya koymaktadir (Doug, 2019).
Dolayisiyla, bu becerinin erken yaslarda saglam temellere
oturtulmasi biyik 6nem tasimaktadir.

El yazisi performansinin iki temel bileseni akicilik ve
okunakliliktir (Downing & Caravolas, 2023; Feder &
Majnemer, 2007; Graham vd., 1998). Okunaklilik, harflerin
veya karakterlerin dogru bir bicimde olusturulmasini ifade
eder (Feng vd., 2019) ve yazinin genel kalitesinin en
belirleyici dlgttlerinden biri (Tok & Erdogan, 2017) olarak
kabul edilmektedir. Kelimeler ve harfler arasindaki bosluk,
hizalama, harf boyutu, egim ve harf bicimi, okunakliliga en
¢ok katki saglayan el yazisi unsurlari arasinda vyer
almaktadir (Graham & Weintraub, 1996).

Tirkiye'deki ilgili alanyazin incelendiginde, yazma
kalitesini belirlemek amaciyla okunakhlik Gzerine gesitli
cahismalarin yapildigi gérilmektedir. Bazi arastirmalarda
okunaklilik genel diizeyde degerlendirilirken (Aktas, 2023;
Aydin & Cavkaytar, 2018; Duran & Akyol, 2010; Kusdemir
vd., 2018; Memis, 2018; Nurlu & Sarica, 2015; Ogiit, 2018;
Ozer & Bagcl, 2018; Tok & Erdogan, 2017), baz
calismalarda bosluk, ebat, bicim, egim ve satir takibi gibi
okunakliligin unsurlari agisindan incelenmistir (Erdogan,
2012; Gok & Bas, 2020; Polat & Kesik, 2023; Ulu, 2019).
ilkokulun farkli sinif seviyelerinde 6grenim goren
ogrencilerle yapilan arastirmalarin énemli bir bélimiinde,
gerek bitisik egik yazi (Erdogan, 2012; Kusdemir vd.,
2018a; Ogiit, 2018; Tok & Erdogan, 2017; Yildiz & Ates,
2010) gerekese dik temel yazi (Aktas, 2023; Gok & Bas,
2020; Polat & Kesik, 2023; Ulu, 2019) ile olusturulan
metinlerin  okunakhlik  dizeyinin yeterli olmadigl
belirlenmistir. Kusdemir, Katranci ve Arslan’in (2018b)
calismasinda ise ilkokul 6grencilerinin yazi okunakliligina
iliskin  sinif  O6gretmenleri ve velilerin  gorUsleri
incelenmistir.  Arastirma  bulgularina  gbére  sinif
O0gretmenlerinin yarisi 6grencilerinin yazilarini okunakli
bulurken; %38’'i 0Ogrencilerin yazilarini  gelistirmesi

gerektigini, %12’si ise yazilarin okunamaz durumda
oldugunu ifade etmistir.

Okunakli olmayan el yazilari, yazma gigliklerinin
onemli bir gostergesi olarak degerlendirilmektedir.
Yazinin okunakli olmamasi, 6grencilerin distincelerini
yazili olarak agik ve diizenli bicimde ifade etmelerini
zorlastirmakta; yazma slirecini stresli bir deneyime
donistirerek yazma motivasyonunu azaltmakta ve metin
Uretimi gibi Ust diizey yazma becerilerini olumsuz
etkilemektedir (Feder & Majnemer, 2007; Graham vd.,
2000; Limpo & Graham, 2020). Bu nedenle el yazisi
okunakliligini etkileyen faktorlerin belirlenmesi, yazma
o0gretiminde karsilasilan glgliiklerin anlasiimasi agisindan
onem tasimaktadir.

Alanyazin incelendiginde, el yazisi okunaklihginin farkh
faktorler temelinde ele alindigi gériilmektedir. Saydam ve
Altuh (2021) calismalarinda genel yazi okunakhligini
cinsiyete gore incelemis; Polat ve Kesik (2023) ise genel
yazi okunakhhigi ile okunakliligin alt unsurlarini cinsiyet ve
okula baslama yasi agisindan degerlendirmistir. Tok ve
Erdogan (2017), genel yazi okunakliigini sinif dizeyine
gore ele alirken; Kusdemir, Katranci ve Arslan (2018a)
okunakhhgin alt unsurlarini, Ogiit (2018) ise genel yazi
okunakhiligini sinif diizeyi, cinsiyet ve sosyo-ekonomik
durum cergevesinde incelemistir. Gok ve Bas (2020), yazi
okunakliliginin alt unsurlarini cinsiyet, sosyo-ekonomik
durum, akademik basari ve defter tiiri degiskenlerine
gore ele alirken; Ozer ve Bagcl (2018) ile Aktas (2023)
calismalarinda genel vyazi okunakhhgini sinif dazeyi,
cinsiyet, el tercihi ve ergonomik faktorler baglaminda
degerlendirmistir. El vyazisi performansini etkileyen
etmenlere iliskin olarak Feder ve Majnemer (2007), bu
etmenlerin  hem  ¢ocugun bireysel performans
ozellikleriyle iliskili icsel faktorlerden hem de ¢evresel ve
biyomekanik  6zelliklere bagh digsal faktorlerden
kaynaklanabilecegini belirtmektedir. ince motor kas
kontrolii, gorsel-motor biitlinlesme, el tercihi, gérsel algi
ve duygusal farkindalik gibi unsurlar i¢sel faktorler
kapsaminda ele alinirken; cevre, yazi yazma ortami, arag-
gere¢ kullanimi ve ergonomik diizenlemeler dissal
faktorler arasinda yer almaktadir. Bu dogrultuda, el yazisi
okunakliliginin  hem bireysel 06zelliklere dayal igsel
faktorlerden hem de gevresel ve ergonomik kosullara bagh
dissal faktorlerden etkilendigi séylenebilir.

El yazisi alanindaki g¢alismalarda bireysel farkhliklar
arasinda Ozellikle cinsiyet ve el tercihi degiskenlerinin 6ne
ciktigl goriilmektedir. Cinsiyet ve el tercihi gibi 6grencinin

bireysel 0zelliklerine dayali faktorler igsel faktorler
kapsaminda ele alinmaktadir. Son vyillarda vyapilan
arastirmalar, el vyazisi performansina iliskin bireysel

farkliliklarin 6zellikle cinsiyet baglaminda daha belirgin
hale geldigini ortaya koymaktadir (Vlachos & Bonoti,
2006; aktaran Chartrel & Vinter, 2008). Cinsiyet ile yazi
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okunakliligi arasindaki iliski uzun siredir arastiriimakta
olup, onceki calismalarin 6nemli bir bolimiinde kiz
ogrencilerin el yazisi okunakhliginin erkek o6grencilere
kiyasla daha yiksek oldugu rapor edilmistir (Graham &
Weintraub, 1996). Graham vd.’nin (1998) 1-9. siniflarda
o6grenim goren 900 6grenciyle gerceklestirdigi calismada
da kiz 6grencilerin erkek 6grencilere gére hem daha hizh
hem de daha okunakli vyazdiklari belirlenmistir.
Alanyazindaki bircok c¢alisma bu bulgulari destekler
niteliktedir (Aktas, 2023; Gok & Bas, 2020; Memis, 2018;
Ozer & Bagci, 2018; Ogiit, 2018; Polat & Kesik, 2023;
Saydam & Altuh, 2021). Bununla birlikte, baz
arastirmalarda farkli sonuglara ulasildigi da gérilmektedir.
Ornegin Kusdemir vd. (2018a), okunakllik agisindan
cinsiyete bagl bir farklilik saptamis; ancak bu farklihgin
kizlar lehine degil, erkekler lehine oldugunu belirtmistir.
Ghorbani vd. (2020) da ilkokul 6grencilerinin yazilarini
inceledikleri ¢alismalarinda cinsiyetin yazi okunaklihg ve
yazma hizi Gzerinde anlamli bir etkisi olmadigini ifade
etmislerdir (aktaran Aktas, 2023). Her ne kadar bazi
arastirmalar cinsiyetin belirleyici bir degisken olmadigini
ortaya koysa da genis érneklemlerle yirutilen ¢alismalar
Ogrencilerin cinsiyetinin genel yazi okunakliliginin 6nemli
ve bagimsiz bir yordayicisi oldugunu goéstermektedir
(Graham vd., 2001). Ozellikle yedi yas ve uizeri cocuklarla
gerceklestirilen arastirmalarda, erkek 6grencilerin kiz
ogrencilere  kiyasla daha dusik yazma kalitesi
sergiledikleri ve daha yavas yazdiklari ortaya konmustur
(Feder & Majnemer, 2007). Bu farkliliklarin temelinde, kiz
ogrencilerin ince motor becerilerinin ve kas gelisimlerinin
erkek 6grencilere gore daha erken olgunlasmasi ile estetik
duyarliliklarinin daha gelismis olmasi yer almaktadir
(Erden & Akman, 1998; aktaran Ogiit, 2018). Nitekim
alanyazinda, kiz 6grencilerin el-gdz koordinasyonu ve ince
motor kontrol agisindan daha erken gelisim gosterdikleri;
bunun da yazi okunakliigina ve yazma hizina olumlu
bicimde yansidigi vurgulanmaktadir (Saydam & Altuh,
2021; Vlachos & Bonoti, 2006). Bu durum, erkek
ogrencilerin el vyazisi Uretiminde daha fazla gucluk
yasamalarina, hata oranlarinin artmasina ve kiz
ogrencilerle benzer bir yazma akiciligina ulasabilmek icin
daha fazla zamana ihtiyag duymalarina neden
olabilmektedir (Vlachos & Bonoti, 2006; aktaran Ozer &
Bagci, 2018). Dolayisiyla, yazma becerilerinde cinsiyete
bagh olarak ortaya c¢ikan bu farkliliklarin sinif i¢i yazma
performansi, yazi okunakhhgi ve 6gretim sireci Gzerindeki
etkilerinin  anlasilmasi, etkili ve hedefe yonelik
miudahalelerin gelistirilmesi acisindan énemli bir gereklilik
olarak degerlendirilmektedir.

El yazisi performansini etkileyen bir diger bireysel
faktor ise el tercihidir. Yazma siirecinde 6grencinin el
tercihinin belirlenmesi biliylik 6nem tasimaktadir; ¢linki
oturus bicimi, kalem tutusu ve kagit ya da defterin
konumlandiriimasi el tercihine bagh olarak degisiklik
gostermektedir (Aksu & Can, 2018). El tercihi (sag veya sol
el kullanimi), kalem tutma bigimini, yazi yonini ve vicut
durusunu etkilemekte (Yildiz vd., 2015) ve bu durum
dolayh olarak yazinin okunakhligi Gzerinde belirleyici
olabilmektedir. Sol elini kullanan 6grenciler, yazma ve
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okuma yoninin soldan saga olmasi nedeniyle baslangicta
bazi gigliklerle karsilasabilmektedir (Akyol, 2013). Bunun
yani sira, sol elini kullanan bireylerin yazarken kagit ve el
pozisyonunu ayarlamak icin daha fazla dikkat ve motor
kontrol gereksinimi duymasi, harflerin dogru bicimde
olusturulmasini  zorlastirabilmektedir. Bu nedenle
O0gretmenlerin, yazma siirecinde 6grencinin tercih ettikleri
durus ve pozisyonlari, el tercihini dikkate alarak
degerlendirmeli, 6gretim sireclerini buna uygun sekilde
dizenlemeleri (Yildiz vd., 2015) gerekmektedir.
Alanyazinda, el tercihinin yazi okunakliigl Gzerindeki

etkisine iliskin farkli bulgulara rastlanmaktadir. Bazi
calismalarda el tercihinin yazi okunaklihgini anlamh
bicimde etkiledigi belirtilirken (Aktas, 2023), bazi

arastirmalarda ise el tercihi ile okunaklilik arasinda anlamh
bir iliski bulunmadigi rapor edilmistir (Ozer & Bagcl, 2018).
Bu dogrultuda, hem sag hem de sol elini kullanan
ogrencilerin yazma sirasinda sergiledikleri el duruslari ve
motor davranislarin, yazi okunaklhligina katki saglayip
saglamadiginin belirlenmesi amaciyla degerlendirilmesi
gerekmektedir.

El yazisi zorluklari bireysel ve igsel faktorlerin bir
sonucu olsa da, egitim ortami ile biyomekanik kosullar gibi
dissal faktorler de g6z ardi edilmemelidir (Feder &
Majnemer, 2007). Dissal faktorler genel olarak cevresel ve
ergonomik unsurlardan olusmaktadir. Ogrencinin yasadig
cevrenin kultirel ve toplumsal vyapisi, normlari,
gelenekleri, sosyo-ekonomik durumu, aile ve okul ortami
ile egitimin niteligi ve siresi, el yazisi performansini
etkileyen temel ¢cevresel faktorler arasinda yer almaktadir.
Yaganilan cevre, 6grencilerin okul atmosferini, egitim
materyallerine erisimini ve erken 6grenme deneyimlerini
etkileyerek  yazi  performansini  dolayh  bicimde
sekillendirmekte; c¢ocugun icinde bulundugu fiziksel
ortamlar ise el yazisinin motor yéniinin gelisiminde kritik
bir rol Gstlenmektedir (Saini & Kapoor, 2018). El yazisi
sonradan kazanilan bir beceri olup, bu becerinin
Ogrenildigi ve gelistirildigi temel baglami cevre
olusturmaktadir (Kapoor & Saini, 2017). Bu nedenle, koy,
ilce ve il gibi farkli cevresel kosullarda 6grenim goren
ogrencilerin el yazisi okunakliliklarinin incelenmesi, yaziyi
bicimlendiren cevresel ve sosyo-kiltirel etmenlerin daha
iyi anlasilabilmesi agisindan 6nemlidir.

El yazisini etkileyen digsal faktorlerden bir digeri ise
ergonomik faktorlerdir. Ergonomik faktorler, yazma
sirecinde performansi dogrudan etkileyen kritik bir role
sahiptir. Ergonomik faktorler, 6grencilerin yazma sirasinda
kaslarinda zorlanma veya sikisma olusmamasini saglamak
ve yazmanin temel hedefi olan hizli, rahat ve okunakh
yazabilme becerisini desteklemek agisindan 6nemlidir
(Basaran & Akyol, 2019). Yazi arag-gereglerinin ergonomik
tasarimi ve biyomekanik ergonomik faktérler yazma
ergonomisinin temel bilesenlerini olusturmaktadir. Bu
bilesenler; kalem tutusu, kagit ve kalem kalitesi, sira ve
oturaklarin uygunlugu, masa ylzeyinin yapisi, oturma ve
kagit pozisyonu gibi ¢ok sayida unsuru kapsamaktadir
(Aksu & Can, 2018; Taylor, 2006). Bu unsurlarin
yetersizligi, yazinin akicihgini ve okunakhligini olumsuz
yonde etkileyebilmektedir (Rosenblum vd., 2006; Temur
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vd., 2011). Bu nedenle ergonomi, yalnizca yazma sirasinda
saglanan fiziksel rahatlik agisindan degil, ayni zamanda
okunakli ve diizenli bir yazi becerisinin gelisimi acgisindan
da temel bir neme sahiptir.

Terapistler ve arastirmacilar, uygun olmayan vicut
durusu ile hatal kalem kullaniminin, el yazisi becerisi
yeterince gelismemis bireylerde yazma performansina
iliskin gugliiklerle iliskili oldugunu belirtmektedir (Parush
vd., 1998). Yazma ergonomisi, yazma becerisinin
kazandirilmasi siirecinde 6gretilmesi gereken psikomotor
davranislari kapsamaktadir (Basaran & Akyol, 2019). Bu
baglamda, 6gretmenler 6grencilerin okunakli ve akici yazi
aliskanliklar gelistirebilmeleri icin ergonomik davranislari
da kapsayan yazma 6gretimi sunmalidir (Graham, 1992).
Etkili bir yazma 6gretimi; kalemin nasil tutulacagi, kagidin
masaya nasil konumlandirilacagi, oturma diizeni, ayaklarin
durumu ve viicut pozisyonu gibi ergonomik unsurlarin
sistematik bir sekilde 6gretilmesini icermektedir (Yildiz et
al., 2015). Bu siiregte dogru yazma durusunun 6gretmen
tarafindan modellenmesi, gerektiginde 6grencinin fiziksel
olarak yonlendirilmesi, dlzeltici geri bildirim verilmesi ve
uygun davraniglarin  pekistirilmesi sikhkla kullanilan
Ogretim uygulamalari arasinda yer almaktadir (Graham &
Miller, 1980). S6z konusu uygulamalar, 6grencilerin yazma
sirasinda daha rahat ve kontrolli bir durus
gelistirmelerine katki saglayarak yazinin okunakliligini
dogrudan desteklemektedir.

Ergonomik faktoérler, sinif ortaminda 6gretmenler
tarafindan veya klinik degerlendirmelerde terapistler
tarafindan kolaylikla gozlemlenebilir niteliktedir. Ancak
kalem tutusu, oturus pozisyonu, kagidi yerlestirme bigimi
ve yazl esnasinda gosterilen motor kontrol gibi yazma
slirecine iliskin kritik ipuclari bircok degerlendirmede
yeterince dikkate alinmamaktadir (Rosenblum vd., 2006).
Bu durum, ergonomik faktorlerin yazi performansina
etkisinin arastirilmasinda alanyazinda belirli bosluklar
oldugunu dusindirmektedir. Mevcut alanyazinda,
ergonomik faktorler bazi ¢alismalarda betimsel olarak ele
alinmis (Aksu & Can, 2018; Basaran & Akyol, 2019; Yildiz
vd., 2015), bazilarinda ise yazma hizi ve hata tirleri
Gzerindeki etkisi (Temur vd., 2012; Temur vd., 2011) veya
bitisik egik yaziya hazirlik slirecinin ergonomik becerilere
etkisi (Duran & Akyol, 2010) incelenmistir. Buna karsin,
ergonomik faktorlerin el vyazisi yeterliligi Gzerindeki
6nemine ragmen, bu faktorlerin dogrudan vyazi
okunakliligi ile iliskisini ele alan ¢alismalarin (Aktas, 2023;
Ozer & Bagci, 2018) sinirh sayida oldugu goriilmektedir.
Ozer ve Bagcl (2018) ile Aktas’'in (2023) calismalarinda
ergonomik faktorlerin el yazisinin genel okunakliligi ile
iliskisi ele alinmis; ancak okunakliligin alt unsurlari olarak
kabul edilen bosluk, ebat, bicim, egim ve satir takibi gibi
bilesenler degerlendirme kapsamina dahil edilmemistir.
Bu durum, ergonomik unsurlar ile el yazisi okunakliliginin
alt unsurlari arasindaki iliskiyi ayrintili bicimde inceleyen
calismalarin alanyazinda sinirli oldugunu gostermektedir.
Bununla birlikte, Ozer ve Bagci (2018) bitisik egik yazida
yalnizca kagit pozisyonuna bagli olarak okunakhlikta fark
saptarken; Aktas (2023) dik temel yazida inceledigi
ergonomik faktorlerin higbirinde anlamli bir farklihk

belirlememistir. Elde edilen bu farkl bulgular, ergonomik
faktorlerin yazi okunakhhg Uzerindeki etkisine iligkin
sonuglarin heniiz netlik kazanmadigini ve tutarh bir
goranim sergilemedigini ortaya koymaktadir. Bu nedenle,
yazma ergonomisinin 6grencilerin el yazisi performansini
ve okunakhhgin alt unsurlarini nasil etkiledigini ortaya
koyacak daha kapsamli ve ayrintili calismalara gereksinim
duyulmaktadir.

El yazisi okunaklihgina iliskin yapilan calismalar, bu
becerinin tek bir degisken Uzerinden acgiklanamayacak
kadar ¢ok boyutlu bir yapiya sahip oldugunu
diisindirmektedir. Bu noktada, i¢sel ve dissal faktorlerin
yazi okunaklihg tGzerindeki etkilerinin anlasilmasi; yazma
O0gretim programlarinin uygulanma siirecindeki gicli ve
zayif  yonlerin  belirlenmesi, program niteliginin
gelistirilmesi ve 6gretim sirasinda ortaya ¢ikan sorunlara
yonelik etkili desteklerin planlanmasi agisindan buyik
Onem tasimaktadir.

Ozellikle ilkokul ikinci sinif, bu degerlendirmelerin
yapilmasi bakimindan kritik bir donem olarak o6ne
¢itkmaktadir. Bu sinif diizeyinde 6grenciler, harf bigimlerini
dogru Uretmeye odaklanmanin Gtesine gegerek yazma
surecini giderek otomatiklestirmeye baslamaktadir. Birinci
sinifta yazma becerisi daha ¢cok 6grenme asamasinda olup
temel sekillendirme becerileri 6n plandayken, ikinci sinifta
yazinin okunaklilik ve akicilik gibi nitelikleri daha belirgin
hale gelmektedir. Nitekim birinci siniftan besinci sinifa
kadar (6-11 vyas) tipik gelisim gosteren c¢ocuklarla
yurutilen el yazisi arastirmalari, el yazisi kalitesinin birinci
sinifta hizli bir gelisim gosterdigini, ikinci sinifta ise bir
platoya ulastigini ortaya koymustur (Feder & Majnemer,
2007). Bu durum, ikinci sinifta gozlenen okunakhlik
sorunlarinin erken dénemde belirlenmesini ve sistematik
bicimde  degerlendirilmesini  gerekli kilmaktadir.
Okunaklilik sorunlarinin bu asamada fark edilmesi; yazma
O0gretim programlarinin etkililigini artirmak, 6grencilerin
yazma surecinde karsilasabilecekleri guglikleri dnlemek
ve Ogretim uygulamalarini zamaninda iyilestirmek
acisindan onemli bir firsat sunmaktadir. Mevcut
calismalarda, el yazisi okunakliliginin icsel ve dissal
faktorlerle iliskisi cogunlukla genel dizeyde ele alinmis;
okunaklhligin alt unsurlari ve ilkokul ikinci sinif diizeyine
6zgli  bulgular siirh kalmistir.  Bu  gerekgeler
dogrultusunda, ilkokul ikinci sinif 6grencilerinin el yazisi
okunaklhliginin ¢ok boyutlu olarak incelenmesi gerekli
gorialmustar.

Bu cercevede, arastirmanin amaci; ilkokul ikinci sinif
ogrencilerinin dik temel el yazilarinin okunakhlik diizeyini
belirlemek ve okunakliligin i¢sel faktorler (cinsiyet ve el
tercihi) ve dissal faktorler (okulun bulundugu yer ve
ergonomik faktorler) agisindan anlamh bir farklihk
gosterip  gOstermedigini  incelemektir. Bu amag
dogrultusunda asagidaki sorulara yanit aranmistir.

e ilkokul ikinci sinif 8grencilerinin dik temel el yazisi
okunakliligi nasildir?

e ilkokul ikinci sinif dgrencilerinin dik temel el yazisi
okunakliligi, igsel (bireysel) faktorler olan cinsiyet ve el
tercihi acisindan anlamli bir farkhlik géstermekte midir?
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o ilkokul ikinci sinif dgrencilerinin dik temel el yazisi
okunaklilig, dissal faktorler olan okulun bulundugu yer
ve ergonomik faktorler acisindan anlamli bir farklilik
gostermekte midir?

2. Yontem

2.1 Arastirma Modeli

Bu arastirmanin amaci, ilkokul ikinci sinif 6grencilerinin
dik temel el yazilarinin okunaklilik diizeyini belirlemek ve
okunakliligin igsel faktorler (cinsiyet ve el tercihi) ve digsal
faktorler (okulun bulundugu yer ve ergonomik faktorler)
acisindan anlaml bir farklihk gosterip gostermedigini
incelemektir. Bu amac¢ dogrultusunda nicel arastirma
yontemlerden tarama modeli kullanilmistir. Cresswell’e
(2012) gore tarama arastirmalari, bir grup veya olgunun
mevcut durumunu betimlemeye ve 6zellikler arasindaki

Tablo 1.Katilimcilara iligkin Bilgiler

farkhhklar ortaya koymaya olanak saglar. Bu g¢alismada
tarama modeli, 6grencilerin el yazisi okunakllik diizeyini
belirlemek ve bagimsiz degiskenlere gore olasi farkliliklari
istatistiksel olarak incelemek amaciyla secilmistir.

2.2 Katilimcilar

Arastirmanin  katihmcilar, Milli Egitim Bakanhgi’'na
bagli devlet ilkokullarinda 6grenim goren 227 ikinci sinif
O0grencisinden olusmaktadir. Calisma grubunun
belirlenmesinde, seckisiz olmayan 6rnekleme tirlerinden
uygun ornekleme yontemi tercih edilmistir. Bu yontemde
arastirmaci, zaman, isglicii ve mali kaynaklar agisindan
mevcut sinirliliklar dikkate alarak, veri toplamanin daha
kolay oldugu birey ve gruplari seger (Blylkozturk vd.,
2020). Bu dogrultuda, ilkokul ikinci sinif 6grencilerinden
uygun ve gonulli olanlar bu galismaya dahil edilmistir.
Calisma grubuna iliskin bilgiler Tablo 1'de sunulmustur.

Degisken Boyut N %
- Kiz 107 47.1
Cinsiyet Erkek 120 52.9
- Sag 212 93.4

El Tercihi Sol 15 6.6
Koy 86 37.9
Yerlesim Birimi ilge 78 34.4
il 63 27.8
Ug 108 47.6

Kalem Tutma Ust 16 71
Noktasi Normal 103 45.4
Egik 121 53.3
Ergonomik ozellikler Kagit Tutma Agisi Dik 95 41.9
Paralel 11 4.9

Uzak 8 3.5
Vicut Durusu Normal 141 62.1
Yakin 78 34.4

2.3 Veri Toplama Araglari

Arastirmada, ilkokul ikinci sinif 6grencilerinin temel dik
yazilarinin  okunakliigini  gesitli  degiskenlere gore
degerlendirmek icin, “Cok Boyutlu Okunaklilik Olcegi
(Yildiz & Ates 2007, 2010)”; “Ergonomik Faktorleri
Degerlendirme Formu (Ozer & Bagci, 2018)” ve ikinci sinif
dizeyine uygun olarak secilmis olan iki metin
kullanilmistir.

Ergonomik Faktorleri Degerlendirme Formu: Yazinin
ergonomik faktorlerini belirlemek amaciyla Ozer ve Bagci
(2018) tarafindan gelistirilmis olan bu form, ¢ bélimden
olusmaktadir. Ergonomik faktorler; kalem tutma noktasi,
kagidin  agisi  ve yazarken oturus bicimi ile
sinirlandiriimigtir.  Kalem tutusu, kalemin Ust, normal
mesafe ve ug bélliimiinden tutulmasina gore incelenmistir.
Kagidin acisi ise dik (90°), egik (90° ile 180° arasinda) ve
siraya paralel ya da yatay (180° civari) tutma durumlarina
gore degerlendirilmistir. Yazi yazan 6grencinin viicudunun
durusu ise kagida uzak (bel dik veya bas arkaya egimli),
kagida normal mesafede (bel dik, sirt hafif 6ne egik) ve
kagida cok yakin (6ne dogru fazla egimli) biciminde
incelenmistir.
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Cok Boyutlu Okunaklilik Olcegi: Ogrencilerin bitisik egik
yazi okunakliligini tespit etmek amaciyla Yildiz ve Ates
(2007, 2010) tarafindan gelistirilmis ve Gok ve Bas, (2020)
tarafindan dik temel yaziya uyarlanmis, 5 faktorla analitik
degerlendirme yaklasimina gore hazirlanmis dereceli
puanlama anahtaridir. Okunakhlk kriterleri; egim, bosluk,
ebat, bicim ve satir takibi olarak belirlenmistir. Her bir
kritere ait cevaplar, “tamamen yeterli=3, kismen yeterli
=2, yeterli degil =1” seklinde puanlanmistir. Alinabilecek
en duslik puan 5 ve en yiiksek puan 15’tir. Cok Boyutlu
Okunaklilik Olcegi” ne gore her bir boyut icin 1-1.66 arasi
hig yeterli degil, 1.67-2.32 arasi orta dizeyde yeterli, 2.33
ile 3 arasi tamamen yeterli olarak nitelendirilirken, toplam
puan agisindan 5-8.3 arasi olan 06grencilerin yazilari
okunakl degil, 8.4-11.7 olan &grencilerin yazilari orta
diizeyde okunakli, toplam puani 11.8-15 olan 6grencilerin
yazilari ise, okunakli olarak degerlendirilmistir (Gok & Bas,
2020).

Uygulanan Metinler: Ogrencinin dik temel yazisinin
okunakhligini  degerlendirebilmek icin iki metin
belirlenmistir. ilkokul ikinci sinif diizeyinde bir Tiirkce ders
kitabindan “Uygulama Metni-1 (101 kelime, 142 hece)”,
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“Uygulama Metni-2 (30 kelime, 73 hece)” dikte metni
olarak segilmistir.

Soguk kis glinlerinde kpekler |7 saat, i .
kediler ise 6 saat ag kalifarsa donarak 6lirer. uh c‘n
Yemek artikdlanmizi ¢Gpe atmak yenine kapi
dnline bir kap ile koysak belki de bir can

Betonlasan diinyada onlar

kurtan
uhtag, unutmayalim! Sokak hayvanianni
yagam miicadelelerine katks saglamak icin
mahallelerinizde uygun olan yerlere bir

kap yemek ve

koymanz onlann sagligi

agisindan gok nemlidir:

Duyartliginiz icin tegekldirler.
Sekil 1. Uygulama Metni-1 (Atasci, 2018)

Voo o pp o VO Pogg Vo
Furkan tanidgim en iyi insanlardandir. Bos zaman-
larinda zor durumdaki insanlara yardim etmek icin gok
biytk gayret gésterir. Yasl, genc, fakir, zengin de-
meden kimin ihtiyaci varsa ona elinden gelen yardimi

yapar,
42 ] oy oV “V'“v_u-v O
Sekil 2. Uygulama Metni-2 (Atasci, 2018)

Ogrencilerin yazi performansini  daha bitiinciil
bicimde degerlendirebilmek amaciyla biri kisa (30 kelime),
digeri uzun (101 kelime) olmak (izere iki metnin
kullanilmasina karar verilmistir. Metinler, arastirmacilar
tarafindan MEB onayl ilkokul ikinci sinif Tiirkce ders
kitaplari taranarak belirlenmistir. On segim siirecinde
metinlerin harf cesitliligi, hece yapisi ve kelime tiri
bakimindan Tirkgenin ses—yazi  6zelliklerini  temsil
etmesine ve yazma becerisini degerlendirmeye uygun
olmasina dikkat edilmistir. Olgme siirecinde igerik
asinahiginin etkisini sinirlamak amaciyla, metinlerin ders
kitabinin son temalarinda yer alan metinlerden
secilmesine &zen gdsterilmisti. On secimden sonra
metinler, biri sinif 6gretmeni, digeri Tlrkge egitimi uzmani
olmak Uzere iki uzmanin gorisiine sunulmus ve sinif
diizeyi ile 6lgme amaci agisindan uygun bulunmustur.

Calismada etik siireg su sekildedir:

e Sivas Cumhuriyet Universitesi Bilimsel Arastirma ve

Yayin Etigi Sosyal ve Beseri Bilimler Etik Kurulu'ndan
etik kurul onayi alindi (Tarih: 24.02.2022, Numara: E-
60263016-050.06.04-136498)

o Katiimcilardan bilgilendirilmis onam alindi.

2.4 Verilerin Toplanmasi

Arastirmanin uygulamasi, 2022-2023 egitim-6gretim
yitli 1. yarniyihnda, Milli Egitim Bakanligi'na bagl devlet
ilkokullarinin ikinci sinif subelerinde 6grenim goren 227
ogrenci ile gerceklestirilmistir. Uygulama 6ncesinde sinif
O0gretmenleriyle gorisilerek arastirmanin amaci ve
uygulama siireci hakkinda bilgi verilmis, calismaya katihm
gondlluluk esasina gore ydritilmistir.  Uygulama
metinleri, bir ders saati icinde, 6grencilere dort satir ve (g
araliktan olusan vyazi  kagitlari  dagitilarak, sinif
O0gretmenleri tarafindan dikte yoluyla yazdirilmistir.
Ogretmenlerden metinleri normal konusma hizinda
okumalari, metinle ilgili ek agiklama, yonlendirme veya
tekrar yapmamalari istenmistir. Bu uygulama ile 6gretmen
kaynakli farkliliklarin en aza indirilmesi amaglanmigtir.
Dikte sirecinde iki arastirmaci sinif ortaminda bulunmus,
ogrencileri yazi yazarken es zamanli olarak gézlemlemis ve
her 6grenci icin “Ergonomik Faktoérleri Degerlendirme

Formu”nu bagimsiz bicimde doldurmustur. Dikte
¢alismasinin  tamamlanmasinin  ardindan 6grencilere
verilen yazi kagitlari toplanmis, ilgili ergonomik

degerlendirme formlariyla eslestirilerek degerlendirme
surecinde kullaniimak tizere diizenlenmistir.

2.5 Veri Analizi

Arastirmada kullanilan istatistiksel ~ analizler,
degiskenlerin alt gruplarin 6rneklem buyuklikleri ve
verilerin normal dagihm ozellikleri dikkate alinarak

belirlenmistir. Blyukozturk’'e (2011) goére, 6rneklem
blyiklGaginin  30’un altinda oldugu durumlarda
nonparametrik testlerin kullanilmasi uygundur. Bu

dogrultuda, alt gruplarin kisi sayisinin 30’un altinda oldugu
el tercihi, kalem tutma noktasi, kagit tutma acisi ve viicut
durusu degiskenlerinde nonparametrik testler; 6rneklem
blylklGglinin 30 ve lizerinde oldugu cinsiyet ve okulun
bulundugu yer degiskenlerinde ise normallik varsayimi
saglanmasi kosuluyla parametrik testler kullaniimistir.
Cinsiyet ve okulun bulundugu yer degiskenlerine iligkin
normallik varsayimi  Kolmogorov-Smirnov testi ile
sinanmis; p<.05 durumunda ¢arpiklik ve basiklik katsayilari
incelenmistir (BUyukoztirk, 2011). Carpikhk ve basikhk
degerlerinin +1,5 araliginda olmasi normallik varsayiminin
saglandigini gostermektedir (Tabachnick & Fidell, 2013).
Normallik analizlerine iliskin sonuglar Tablo 2’'de
sunulmusgtur.
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Tablo 2. Cinsiyet ve Okulun Bulundugu Yer Degiskenine Ait Verilerin Normal Dagilim Varsayimlari

Olgek Degisken K-S df p Carpiklik Basiklik
Cinsi Kiz .334 107 .000* -.770 -.475
Insiyet Erkek 263 120 .000* -.090 -.902
Egim okulun Kéy 269 86 .000* .029 826
bulundugu yer Il.ge 276 78 .000* -.422 -.652
1] 371 63 .000 -1,023 -.196
Cinsi Kiz .302 107 .000* -.601 -.698
Insiyet Erkek 276 120 .000* 413 -1.207
Bosluk Okulun !(6y .249 86 .000* .261 -.950
. lige .205 78 .000* .023 -1.349
bulundugu yer ;
1] .372 63 .000* -.957 -.572
Cinsiyet Kiz .306 107 .000* -.080 -.514
Ebat Erkek .287 120 .000* .035 -.667
okulun !(6y .305 86 .000* .105 -.537
bulundugu yer Ilf;e .303 78 .000* .010 -.435
1] .301 63 .000* -.270 -.593
Cinsiyet Kiz .363 107 .000* -.022 -.286
Erkek .323 120 .000* .407 -.826
Bicim okulun Kby .385 86 .000* 1,000 .036
bulundugu yer Il_ge .388 78 .000* -.204 -.399
1] .399 63 .000* -.236 463
Cinsiyet Kiz .289 107 .000* -.489 -1.146
Cizgi Takibi Erliek 215 120 .000* -.059 -1.381
okulun !(oy 241 86 .000* .192 -1.398
bulundugu yer Ilf;e .284 78 .000* -.457 -1.192
1] .300 63 .000* -.606 -.753
Cinsiyet Kiz .130 107 .000* -.411 -.163
Erkek .093 120 .013* 141 -.654
Toplam Puan Okulun I_(é')y 116 86 .006* 172 -.913
bulundugu yer |If;e .164 78 .000* -.072 .082
1] .169 63 .000* -.587 -.099

*p<.05

Tablo 2 incelendiginde, cinsiyet ve okulun bulundugu

yer degiskenlerine ait veri setinin normallik varsayimini
karsiladigi  bulunmugtur. Bu bulgular dogrultusunda
analizlerde; cinsiyet degiskeni icin bagimsiz 6rneklemler t-
testi, okulun bulundugu yer degiskeni icin tek yonli
varyans analizi (ANOVA), el tercihi degiskeni icin Mann-
Whitney U testi, kalem tutma noktasi, kagit tutma agisi ve
vicut durusu degiskenleri icin ise Kruskal-Wallis H testi
kullanilmistir.

2.6 Gegerlilik ve Giivenirlik

Arastirmada 6lgme araglarinin gegerligini desteklemek
amaciyla, degerlendirme olgitlerinin arastirma amacina
uygunlugu ve olgme siirecinin standartlastiriimasi esas
alinmistir.  Okunakhhk degerlendirmesi, yaziyi analitik
Olgltler Gzerinden incelemeye olanak taniyan dereceli
puanlama vyaklasimiyla gergeklestirilmis; ergonomik
faktorler ise yazma stirecine iliskin dogrudan gozlenebilir
davranislar temel alinarak degerlendirilmistir.
Ogrencilerin yazi performansinin temsil giiciinii artirmak
amaciyla farkli uzunlukta iki metin kullanilmis ve
uygulamalar tiim 6grenciler icin ayni yonergeler ile benzer
kosullar altinda yirGtalmustir. Uygulama siireci farkli sinif
ogretmenleri tarafindan vyiritilmis olmakla birlikte,
uygulayici etkisini sinirlandirmak amaciyla dikte metinleri
ve uygulama yonergeleri dnceden standartlastiriimistir.
Olgme sonuglarinin gegerligini desteklemek amaciyla
okunaklilik ve ergonomik degerlendirmeler, uygulayici
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ogretmenlerden bagimsiz olarak arastirmacilar tarafindan
gerceklestirilmistir. Bu dizenlemeler, 6lgme sirecinin
gecerligini gliclendiren unsurlar olarak degerlendirilmistir.

Olgme araglarinin gecerligine iliskin bu diizenlemelerin
yani sira, elde edilen verilerin glvenirligi puanlayicilar
arasl uyum temelinde incelenmistir. Bu kapsamda, iki
uygulayici arasindaki uyumu belirlemek amaciyla Cohen’in
Kappa katsayisi hesaplanmistir. Buna gore, “Ergonomik
Faktoérleri Degerlendirme Formu” igin kalem tutma noktasi
.984 (p<.05), kagit agisi 1 (p<.05) ve viicut durusu .991
(p<.05) olarak bulunmustur. “Cok Boyutlu Okunaklilhk
Olgegi” icin Cohen Kappa katsayisi .891 (p<.05) olarak
hesaplanmistir. Bu bulgular, uygulayicilar arasindaki
uyumun oldukca yiiksek oldugunu gostermektedir (Kilig,
2015).

3. Bulgular

3.1 ilkokul ikinci Sinif Ogrencilerinin Dik Temel Yazilarinin
Okunakliligina iliskin Bulgular

ilkokul ikinci sinif 8grencilerinin dik temel yazilarinin
okunakhlik diizeyine ve okunaklilik alt boyutlarin yeterlilik
diizeylerine iliskin frekans ve yuzdeler hesaplanmistir.
Analiz sonuglarina Tablo 3’te yer verilmistir.
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Tablo 3. Dik Temel Yazilarinin Okunaklilik Diizeylerine iliskin Frekans ve Yiizdeler

Alt Boyutlar f %
Yetersiz 35 15.4
Egim Orta duzeyde yeterli 102 44.9
Tamamen yeterli 90 39.6
Yetersiz 64 28.2
Bosluk Orta duzeyde yeterli 87 38.3
Tamamen yeterli 76 335
Yetersiz 45 19.8
Ebat Orta duizeyde yeterli 131 57.7
Tamamen yeterli 51 22.5
Yetersiz 91 40.1
Bigim Orta duzeyde yeterli 125 55.1
Tamamen yeterli 11 4.8
Yetersiz 56 24.7
Cizgi Takibi Orta duizeyde yeterli 83 36.6
Tamamen yeterli 88 38.8
Okunakli degil 59 26.0
Toplam Orta diizeyde okunakl 99 43.7
Okunakli 71 30.3

Tablo 3’te yer alan bulgulara goére, 0Ogrencilerin
%26.0'inin  yazilarinin  okunakli olmadigi, %43.7’sinin
yazilarinin orta diizeyde okunakli oldugu ve %30.3’{inlin
yazilarinin okunakh oldugu belirlenmistir. Okunakhhgin alt
boyutlari incelendiginde; egim boyutunda 6grencilerin
%15.4’Unln yetersiz, %44.9'unun orta dizeyde yeterli ve
%39.6’sinin yeterli diizeyde oldugu; bosluk boyutunda
Ogrencilerin  %28.2’sinin  yetersiz, %38.3’Unln orta
dizeyde yeterli ve %33.5’inin yeterli dizeyde oldugu
gorilmistir. Ebat boyutunda o6grencilerin %19.8’inin
yetersiz, %57.7’sinin orta dizeyde yeterli ve %22.5’inin
yeterli diizeyde oldugu belirlenirken; bicim boyutunda
ogrencilerin %40.1’inin yetersiz, %55.1’inin orta diizeyde
yeterli ve vyalnizca %4.8’inin yeterli dizeyde oldugu
saptanmistir. Cizgi takibi boyutunda ise ©grencilerin
%24.7’sinin yetersiz, %36.6’sinin orta diizeyde yeterli ve
%38.8’inin yeterli diizeyde oldugu belirlenmistir.

Genel olarak egim, bosluk, ebat ve bicim boyutlarinda
ogrencilerin  ¢ogunlugunun orta dizeyde performans
sergiledigi; cizgi takibi boyutunda ise yeterli dizeyde
performans gosteren 6grenci oraninin daha yiiksek oldugu
gorilmektedir. Yeterli diizeyde performans gosteren
Ogrenci sayisinin en fazla oldugu boyut egim olurken, bunu
siraslyla gizgi takibi, bosluk ve ebat boyutlari izlemekte; en
dusik vyeterli dizey orani ise bicim boyutunda
gorilmektedir. Yetersiz dizeyde performans gosteren
o6grenci oraninin en yiksek oldugu boyut bicim olurken,
bunu bosluk, cizgi takibi ve ebat boyutlari izlemekte; en
dusik vyetersiz diizey orani ise egim boyutunda yer
almaktadir. Bu bulgular, 6grencilerin o6zellikle yazinin
bigimsel 6zelliklerini ve boyutunu kazanmada daha fazla
destege ihtiya¢c duyduklarini, egim ve ¢izgi takibi gibi
boyutlarda ise nispeten daha basarih olduklarini
gostermektedir.

3.2. Dik Temel Yazi Okunaklihginin Bireysel Ozelliklere
(Cinsiyet, El Tercihi) Gore Degisimine iliskin Bulgular

ilkokul ikinci sinif &grencilerinin dik temel vyaz
okunakhligina iliskin alt boyutlar ile toplam okunaklilik
puanlarinin cinsiyet ve el tercihine gore degisimini
belirlemek amaciyla yapilan analiz sonuglari Tablo 4 ve
Tablo 5’te sunulmustur.
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Tablo 4. ilkokul ikinci Sinif Ogrencilerinin Yazi Okunaklihg Alt Boyutlari ve Toplam Okunaklilik Puaninin Cinsiyete Gére

Bagimsiz Gruplar t-testi Sonuglari

Levene Testi

Olgek Grup N X S.S. . 0 t sd P

Egim Kiz 107 2.43 .66 2.647 .105 4,125 225 .000*
Erkek 120 2.06 .69

Bosluk Kiz 107 2.36 .67 2.098 .149 6.078 225 .000*
Erkek 120 1.77 77

Ebat Kiz 107 2.09 .63 .011 917 1.468 225 .143
Erkek 120 1.96 .66

Bicim Kiz 107 1.76 .55 4.865 .028 3.011 225 .003*
Erkek 120 1.54 .56

Cizgi Takibi Kiz 107 2.26 .76 .725 .395 2.205 225 .028*
Erkek 120 2.03 .78

Toplam Kiz 107 10.92 2.24 1.839 176 4.909 225 .000*
Erkek 120 9.38 .22

*p<.05

Tablo 5. ilkokul ikinci Sinif Ogrencilerinin Yazi Okunaklihgi Alt Boyutlari ve Toplam Okunaklilik Puaninin El Tercihine

Gore Mann Whitney U-Testi Sonuglari

Olgek Grup N Sira Ort. Sira Top. U z p
E8i Sag 212 114.97 24374.50 1383.500 -.915 .360
im
& Sol 15 100.23 1503.50
Bosluk Sag 212 113.57 24077.00 1499.000 -.394 .694
oslu
5 Sol 15 120.07 1801.00
Ebat Sag 212 114.17 24204.00 1554.000 -.165 .869
a
Sol 15 111.60 1674.00
Bici Sag 212 113.72 24108.00 1530.000 -.278 .781
IcIm
¢ Sol 15 118.00 1770.00
o Sag 212 113.37 24034.00 1456.000 -.582 561
Cizgi Takibi
Sol 15 122.93 1844.00
Sag 212 113.98 24163.50 1585.500 -.018 .985
Toplam
Sol 15 114.30 1714.50

*p<.05

Tablo 4’te yer alan bagimsiz orneklemler t-testi
sonuglarina gore, yazi okunaklihigina iliskin egim, bosluk,
bicim ve ¢izgi takibi alt boyutlari ile toplam puanin cinsiyet
degiskenine gore istatistiksel olarak anlamh bir farklihk
gosterdigi belirlenmistir (p<.05). Buna karsilik, ebat alt
boyutunda cinsiyete gore istatistiksel olarak anlamli bir
farklilik bulunmamistir (p>.05). Anlamh farkhlik saptanan
alt boyutlar ve toplam puan agisindan kiz 6grencilerin
puan ortalamalarinin erkek 6grencilerden daha ylksek
oldugu tespit edilmistir.

Tablo 5’te yer alan Mann—Whitney U testi sonuglarina
gore, yazi okunaklihgina iliskin alt boyut puanlar ve
toplam puanin el tercihi degiskenine gore istatistiksel
olarak anlamli bir farkliliklar géstermedigi belirlenmistir
(p>.05).

3.3 Dik Temel Yazi Okunaklihginin Cevresel Faktorlere
(Okulun Bulundugu Yer, Ergonomik Faktorler) Gore
Degisimine iliskin Bulgular

ilkokul ikinci simif &grencilerinin dik temel yazi
okunakliligina iliskin alt boyutlar ile toplam okunaklilik
puanlarinin  okulun bulundugu vyer ve ergonomik
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faktorlere gore degisimini belirlemek amaciyla yapilan
analiz sonuglari Tablo 6, Tablo 7, Tablo 8 ve Tablo 9'da
sunulmustur.
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Tablo 6. ilkokul ikinci Sinif Ogrencilerinin Yazi Okunaklihg Alt Boyutlari ve Toplam Okunakliik Puaninin Okulun
Bulundugu Yere Gore Tek Yonll Varyans Analiz (ANOVA) Analiz Sonuglari

Olgek Grup N X S.S V.K. K. T. sd K.O. F p A.F.
1.Kéy 86 1.97 .68 G.arasl 10.64 2 5.32 11.796 .000*
5 20ce 78 2.33 63 G.igi 101.03 224 451 351
Egim 3.il 63 249 69  Toplam 11167 226 251
Levene=2.428 p=.091
1.Kéy 86 1.82 1.82 G.arasl 14.43 2 7.22 12.945 .000*
2.ilge 78 1.98 1.98 G.igi 124.92 224 .55 3>1
Bosluk 3.l 63 244 244  Toplam 13936 226 352
Levene=.930 p=.396
1.K6y 86 1.88 .63 G.arasl 5.60 2 2.80 6.956 .001*
Ebat 2.il.<;e 78 1.98 .53 G.igi 90.23 224 403 3>1
3.1 63 2.26 .52 Toplam 95.84 226 3>2
Levene=1.606 p=.203
1.Kéy 86 1.43 47 G.arasl 6.96 2 3.48 11.672 .000*
. 2.ilge 78 1.73 48 G.igi 66.84 224 .298 3>1
Bigim 3.il 63 1.84 52 Toplam 73.80 226 251
Levene=5.557 p=.004*/ Games-Howell testi
1.Kéy 86 1,89 .79 G.arasl 8.74 2 4.37 7.488 .001*
Cizgi 2.i|ge 78 2,24 77 G.igi 130.74 224 .58 3>1
Takibi 3.il 63 2,34 69 Toplam 139.48 226 2>1
Levene=.455 p=.635
1.K6y 86 9.01 2.45 G.arasi 210.38 2 105.19 19.971 .000* 351
2.ilge 78 10.28 2.09 G.igi 1179.86 224 5.26 2>1
Toplam .
3.1 63 11.39 2.30 Toplam 1390.24 226 3>2
Levene=2.389 p=.094
*p<.05

Ergonomik faktorlerden, “kalem tutma noktasi, kagit tutma agcisi ve viicut durusu” degerlendirilmistir.

Tablo 7. ilkokul ikinci Sinif Ogrencilerinin Yazi Okunakhligi Alt Boyutlari ve Toplam Okunakhlik Puaninin Kalem Tutma
Noktasina Gore Kruskal Wallis H-Testi Analiz Sonuglari

Olgek Grup N Sira Ort. sd X2 p A.F.( Mann Whitney U)
1. Uc 108 111.27
Egim 2. Ust 16 101.09 2 1.624 444
3. Normal 103 118.86
1. Uc 108 108.27
Bosluk 2. Ust 16 100.06 2 3.552 .169
3. Normal 103 122.17
1. Uc 108 101.64
Ebat 2. Ust 16 83.69 2 18.627 .000* ::
3. Normal 103 131.67
1. Uc 108 106.89
Bicim 2. Ust 16 79.75 2 12.383 .002* ::;
3. Normal 103 126.78
1. Uc 108 107.14
Cizgi Takibi 2. Ust 16 93.31 2 6.094 .048* 31
3. Normal 103 124.40
1. Uc 108 103.73
Toplam 2. Ust 16 81.38 2 12.759 .002* :Z;
3. Normal 103 129.84
*p<.05
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Tablo 8. ilkokul ikinci Sinif Ogrencilerinin Yazi Okunakhligi Alt Boyutlari ve Toplam Okunaklilik Puaninin Kagit Tutma

Acisina Gore Kruskal Wallis H-Testi Analiz sonuclari

Olgek Grup N Sira Ort. sd X2 p A.F.( Mann Whitney U)
1. Egik 121 113.83
Egim 2. Dik 95 116.83 2 1.741 419
3.Paralel 11 91.50
1. Egik 121 109.26
Bosluk 2. Dik 95 120.54 2 1.835 .400
3.Paralel 11 109.64
1. Egik 121 124.18
Ebat 2. Dik 95 106.01 2 11.450 .003* 1:3
3.Paralel 11 71.00
1. Egik 121 123.12
Bigim 2. Dik 95 103.14 2 6.563 .038%* 1>2
3.Paralel 11 107.45
1. Egik 121 119.86
Cizgi Takibi 2. Dik 95 104.29 2 4.561 .102
3.Paralel 11 133.45
1. Egik 121 119.42
Toplam 2. Dik 95 108.37 2 1.859 .395
3.Paralel 11 102.95
*p<.05

Tablo 9. ilkokul ikinci Sinif Ogrencilerinin Yazi Okunakliligi Alt Boyutlari ve Toplam Okunaklilik Puaninin Viicut Durusuna

Gore Kruskal Wallis H-Testi Analiz Sonuglari

Olgek Grup N Sira Ort. sd X2 p

1.Uzak 8 117.38

Egim 2.Normal 141 115.01 2 .165 921
3.Yakin 78 111.83
1.Uzak 8 139.31

Bosluk 2.Normal 141 114.86 2 1.725 422
3.Yakin 78 109.85
1.Uzak 8 134.13

Ebat 2.Normal 141 117.38 2 2.961 .228
3.Yakin 78 105.82
1.Uzak 8 149.00

Bigim 2.Normal 141 113.43 2 3.125 .210
3.Yakin 78 111.44
1.Uzak 8 132.06

Cizgi Takibi 2.Normal 141 113.38 2 .715 .700
3.Yakin 78 113.27
1.Uzak 8 139.50

Toplam 2.Normal 141 115.11 2 1.654 437
3.Yakin 78 109.38

*p<.05

Tablo 6’da yer alan tek yonli varyans analizi (ANOVA)
sonuglarina gore, yazi okunakliligina iliskin alt boyut
puanlari ile toplam puanin okulun bulundugu vyer
degiskenine gore istatistiksel olarak anlamli farkliliklar
gosterdigi saptanmistir (p<.05). Ortaya ¢ikan anlamli
farkhliklarin hangi gruplar arasinda oldugunu belirlemek
amaciyla, alt gruplardaki 6rneklem sayilarinin birbirine
yakin olmamasi nedeniyle, varyanslarin homojen oldugu
durumlarda Scheffé testi; varyanslarin homojen olmadigi
durumlarda ise Games—Howell testi kullaniimistir. Yapilan
¢oklu karsilastirmalar sonucunda, egim, bigim ve gizgi
takibi alt boyutlarinda il ve ilgede 6Ogrenim goéren
o6grencilerin puan ortalamalarinin kéyde 6grenim goren
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o0grencilerden daha yiksek oldugu; bosluk ve ebat alt
boyutlarinda ise koy ve ilcede 6grenim goren 6grencilerin
puan ortalamalarinin ilde 6grenim goren 6grencilerden
daha disiik oldugu tespit edilmistir. Toplam puan
agisindan ise ilde Ogrenim goéren o6grencilerin ilgede
O0grenim gorenlerden, il ve ilgede Ogrenim goren
ogrencilerin de kdyde 6grenim gbéren ogrencilerden daha
yuksek puan ortalamalarina sahip oldugu belirlenmistir.
Tablo 7'de yer alan Kruskal-Wallis H testi sonuglarina
gore, yazi okunakhhgina iliskin egim ve bosluk alt
boyutlarinda kalem tutma sekli degiskenine gore
istatistiksel olarak anlamli bir farklilik bulunmamistir
(p>.05). Buna karsilik, ebat, bicim ve cizgi takibi alt
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boyutlari ile toplam puanin kalem tutma sekli degiskenine
gore istatistiksel olarak anlamli farkhliklar gosterdigi
saptanmistir  (p<.05). VYapilan ikili karsilastirmalar
sonucunda, ebat, bicim ve toplam puan agisindan kalemi
normal yerinden tutan 6grencilerin puan ortalamalarinin
kalemi ugtan ve Gstten tutan 6grencilerden daha ylksek
oldugu; cizgi takibi alt boyutunda ise kalemi normal
yerinden tutan 6grencilerin puan ortalamalarinin kalemi
uctan tutan Ogrencilerden daha yuiksek oldugu tespit
edilmistir.

Tablo 8’de yer alan Kruskal-Wallis H testi sonuglarina
gore, yazi okunaklihgina iliskin egim, bosluk ve ¢izgi takibi
alt boyutlar ile toplam puanin kagit tutma sekli
degiskenine gore istatistiksel olarak anlamh bir farklihk
bulunmamistir (p>.05). Buna karsin, ebat ve bicim alt

boyutlarinin  kagit tutma sekli degiskenine gore
istatistiksel olarak anlamh bir farkliik gosterdigi
saptanmistir  (p<.05). VYapilan ikili karsilastirmalar
sonucunda, ebat alt boyutunda kagidi egik tutan

ogrencilerin puan ortalamalarinin kagidi dik ve paralel
tutanlardan; bigim alt boyutunda ise kagidi egik tutan
ogrencilerin puan ortalamalarinin kagidi dik tutanlardan
daha yiiksek oldugu tespit edilmistir.

Tablo 9’da yer alan Kruskal-Wallis H testi sonuclarina
gore, yazi okunaklihgina iliskin alt boyut puanlarn ile
toplam puanin viicut durusu degiskenine goére istatistiksel
olarak anlamli farkhliklar gostermedigi tespit edilmistir
(p>.05).

4. Tartisma

Arastirmada oncelikle ilkokul ikinci sinif 6grencilerinin
dik temel yazilarinin okunaklilhk diizeyi ve okunaklilik alt
boyutlarindaki vyeterlilikleri incelenmistir. Elde edilen
bulgular, 6grencilerin ¢ogunlugunun dik temel yazilarinin
orta diizeyde okunakli oldugunu gostermektedir. Alt
boyutlar agisindan bakildiginda, egim, bosluk, ebat ve
bicim boyutlarinda 06grencilerin  gogunlugunun orta
dizeyde; c¢izgi takibi boyutunda ise cogunlugun yeterli
dizeyde performans sergiledigi tespit edilmistir. Ayrica
egim ve ¢izgi takibi alt boyutlarinda yeterli diizeydeki
o6grenci sayisinin diger boyutlara kiyasla daha yiksek
oldugu; buna karsilik bicim ve ebat boyutlarinda yeterli
dizeydeki 6grenci sayisinin olduk¢a dusik oldugu
belirlenmistir. Bu bulgu, 06grencilerin yazilarinin genel
olarak tamamen okunakl olmadigini; 6zellikle harf bigimi
ve boyutu agisindan daha fazla destege ihtiyag
duyduklarini, egim ve ¢izgi takibi gibi boyutlarda ise gbrece
daha basarili olduklarini ortaya koymaktadir. Alan yazinda
yer alan arastirma sonuglari incelendiginde, mevcut
c¢alismanin bulgularini destekleyen sonuglara ulasildig
gorilmektedir. Polat ve Kesik (2023), Gok ve Bas (2020) ile
Ulu’nun (2019) calismalarinda da 6grencilerin dik temel
yazilarinin okunaklilik diizeyinin genel olarak orta diizeyde
oldugu rapor edilmistir. Polat ve Kesik (2023), egim, aralik,
boyut ve satir farkindahgi boyutlarinda okunakhhgin orta
dizeyde oldugunu; buna karsin bicim boyutunda
okunakliligin yetersiz oldugunu ortaya koymustur. Benzer
bicimde Gok ve Bas (2020), birinci sinif 6grencilerinin dik

temel yazilarinda en yiksek performansin egim ve satir
takibi boyutlarinda, en disik performansin ise bigim alt
boyutunda oldugunu tespit etmistir. Ulu’nun (2019)
calismasinda da (egim boyutu incelenmemis olmakla
birlikte) 6grencilerin okunakhhk alt boyutlarinda genel
olarak orta diizeyde performans gosterdigi belirlenmistir.

Graham vd. (2006), iyi ve kotu el vyazlarini
kargilastirdiklari  galismalarinda, egim disindaki tim
boyutlarda anlamh farkliliklar bulmus ve egimin yaz
okunakhligini tek basina belirleyen bir ol¢it olmadigini
vurgulamistir. Bu baglamda, egimin 6grenciler arasinda
daha az degiskenlik gosteren bir boyut oldugu ifade
edilebilir. Mevcut ¢alismada da egim boyutunda yetersiz
diizeydeki 6grenci sayisinin diger boyutlara gére daha az
olmasi, 6grencilerin bliyliik cogunlugunun egim agisindan
temel dizeyde yeterli oldugunu ve bu boyutun daha
homojen bir performans alani sundugunu
duslindiirmektedir.

Bosluk boyutuna iliskin bulgular, 6grencilerin énemli
bir boliminin bu boyutta vyeterli performans
sergileyemedigini gostermektedir. Lee (2022), mekansal
iliskiler becerisinin harfleri satirlar arasinda tutmada ve
kelime ile harfler arasinda uygun bosluklar birakmada
kritik bir rol oynadigini ve bunun yazi okunakhhgini
artirdigini ifade etmistir. Zaner-Bloser (2003b), kelimeler
ve climleler arasindaki boslukta tutarliligin 6nemine dikkat
¢cekmis; kelimeler arasinda bir, climleler arasinda iki
parmak bosluk birakilmasini 6nermistir (aktaran Lhamo &
Rigdel, 2025). MEB (2019) Tirkce Ogretim Programi’nda
kelimeler  arasinda uygun bosluk birakilmasi
vurgulanmakla birlikte, boslugun miktarina iliskin agik bir
olgit yer almamaktadir. MEB (2024) programinda ise
sOzcikler  arasindaki bosluk  harf  boyutlariyla
iliskilendirilmis; ancak ctimleler arasi bosluga iliskin bir
aciklama yapilmamistir. Bu durum, bosluk kullanimina
yonelik  kazanimlarin  sinirl ve belirsiz  oldugunu
gostermektedir. Bu baglamda, mevcut ¢alismada bosluk
boyutunda yeterli diizeydeki 0Ogrenci sayisinin duisik
olmasi, 6grencilerin mekansal diizenleme becerilerinin
halen gelisim asamasinda oldugunu ve programdaki sinirh
yonlendirmelerin bu durumu etkileyebilecegini
duslindiirmektedir.

Ebat boyutuna iliskin bulgular, 6grencilerin 6nemli bir
boliminin bu boyutta yeterli performans
sergileyemedigini gostermektedir. Calp (2013), ilkokul
ikinci sinif 6grencilerinin harf boyutlarini satir bosluguna
uygun bicimde ayarlamakta zorlandiklarini belirtmistir.
Benzer sekilde, Babayigit (2018) ilkokul birinci sinif
ogrencilerinin harfleri satir bosluguna uygun biyklikte
yazmadiklarini; normal boyuttan hem ¢ok daha kiiglik hem
de ¢ok daha biyik yazdiklarini tespit etmistir. Charles vd.
(2004) ise ilkokul birinci sinif 6grencilerinin el yazisinin
Ogretmenlerin beklediginden belirgin bicimde daha biiyik
oldugunu, harf boyutunun esas olarak birinci ve ikinci
siniflar arasinda azaldigini bildirmistir (Chartrel & Vinter,
2008). Ziviani ve Elkins (1984) tarafindan Avustralya’da 3—
7. siniflarda 6grenim goéren 575 ¢ocugun el yazisi Granleri
incelendiginde, kelimeler arasindaki mesafenin (bosluk)
ve harf boyutunun c¢ocuklar bliylidiikce kademeli olarak
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azaldigi; buna karsilik harf olusturma ve yatay hizalama
dogrulugunun 2. siniftan 6. sinifa kadar diizenli bicimde
iyilestigi, ancak 7. sinifta bu dogrulukta hafif bir dusls
yasandigi belirlenmistir. Chartrel ve Vinter (2008) el yazisi
hizi ve harf boyutunun, distal hareketlerin motor
kontroliinin uzun sireli gelisiminin bir sonucu oldugunu
ve bu becerilerin 10 yasindaki ¢ocuklarda dahi 6nemli
degiskenlikler goésterebildigini ifade etmiglerdir. Ozcan
(1992) da okula baslayan 6grencilerin nesnelerin sekil,
blylklik ve mekansal 6zelliklerini algilayarak yazilarini
olusturmak zorunda kaldiklarini; bu silrecte yasanan
glgliklerin yazi performansina yansidigini belirtmistir. Bu
bulgular dogrultusunda, mevcut ¢alismada 6grencilerin
¢ogunlugunun ebat boyutunda vyeterli dlzeyde
performans gosterememesi, harf boyutunu satir
bosluguna goére ayarlama becerisinin ikinci sinif diizeyinde
halen gelisim slrecinde oldugunu gostermektedir.
Bununla birlikte, s6z konusu vyetersizliklerin yalnizca
gelisimsel etkenlerle agiklanmasi yeterli degildir. Harf
boyutuna iliskin becerilerin kazandiriimasinda Ogretim
sirecinin niteligi, uygulama sikhgi ve 6gretim programinda
bu boyuta yonelik agik Oolgltlerin sinirli olmasi gibi
faktorlerin de 6grencilerin performansini etkileyebilecegi
dislintilmektedir.

Bicim boyutuna iliskin bulgular da 6grencilerin bliytk
¢ogunlugunun  bu  boyutta vyeterli  performans
sergileyemedigini ortaya koymaktadir. Yazinin bigcimsel
ozellikleri,  harflerin  dogru ve tutarlh  sekilde
olusturulmasini gerektiren ¢cok boyutlu bir beceri alanidir.
Nitekim Duran ve Karatas (2019) harflerin dogru ve tutarh
yaziminin yazi okunakhhgini artirmada onemli bir rol
oynadigint vurgulamigtir. Benzer sekilde Barnett vd.
(2018), vyazidaki hatalarin c¢ogunlukla harflerin eksik
unsurlari, yetersiz kapanislari ya da boyut farkliliklarindan
kaynaklandigini  belirtmistir. Alston (1983) da harf
sekillendirmede okunakliligi etkileyen temel etkenleri;
uygunsuz harf sekillendirmesi, harflerin satir araligina
gore kiiclik ya da blylk olmasi, yetersiz cevrelenme, eksik
kapanis ve harflerin inis-cikislarinin hatali olmasi seklinde
tanimlamistir.  Bu  bulgular, bicim  boyutundaki
yetersizliklerin yazinin okunakliligini dogrudan etkileyen
yapisal sorunlarla iliskili oldugunu gostermektedir. Alan
yazinda, bicim boyutunun gelisiminde 6gretim sirecinin
belirleyici bir role sahip oldugu da vurgulanmaktadir.
Graham (1992), 6gretmenlerin 6grencilere okunakli ve
akici  yazinin  gelisimini destekleyecek aliskanliklari
kazandirmak amaciyla el yazisi egitimi vermesi gerektigini;
bu egitimin her harfin olusumunun modellenmesini,
uygulama yaptirilmasini, 6z degerlendirmeyi tesvik etmeyi
ve dizenli geri bildirim saglamayl icermesi gerektigini
belirtmistir. Graham vd. (2000) de el yazisi 6gretiminin
harf adlarini  6grenmeyi, alfabenin her harfinin
olusturulmasini, numarah oklarla kopyalama yapmayi ve
baskasinin yazdigi harfi izleyerek yeniden uretmeyi
kapsamasi gerektigini ifade etmistir. Bu yaklasimlar, harf
bigcimlerinin dogru motor siralamayla 6grenilmesini ve
bellekte kalici hale gelmesini amaglamaktadir. Son yillarda
yapilan ¢alismalar, yapilandiriimis ve ¢cok duyulu 6gretim
yontemlerinin harf bicimlendirme becerilerini
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gelistirmede etkili oldugunu ortaya koymaktadir. Lhamo
ve Rigdel (2025), harf sekilleri ve vuruslarini giiglendirmek
amaciyla ¢ok duyulu tekniklerin kullanildigi sirah
yontemlerin el vyazisi okunakliigini artirmada etkili
oldugunu vurgulamistir. Benzer bigimde, Pontello (1999)
ile Hape vd. (2014) ¢ok duyulu el yazisi programlarinin
geleneksel programlara kiyasla el yazisi becerilerini
anlamli diizeyde gelistirdigini gostermistir. Ray vd. (2022)
ise Zaner-Bloser programinda yer alan yapilandiriimis ve
tekrarlayict uygulamalarin, 06grencilerin  dogru harf
olusumlarini  igsellestirmelerine  katki  sagladigini;
tekrarlayan pratik yoluyla kas hafizasinin gelistirilmesinin
ve dogru harf olusumlarinin pekistirilmesinin okunakhhgi
artirmada o6nemli oldugunu ifade etmislerdir. Bu tilr
uygulamalarin gocuklarin ince motor becerilerini ve el igi
manipulasyon yeteneklerini gelistirerek yazma araglarini
daha etkin bicimde kontrol etmelerine olanak sagladig
belirtilmektedir (Seo, 2018). Bununla birlikte, motor
becerilerin tek basina yeterli olmadigi da alan yazinda
vurgulanmaktadir. Staats vd. (2019) motor becerilerin el
yazisini gelistirmede agik ve yapilandiriimis el yazisi pratigi
olmaksizin tek bagina vyeterli olmadigini belirtmistir.
Graham vd. (2020) ise tutarl ve yapilandiriimis el yazisi
pratiginin okuma ve yazma becerilerini olumlu yénde
etkiledigini ve ince motor beceriler ile okuryazarlk gelisimi
arasinda glclu bir iliski bulundugunu ortaya koymustur.
Asher (2006) ve Ulu (2019) da dizenli pratik yapildikca
ogrencilerin harf bicimlerinin belirgin bicimde iyilestigini
ifade etmislerdir. Bu bulgular dogrultusunda, mevcut
¢alismada bicim boyutunda 6grencilerin ¢ok azinin yeterli

performans  sergilemesi, harflerin dogru motor
siralamayla olusturulmasi, bellekte pekistirilmesi ve
ogrencilerin  kendi yazilarini  degerlendirme firsati
bulmalarini saglayan yapilandiriimis ogretim
uygulamalarina halen ihtiyag duyuldugunu
gostermektedir. Bu sonuglara goére, ikinci sinif

ogrencilerinin harf bigcimlerinin gelisim strecinde oldugu;
ancak bu sirecin etkili, sistemli ve slreklilik gosteren
O0gretimsel desteklerle gliclendirilmesi gerektigi
soylenebilir.

Cizgi takibi boyutuna iliskin bulgular, 6grencilerin
blylk cogunlugunun bu boyutta vyeterli performans
sergiledigini ortaya koymaktadir. Guilbert ve Fernandez
(2024) tarafindan yapilan bir calismada, Uglinci sinif
ogrencilerinin gizgili ve cizgisiz kagida yazdiklari el yazilari
incelenmis; ¢izgili kagidin 6grencilerin kelimelerini daha iyi
hizalamalarina ve harf boyutlarini daha tutarl bigimde
yazmalarina yardimci oldugu, buna karsilik bosluk, ¢arpik
harf bicimleri ve yazi akiciligl Gizerinde belirgin bir etkisinin
olmadig1 saptanmistir. Bu bulgu, cizgili kagidin 6zellikle
satir hizalama ve ¢izgi takibiyle iliskili becerileri
destekledigini gostermektedir. Bu baglamda, mevcut
calismada kullanilan dort gizgi ve Ug araliktan olusan yazi
kagidinin, 6grencilerin satir gizgilerini daha etkili bicimde
izlemelerine olanak saglamis olabilecegi diisiiniilmektedir.
Nitekim ¢izgi takibi boyutunda vyeterli performans
sergileyen 6grenci sayisinin diger boyutlara kiyasla daha
yuksek olmasi, kullanilan kagit tlarinidn bu beceri
Gzerindeki destekleyici etkisini disindirmektedir. Bu
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sonuglara gore, ¢izgi takibi boyutunda yazi kagidinin
yapisal Ozelliklerinin 6grencilerin performansini olumlu
yonde etkileyebilecegi séylenebilir.

Ote yandan, okunaklilik boyutlarindan gizgi takibi harig
diger boyutlarda (ebat, bicim, egim, bosluk) 6grencilerin
¢ogunun vyeterli performans sergileyememesi dikkat
cekmektedir. Bu durum, 6grencilerin el yazisi becerilerinin
halen gelisim siirecinde oldugunu; ayni zamanda 6gretim
sireclerinin ve programin sinirliliklarinin da performansi
etkileyebilecegini dlstndirmektedir. Nitekim mevcut
calismada incelenen ilkokul ikinci sinif 6grencilerine, MEB
(2019) Tiirkce Ogretim Programi cergevesinde el yazisi
Ogretilmistir. MEB (2019) programinda ikinci sinif yazma
kazanimlari incelendiginde, el yazisi okunakhligina iliskin
yalnizca “T.2.4.9. Harfler, kelimeler ve ciimleler arasinda
uygun bosluklar birakir” ve “T.1.4.12.b. Yazma diizenine,
sayfanin tamaminin kullanilmasina ve temizligine dikkat
edilmesi gerektigi vurgulanir” kazanimlarinin yer aldig
goriilmektedir. ilkokul birinci sinif kazanimlarinda ise buna
ek olarak “T.1.4.2. Harfleri teknigine uygun yazar”
kazanimi yer almaktadir. Yeni Maarif Modeli (2024)
kapsaminda Tirkce 6gretim programindaki ikinci sinif
0grenme ciktilari incelendiginde, yalnizca birinci temada
“yazma kurallarini uygulama” basligi altinda “Yazilarinda
yazim alanini uygun sekilde (yaziyr sayfaya hizalama,
paragraf basi, satir sonuna sigmayan sozclkler vb.)
kullanir.” c¢iktisinin yer aldigi gérilmektedir. Birinci sinif
o6grenme ciktilarinda ise 1. ve 4. temalarda “Harfleri temel
formuna ve yazim yonlerine gére yazar” ile “Harf, sdzclik
ve cUmleler arasinda uygun bosluk birakir” ciktilar
bulunmakta; 5. temada el yazisi okunakhligina yonelik
herhangi bir ¢ikti yer almamakta; 6. ve 8. temalarda ise
yalnizca “Yazilarinda harf, sozcik ve satirlar arasinda
uygun bosluk birakir” ciktisi  yer almaktadir. Bu
incelemeler, MEB (2019) ve MEB (2024) Tiirkce Ogretim
Programlarinda el yazisi okunakhliginin; bosluk, sayfa
diizeni ve harflerin yapisal 6zellikleri ile sinirli kazanim ve
dgrenme ciktilariyla ele alindigini géstermektedir. ilkokul
ikinci sinif diizeyinde, MEB (2019) programinda yalnizca
“bosluk ve sayfa diizeni”ne; MEB (2024) programinda ise
yalnizca “sayfa dizeni”ne yonelik kazanim ve 6grenme
ciktilarinin yer almasi dikkat ¢cekmektedir. Ayrica MEB
(2019) programinda, “6grencilerin yazma c¢alismalarinda
harflerin yazim sekilleri, yonleri, geometrisi, egimi ve
dikligi konusunda zorlanmamasi; 6ncelikle harfin temel
formunu olusturmalarinin beklenmesi gerektigi” ifadesine
yer verilmektedir. Bu durum, mevcut c¢alismada
o6grencilerin ¢ogunun yazilarinin okunakli olmamasi ve
cizgi takibi hari¢ diger okunakllik boyutlarinda yeterli
performans gosterememelerinin, gelisimsel faktorlerle
birlikte 6gretimsel faktorlerle de iliskili olabilecegini
diistindirmektedir. Ozellikle ¢izgi takibi boyutunda
kullanilan yazi kagidi ve sinif uygulamalarinin 6grencilerin
performansini olumlu etkiledigi; buna karsin ebat, bicim,
egim ve bosluk gibi boyutlarda yeterli performansin
saglanabilmesi icin 6gretim programlarinda agik kazanim
ve O0grenme ciktilari ile yapilandiriimis el yazisi 6gretim
stratejilerinin uygulanmasinin gerekli oldugu
anlasilmaktadir. Ayrica 6grencilerin yazma becerilerini

daha etkili gelistirebilmeleri icin bireysellestirilmis
yonergeler, gorsel modelleme ve 0z degerlendirmeye
dayali 6gretim stratejilerinin dikkate alinmasi 6nem
tasimaktadir (Santangelo & Graham, 2016).

Arastirmada, bireysel 6zelliklerden cinsiyet ve el
tercihi degiskenlerinin ilkokul ikinci sinif 6grencilerinin el
yazisi okunakhhgr Uzerindeki etkisi de incelenmistir.
Ogrencilerin yazi okunaklhligi cinsiyet degiskenine gére
degerlendirildiginde, egim, bosluk, bicim, ¢izgi takibi alt
boyutlari ve toplam puan acgisindan kiz 6grencilerin
ortalama puanlarinin erkek 6grencilerden anlaml bicimde
daha yiksek oldugu; ebat boyutu agisindan ise anlamli bir
farkin gortlmedigi saptanmistir. Bu bulgular, alayazindaki
bazi arastirmalarla da uyumludur (Aktas, 2023; Blote &
Hamstra-Bletz, 1991; Gok & Bas, 2020; Graham,
Berninger, et al., 1998; Graham, Weintraub, et al., 1998;
Ogit, 2018; Ozer & Bagcl, 2018; Polat & Kesik, 2023;
Saydam & Altuh, 2021; Weintraub et al., 2007). Ornegin,
Polat ve Kesik (2023) ebat boyutu hari¢ tiim boyutlarda kiz
ogrencilerin daha yuksek puan aldigini; Gok ve Bas (2020)
ise bosluk, ebat ve bigim alt boyutlari ile toplam puanda
farkin kiz 6grenciler lehine oldugunu ortaya koymustur.
Bazi calismalar ise (Kusdemir et al., 2018a) erkek
ogrencilerin egim, bosluk, ebat ve bicim olarak ve toplam
puan bakimindan kizlardan daha yiksek performans
gosterdigini belirtmis olsa da genel olarak alanyazin kiz
ogrencilerin yazi okunakhliginin erkeklerden daha iyi
oldugunu desteklemektedir. Saydam ve Altuh (2021), bu
durumu erkek 6grencilerin yazi yazarken yasadigl motor
giicliiklerle aciklarken; Ozer ve Bagci (2018) kizlarin ince
kas becerilerinin daha erken gelistigini ifade etmistir.
Graham ve Weintraub (1996) el yazisindaki bireysel
farkhhklarin olgunlasma gecikmeleri ve beynin norolojik
farkhlagmasiyla iliskili olabilecegini; Limpo ve Graham
(2020) da dil ve ince motor becerileriyle ilgili beyin
bolgelerinin  kizlarda  erkeklerden  daha  erken
olgunlastigini géstermistir. Graham ve Miller (1980) ayrica
erkek cocuklarinin kiz gocuklarina goére el yazisindan
hoslanmama olasiliginin daha yiksek oldugunu belirtmis;
Doug (2019) ise erkek 6grencilerin yazma siirecine kizlar
kadar katilamadiklarini ve bu nedenle okullarda erkek
Ogrencilere el yazisini 6gretmek icin farkli yollarin
distnilmesi gerektigini ifade etmistir. Bu bulgular,
cinsiyetin el yazisi okunakliligi Gizerinde belirleyici bir etkisi
oldugunu ortaya koymaktadir.

El tercihi agisindan ise &grencilerin yazi okunakhhg
tum alt boyutlar ve toplam puanlar bakimindan anlamli bir
farkhlik géstermemistir. Benzer sekilde, Ozer ve Bagcl
(2018) ve Graham vd. (1998) sag ve sol elle yazan
ogrenciler arasinda belirgin bir fark bulunmadigini; Van
Galen (1991) ise el tercihini yazma etkinligi Uzerinde
belirleyici bir faktor olarak gormedigini bildirmistir. Aktas
(2023) ise sag elini kullanan 0grencilerin sol elini
kullananlara goére daha okunakli el yazisi gelistirdigini
belirtmis ve literatlirde bazi farkhliklarin olabilecegini
gostermistir. Bu bulgular, el tercihi degiskeninin genel el
yazisi performansinda belirleyici bir faktér olmadigini
gostermektedir.
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Arastirmada ayrica, cevresel faktorlerden okulun
bulundugu yer ile ergonomik faktorlerin ilkokul ikinci sinif
ogrencilerinin el yazisi okunakliligi Gzerindeki etkisi de
incelenmistir. Okulun bulundugu yere gobre vyapilan
analizler, Ogrencilerin egim, bicim ve cizgi takibi alt
boyutlarina iliskin okunaklilk puanlarinin il ve ilcede
O0grenim goren Ogrencilerde, koyde Ogrenim goren
ogrencilere kiyasla daha yiksek oldugunu gostermektedir.
Buna karsilik bosluk ve ebat alt boyutlarinda, kdy ve ilgede
okuyan 6grencilerin okunakhlk puanlarinin ilde okuyan
dgrencilerden daha disiik oldugu belirlenmistir. Olgegin
toplam okunakhlik puani agisindan ise ilde okuyan
ogrencilerin ilcede okuyanlardan, il ve ilcede okuyan
ogrencilerin ise koyde okuyanlardan daha yiiksek puanlar
elde ettigi goriilmistir. Elde edilen bu bulgular, cevresel
etkenlerin yazi okunakhhg {zerinde etkili olabilecegini
ortaya koymakta ve alan yazinindaki bazi arastirma
sonuglariyla ortismektedir. Kusdemir vd. (2018a),
ogrencilerin yazilarini okulun bulundugu ¢evrenin sosyoe-
ekonomik dlzeyine gore inceledikleri c¢alismalarinda,
dikteyle yazilan yazilarda anlamh bir fark bulunmazken,
bakarak yazma gorevlerinde okunakliligin {ist sosyo-
ekonomik gruptaki 6grenciler lehine anlamli dizeyde
farkhlastigini belirlemislerdir. Benzer bicimde Katranci ve
Arslan’in (2018b) calismasinda 6gretmenler, 6grencilerin
yazilarinin okunaksiz olmasinda bireysel 6zelliklerin yani
sira kullanilan yazi tiiri, 6gretim sireci ve aile faktorlerinin
etkili oldugunu ifade etmis; velilerin egitim dizeyi arttikca
cocuklarinin yazi okunaklihgina iliskin goruslerinin daha
olumlu hale geldigini belirtmislerdir. Ogiut (2018) de
ailesinin sosyo-ekonomik dizeyi yiikseldikge 1., 3. ve 4.
sinif 6grencilerinin yazi okunaklilik dizeylerinin anlamli
bicimde arttigini ortaya koymustur. Buna karsilik Gok ve
Bas (2020), sosyo-ekonomik diizeye gore istatistiksel
olarak anlamh bir fark tespit etmemekle birlikte, Ust
sosyo-ekonomik diizeydeki 6grencilerin yazi okunaklihgi
acisindan gorece daha basarili oldugunu ifade etmistir.
Dislik sosyo-ekonomik diizeye sahip ailelerde, disiik
egitim ve gelir dlizeyinin yani sira yliksek cevresel stres
faktorlerinin de etkisiyle ebeveynlerin cocuklariyla daha az
ilgilenebildigi ve okul slrecine daha sinirll katihm
gosterdigi; bu durumun Ogrencilerin  okuma-yazma
basarilarini olumsuz yénde etkiledigi belirtilmektedir
(Ahioglu, 2006; aktaran Ogit, 2018). Saini ve Kapoor'a
(2018) gore el yazisinin dogasi ve gorinimi blyik 6lglide
cevre, bireysel deneyimler ve kiiltlrel baglam tarafindan
sekillenmektedir. Cocugun vyetistigi fiziksel cevre, el
yazisiyla iliskili motor becerilerin gelisiminde belirleyici
olmakta; ebeveynler ve kiiltiirel cevre, yazma Oncesi
becerilerin kazandirilmasi, yazma araglarinin dogru
kullanimi, uygun oturus aliskanliklarinin gelistirilmesi, el-
g0z koordinasyonunun desteklenmesi ve harflerin tutarli
bicimde olusturulmasi sireglerinde 6nemli bir rol
Ustlenmektedir. Zainol vd. (2022) 6grenciler arasinda el
yazisi sorunlarini etkileyen faktérleri; motor beceri
eksikligi, zayif gorsel-motor beceriler, ebeveyn desteginin
yetersizligi, dusik 6z motivasyon ve el yazisi zorluklari
olmak tzere bes tema altinda ele almistir. Ayni ¢calismada
o0gretmen goruslerine dayali olarak, dusik gelirli ailelerin
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gocuklarinin  sinirli egitim kaynaklari, ebeveynlerin
gecimlerini saglama sorumluluklari nedeniyle ¢ocuklariyla
yeterli zaman gecgirememeleri ve ev ortaminda yazma
becerilerini destekleyici imkanlarin kisith olmasi gibi
nedenlerle el yazisi sorunlari yasayabildikleri belirtilmistir.
Bu durum, ebeveynlerin sosyo-ekonomik statiistiniin
ogrencilerin el yazisi performansini dolayh bicimde
etkiledigini gostermektedir (Zainol et al., 2022). El
yazisinin biyik olclide bireyin ¢evresi, yasam deneyimleri
ve kiltirel etkileri dogrultusunda sekillendigi dikkate
alindiginda, Tirkiye’de oOzellikle koéy okullarinda
ogrencilere sunulan egitim imkanlarinin sinirhligi, okul
disinda aile desteginin yetersizligi ve ailelerin yasam
kosullarindaki farkliliklar gz 6niine alindiginda, il ve ilgede
0grenim goren 6grencilerin okunakhlik puanlarinin kéyde
O0grenim goren 6grencilere kiyasla daha yiksek olmasi
beklenen bir sonug olarak degerlendirilebilir. Bu baglamda
el yazisi 6gretiminde, okullarin bulundugu bélgenin sosyo-
ekonomik 6zelliklerinin dikkate alinmasi ve aile katilimini
destekleyici uygulamalara yer verilmesi 6nemli
gorilmektedir.

ilkokul ikinci sinif &grencilerinin yazi okunakliigina
iliskin alt boyutlar ve toplam okunakhlik puanlari,
ergonomik faktorler acgisindan da analiz edilmistir. Bu
kapsamda ergonomik faktorler, “kalem tutma noktasi,
kagit/defter tutma acisi ve vicut durusu” degiskenleri
Gzerinden ele alinmustir.

Kalem tutma noktasi, 6grencinin kalemi tuttugu yer ile
kalem ucu arasindaki mesafeyi ifade etmektedir. Bu
calismada kalem tutma noktasi gozlem vyoluyla (g
kategoriye ayrilarak degerlendirilmistir. Buna gore
kalemin, ucundan 1,5-2,5 cm yukarida tutulmasi normal
tutma, ucundan 1,5 cm’den daha az mesafe tutulmasi
uctan tutma, 2,5 cm’den daha yukaridan tutulmasi ise
Ustten tutma olarak siiflandirnimistir. Yazma eylemi
sirasinda parmaklarin kalemi kavrama noktasi, hem goris
agisint hem de kalem {zerindeki kontrolii dogrudan
etkiledigi icin ergonomik agidan kritik bir 6neme sahiptir.
Kalemin u¢ kismina ¢ok yakin ya da ¢ok yukaridan
tutulmasi yazi kontroliinii zorlastirabilmekte, harflerin
bicimi, blylkligl ve c¢izgi takibi gibi yazi okunakliligi
boyutlarini olumsuz etkileyebilmektedir. Bu calismadan
elde edilen bulgular, kalem tutma noktasi agisindan ebat,
bicim ve toplam okunakhlik puanlarinin, kalemi normal
noktadan tutan Ogrencilerde, kalemi ugtan veya Ustten
tutan 6grencilere gore istatistiksel olarak anlamh bicimde
daha yuksek oldugunu gostermektedir. Ayrica gizgi takibi
alt boyutunda, kalemi normal noktadan tutan 6grencilerin
puanlarinin, kalemi ugtan tutan 6grencilerden anlamh
diizeyde daha yiksek oldugu belirlenmistir. Buna karsilik,
egim ve bosluk alt boyutlarinda kalem tutma noktasina
gore anlamli bir farklilik saptanmamistir. Bununla birlikte
ogrencilerin blyik ¢ogunlugunun kalemi ugtan tuttugu
goralmustar. Bu bulgu, Akyol’'un (2013) kalemi yazma
noktasina ¢ok yakin tutan ¢ocuklarin yazdiklarini gormekte
zorlandiklarina iliskin bulgusuyla ortlismektedir. Yaziyi
gormede yasanan gicliiklerin, satir takibi ile harflerin ebat
ve bicimlerinin  dogru  olusturulmasini  olumsuz
etkileyebilecegi ifade edilebilir. Uyanik vd. (2001) da
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kalemin dogru kavranmasinin, yazma igin gerekli ince
motor hareketleri  destekledigini  vurgulamaktadir.
Kalemin uca ¢ok yakin tutulmasinin; kalemin asiri siki
kavranmasina, parmak kaslarinin gereksiz sekilde
gerilmesine, etkisiz el ve parmak hareketlerine ve buna
bagh yorgunluga yol acabilecegi belirtilmektedir. Temur
vd. (2012) ise okunakhhk yerine yazma hizini inceledikleri
¢alismalarinda, kalemi normal noktadan tutan
o6grencilerin yazma hizlarinin ugtan ve Ustten tutanlara
gore daha ylksek oldugunu ortaya koymustur. Buna
karsin, Ozer ve Bagcl (2018) ile Aktas (2023) calismalarinda
kalem tutma noktasinin okunaklilik Gzerinde anlaml bir
fark olusturmadigini bulmusturlar.

Kagit tutma acisi, kagidin 6grencinin gévde orta
hattina gére nasil konumlandirildigini ifade eder. Kagit
tutma sekli belirlenirken, kagidin alt kenari ile 6grencinin
govde orta hatti arasindaki ag¢i referans alinmistir. Bu
calismada, 6grencinin kagidi masa (sira) ylzeyi Gzerinde,
kendi govde orta hattina ve sira kenarina gore nasil
konumlandirdigi  gbzlem vyoluyla (¢ kategoride
degerlendirilmistir. Buna gore kagidin alt kenarinin,
Ogrencinin govde orta hattina dikey (90°) olacak sekilde
yerlestirilmesi yani kagidin sira kenarina dik bir konumda,
6grencinin tam karsisinda dikey bir hat Gzerinde durmasi
dik yonelim; kagidin, o6grencinin 6n koluyla uyum
saglamasi amaciyla baskin el tarafina dogru yaklasik 90° ile
180° arasinda bir agiyla cevrilmesi, kagidin siraya gore agili
bir konunda durmasi egimli yonelim; kagidin alt kenarinin,
O0grencinin goévde orta hattina paralel, yani siranin 6n
kenariyla hizali olacak sekilde vyerlestirilmesi, kagidin
ogrencinin karsisinda degil, yan tarafta yatay bir diizlemde
konumlandiriimasi yatay yonelim olarak siniflandirilmistir.
Kagit tutma agcisi, elin, kolun hareket kabiliyetini, omuz
pozisyonunu, gorus agisini ve sonug olarak harfin egimini,
bicimini, boyutu yani okunakhligini etkileyebilir. Bu
calismada, kagit/defter tutma agisina yonelik yapilan
analizler, ergonomik  diizenlemelerin el yazisi
okunakliliginin bazi alt boyutlan lizerinde etkili oldugunu
gostermektedir. Buna gore, ebat alt boyutunda kagidi egik
tutan 6grencilerin puanlarinin, kagidi dik veya paralel
tutan oOgrencilere kiyasla anlamh bicimde daha yiksek
oldugu; bicim alt boyutunda ise kagidi egik tutan
ogrencilerin, kagidi dik tutanlardan daha yiiksek puan
aldig1 belirlenmistir. Buna karsilik, egim, bosluk ve cizgi
takibi alt boyutlari ile toplam okunaklilik puanlarinda kagit
tutma sekline gore anlamli bir farkhlik saptanmamistir.
Ayrica 6grencilerin gogunlugunun kagidi egimli tuttuklari
gorulmustir. Bu bulgu, kagit tutma agisinin toplam
okunaklilik puani Gzerinde anlamli bir etkisi olmadigini
ortaya koyan Aktas’in (2023) calismasiyla paralellik
gostermektedir. Alan yazinda, oOzellikle zayif el yazisina
sahip cocuklarin kagit pozisyonlarinin, iyi el yazisina sahip
¢ocuklara kiyasla daha yetersiz oldugu belirtilmektedir
(Parush vd., 1998). Benzer sekilde, Ozer ve Bagci (2018),
kagidi egimli ya da yatay tutan 6grencilerin okunakllik
puanlarinin, kagidi dik tutan 6grencilere gére daha yiiksek
oldugunu rapor etmistir. Kagit pozisyonunun yazma
sirecindeki ©6nemi, erken donem c¢alismalarda da
vurgulanmaktadir.  Orton  (1937), vyanls  kagit

pozisyonunun parmak kramplarina yol agabilecegini ve
bunun da el yazisi kalitesini olumsuz etkileyebilecegini
belirtmis; daha iyi bir el yazisi icin kagit pozisyonunun ve
harf egiminin diizenlenmesini 6nermistir (aktaran Crouch
& Jakubecy, 2007). Giincel ¢alismalar da kagidin 6n kola
paralel bir egimle vyerlestirilmesinin, yazan elin dogal
hareketlerini  destekledigini  ortaya koymaktadir
(Mackenzie & Scull, 2024). Alan yazinda ayrica, solak
ogrencilerin kagidi saga, saglak 6grencilerin ise sola egimli
tutmalarinin yazma konforunu artirdigi ifade edilmektedir
(Taylor, 1996). Akyol (2013), dogru kabul edilebilecek tek
bir kagit tutma biciminden s6z edilemeyecegini, ancak
kagidin yazan ele dogru yaklasik 40-45 derece egimli
tutulmasinin yazma sirecini kolaylastirdigini
belirtmektedir. Parush vd. (1998), 6zellikle zayif el yazisina
sahip ¢ocuklarin kalem, kagit ve viicut pozisyonu, kagidi
sabitleme becerisi ile basing tutarliigi duzeylerinin, iyi el
yazisina sahip cocuklara kiyasla daha dislik oldugunu
ortaya koymustur. Kagidin egimli tutulmasi, hem elin daha
rahat hareket etmesine olanak tanimasi hem de
yazilanlarin daha net gorilebilmesi agisindan yazma
konforunu artiran dnemli bir ergonomik diizenleme olarak
degerlendirilmektedir. Orton’un (1937) galismasinda, bazi
ogrencilerin harflerin olusumuna odaklanmak yerine el
hareketlerine asiri odaklandiklari; eline asiri odaklanan
ogrencilerde gorsel girdinin azaltilmasinin harf olusumuna
yonelik kinestetik farkindahgi artirarak okunakhhgi
destekledigi belirlenmistir (Crouch & Jakubecy, 2007). Bu
baglamda, kagit pozisyonunun Ogrencinin elini degil,
yazilan harfi rahatlkla gérebilecegi sekilde ayarlanmasinin
onemli oldugu sdylenebilir. Mevcut ¢alismada elde edilen
bulgular da bu gorisleri desteklemektedir. Kagidi egik
tutan Ogrencilerin bicim ve ebat alt boyutlarindaki
okunaklilik puanlarinin daha ylksek olmasi, egimli kagit
pozisyonunun 6grencilerin yazma sirasinda hem el—kol
hareketlerini daha rahat gergeklestirmelerine hem de
yazdiklarini daha net gérmelerine olanak tanidigini; bunun
da harflerin bigcimlendirilmesi ve uygun boyutlandiriimasi
Gzerinde olumlu bir etki yarattigini diistindiirmektedir.
Vicut durusu (postir), o6grencinin yazma eylemi
sirasinda kagit ylzeyine gore govdesini, omuzlarini ve
basini konumlandirma bigimidir. Bu c¢alismada, viicut
durusu, 6grencinin yazi yazarken basinin kagida olan
mesafesi ve omurga egilimi temel alinarak (g kategoride
degerlendirilmistir. Buna gore, sirtin dik ve basin geriye
dogru egik oldugu, kagittan uzak oturulan durus uzak;
sirtin dik ve basin hafifce 6ne egik oldugu, standart bir
mesafede oturulan durus normal durus ve asiri derecede
one egilerek kagida ¢ok yakin oturulan durus da yakin
durus olarak siniflandiriimistir. Viicut durusu, dogrudan
goris acisini, yazma basincini, boyun ve sirt agrilarini
etkiledigi icin el yazisi okunakliliginin etkileyebilir. Ancak
yapilan bu galismada, ilkokul ikinci sinif 6grencilerinin yazi
okunakhligina iliskin egim, bosluk, boyut, bicim, ¢izgi takibi
ve toplam okunakhlik puanlarinin vicut durusuna goére
anlamh bicimde farkhlagmadigi belirlenmistir.
Ogrencilerin biyiik cogunlugunun yazma sirasinda “bel
dik, sirt hafif 6ne egik ve kagida normal mesafede” bir
durus sergiledikleri goérilmustiir. Bu bulgu, 6grencilerin
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yazi okunaklilik puanlarinin viicut durusuna gére anlamli
bir farklilk gdstermedigini ortaya koyan Ozer ve Bagc’nin
(2018) sonuglariyla paralellik gostermektedir. Her iki
calismada da vicut durusu, sirt ve basin konumu temel
alinarak degerlendirilmis; oturma yiksekligi, masa—
sandalye uyumu ve alt ekstremite pozisyonu gibi diger
ergonomik degiskenler inceleme kapsami disinda
birakilmigtir.  Alan yazinda viicut durusu ile vyaz
performansi arasindaki iliskiye yonelik bulgularin tutarh
olmadigi goriilmektedir. Blote vd. (1987), yazma sirecinde
vicut, omuz, kol, el ve kavrama pozisyonlarindaki
degisimleri incelemis; cocuklarin yazilh Urlnleri ile bu
hareketlere iliskin indeksler arasindaki korelasyonlarin
dusik dizeyde oldugunu ortaya koymustur (aktaran
Graham & Weintraub, 1996). Buna karsilik, Parush vd.
(1998), ozellikle zayif el yazisina sahip g¢ocuklarin vicut
pozisyonu, kagidi sabitleme ve basing tutarliigi gibi
ergonomik gostergelerinin, iyi el yazisina sahip ¢ocuklara
kiyasla daha yetersiz oldugunu belirtmistir. Rosenblum vd.
(2006) ise calismalarinda viicut durusu ile yazi performansi
arasinda istatistiksel olarak anlamli bir iliski bulundugunu
rapor etmislerdir. Bununla birlikte, cocuklarin yaz
yazarken sergiledikleri oturma pozisyonu ile el yazisinin
kalitesi arasindaki iliskinin cogu calismada dusik dizeyde
kaldigi ve bu iliskinin giicll bir belirleyici olmaktan ziyade
sinirl bir etkiye sahip oldugu belirtilmistir. Bu baglamda,
elde edilen bulgular viicut durusunun yazma sirecini
destekleyen ergonomik bir unsur olmakla birlikte, yazi
okunakliligini tek basina belirleyen bir degisken olmadigini
gostermektedir.

5. Sonug ve Oneriler

Bu calismada ilkokul ikinci sinif 6grencilerinin dik temel
yazilarinin okunaklilik dizeyleri incelenmis ve vyazi
okunakliligini etkileyebilecek igsel/bireysel ve dissal
faktorler degerlendirilmistir. Elde edilen bulgular,
ogrencilerin genel olarak egim, bosluk, ebat ve bigim
boyutlarinda orta dizeyde; ¢izgi takibi boyutunda ise
yeterli diizeyde performans gosterdiklerini ortaya
koymustur. Toplam okunaklilik puanlarinin da ¢ogunlukla
orta dizeyde oldugu gorilmistir. Cinsiyet degiskeni
incelendiginde kiz 6grencilerin egim, bosluk, bicim, cizgi
takibi alt boyutlarinda ve toplam puanda erkek
ogrencilere gore daha basarili olduklar belirlenmistir.
Buna karsilk el tercihinin (sag veya sol el kullanma) yazi
okunakliliginin alt boyutlari ve toplam puani Uzerinde
anlamli  bir etkisinin olmadigi gorilmdistir. Okulun
bulundugu yer degiskenine goére ise il ve ilgede 6grenim
goren o6grencilerin egim, bicim, cizgi takibi ve toplam
puanlarinin koyde 6grenim goren Ogrencilerden daha
yuksek oldugu belirlenmistir. Buna karsin bosluk ve ebat
puanlarinin kdy ve ilgede 6grenim goren Ogrencilerde, il
merkezinde 6grenim goren 6grencilere gore daha disik
oldugu gorilmustir. Ergonomik faktorler incelendiginde
kalem tutma bigiminin ebat, bicim, cizgi takibi ve toplam
puanlari etkiledigi; kagit tutma agisinin ise yalnizca ebat ve
bicim alt boyutlarini etkiledigi belirlenmistir. Buna karsin
vicut durusunun alt boyutlar ve toplam puan lzerinde
anlaml bir fark olusturmadigl gorilmdistir. Bu sonuglar

182

dogrultusunda 6grencilerin 6zellikle yazinin bigimi ve harf
boyutlari agisindan desteklenmesi, kalem tutma ve kagit
konumlandirma gibi ergonomik ahiskanliklarin
kazandirilmasi 6nem tasimaktadir. Ayrica 6gretmenlerin
yazi 6gretimi slirecinde 6grencilerin bireysel farkliliklarini,
cinsiyet ozelliklerini ve okul cevresi gibi faktorleri dikkate
almalari da 6nemlidir.

Arastirma bulgularindan hareketle uygulamaya ve
gelecekte yapilacak calismalara yonelik bazi 6neriler
gelistirilmistir. Tirkce derslerinde yazma etkinlikleri
planlanirken yazi  okunakhhginin  alt  boyutlarini
gelistirmeye yonelik hedefli ve yapilandiriimis etkinliklere
yer verilmesi &nerilmektedir. Ogretmenlerin yazma
sirecinde o6grencilerin kalem tutma bigimlerini, kagit
konumlandirmalarini ve oturus sekillerini gozlemleyerek
uygun yazma aliskanhklarinin kazandirilmasina yonelik
rehberlik etmeleri de 6nemlidir. Ozellikle bicim ve ebat
boyutlarinda glclik yasayan 6grenciler icin bireysel
destek etkinliklerinin uygulanmasi ve siire¢c boyunca geri
bildirim verilmesi yazma becerilerinin gelismesine katki
saglayabilir.

Gelecekte yapilacak arastirmalarda yazi okunakliliginin
farkli bireysel ve g¢evresel degiskenlerle birlikte ele
alinmasi ve bu degiskenlerin yazi okunakhliginin hangi
boyutlariyla daha gliclu iliskiler gosterdiginin ayrintili
olarak incelenmesi  Onerilmektedir. Ayrica vyazl
okunakliliginin dikte, bakarak yazma ve metin Gretme gibi
farkh yazma gorevleri agisindan karsilastirmali olarak
incelenmesi de yararli olabilir. Bunun vyaninda vyazi
okunakhlig ile kalem tutma, kagit tutma ve viicut durusu
gibi ergonomik degiskenler arasindaki iliskilerin daha
blyilk ve farkh 6rneklemler Gzerinde, daha nesnel 6lgme
yontemleri kullanilarak incelenmesi 6nerilmektedir.
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