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Abstract
Early childhood education aims to support children’s whole development and their school readiness. Children
develop a knowledge about reading, writing and learning before elementary school. This knowledge is called
early literacy and it’s a key factor for school readiness. This study delves to investigate the early literacy skills of
children and their visual motor integration. For this purpose, kindergarten students’ level of early literacy skills
and visual motor integration was determined and the correlation between the two was analyzed. Eighty children
at the age of five (40 females and 40 males) attending kindergarten were purposively chosen. In the study, 38%
of the participants in the kindergarten was in the inadequate level of early literacy skills and 62% was in the
instructional level. Children in the instructional level also showed that they had better visual motor coordination
skills as well. These children presented better visual motor coordination skills in the fine manipulative skills
category, print awareness category, and expressive and receptive language skills category. It was seen that visual
motor integration development is a valuable factor to supports kindergarten children’s early literacy skills. For
this reason, children’s visual motor coordination skills should be taken into consideration and supported for their
early literacy skills development.
Keywords: early literacy, kindergarten, visual motor development
1. Introduction
Early childhood education is for children from the ages three to six years old. It aims to support children’s whole
development and their school readiness. The learning goals of early childhood education described as knowledge
(ideas, concepts, and vocabulary), skills (small and quick units of action), disposition (respond to particular
circumstances), and feelings (Katz, 2003). It has been stated that early childhood education brings positive
outcomes to a child’s school life and future (Schweinhart et. al., 2005; Sparling, Ramey, & Ramey 2007).
Visual perception is one person’s ability to understand incoming visual information from their environment
(Delcamp, 1983). Vision provides feedback to the motor system regarding spatial orientation, size, and letter
formation. Difficulties in visual perceptual skills will result in difficulties discriminating between right and left,
visual discrimination, visual-memory, and size and shape relationships. The visual skills foundation is
established through the development of visual perceptual skills, functional visual skills and eye-hand
coordination. Visual-motor skills involve fixation, focusing, and visual coordination abilities (Heeger, 1999).
These skills are necessary to be able to visually attend to a task, and to be able to copy from a text or a
whiteboard without the words doubling or jumping around on a page. Visual efficiency problems may affect a
child’s ability to see a visual symbol and/or clue. These lacks of information cause visual processing problems
resulting difficulty in learning for children in kindergarten.
The basis of motor skills is established through the development of shoulder girdle stability, fine motor skills and
eye-hand coordination. Visual motor integration is frequently defined as the ability to copy geometric shapes
(Beery, 1982). This integration involves effective, efficient communication between the eyes and the hands, so
that children are able to copy, draw or write. Effective coordination of the visual system and the motor system
can be functional when the visual and motor skills foundations are well established (Memiş & Ayvaz Sivri,
2016). Children who struggle to integrate or coordinate their visual systems and their motor systems may
struggle with handwriting as well as with other school skills. Because one must be able to integrate the visual
image of letters or shapes with the appropriate motor response (Smith, Allan, & Pratt, 1996).
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Children might have varying levels of visual motor integration during kindergarten (Ercan, Ahmetoğlu, & Aral,
2016; Duman, 2016). Identifying specific skills of visual motor integration process, educators and specialists
have been able to predict children’s success in elementary school. Studies indicate that children who has better
visual motor integration skills in early years, are more likely to have better social behavior, executive
functioning, ability to pay attention, following directions, and staying on task later in the school years (Grissmer
et al., 2010). A child not being able to visually discriminate between shapes would not be able to learn to read as
quickly and easily as a child displaying ease in discriminating between shapes and letters (Sperling & Head,
2002).
Children are ready to learn naturally. Early childhood education aims to provide them with quality and valuable
experiences. Through these experiences, children develop a knowledge about reading, writing and learning
before elementary school. This knowledge is called early literacy (Neuman & Roskos, 1998). Early literacy
skills include vocabulary, print motivation, print awareness, letter knowledge, phonological awareness and
narrative skills (Roskos, Christie, & Richgels, 2003). These skills, including their relationship to one another, are
critical in ensuring that children gain all of the preliminary skills and awareness they will need to become
effective readers and writers (Rohde, 2015).
This study delves to investigate the early literacy skills of children and their visual motor integration. For this
purpose, kindergarten students’ level of early literacy skills and visual motor integration was determined and the
correlation between the two was analyzed.
2. Methods
The model of this research was relational screening model. Relational screening model aims to describe past or
present conditions as they appear. There is no attempt to alter or influence the conditions in the study. The
relationships that are found through the screening are relatively interpreted rather than a cause-and-effect
relationship (Karasar, 2018). Kindergarten students’ level of early literacy skills and visual motor integration is
described and comparatively analyzed.
2.1 Population and Sampling
The target population of the research is consisted of kindergarten students in Yozgat province, Turkey. The
sample of the study was 80 children (40 girls and 40 boys) attending kindergarten classrooms. These students
were at middle socioeconomic class located in the city centre of Yozgat. The method for chosing the samples
was purposive sampling. Voluntary kindergarten students were selected to participate the study. Participants
were randomly selected from seven kindergarten classrooms according to the gender equivalence.
2.2 Data Collection Tools
Beery Buktenica Developmental Visual-Motor Coordination Test was used in order to decide on children’s
visual motor integration levels. Early literacy assessment form was used to establish children’s early literacy
skills.
Beery Buktenica Developmental Visual-Motor Coordination Test was developed by Beery, Buktenica and Beery
(2010). Demirler (2016) adapted this test to Turkish. This test prepared for all ages starts from page 4 for
kindergarten children and the seventh question is for children at the age of five and above (Demirler & Arı,
2018). During visual motor coordination test, the maximum score of 30 can be achieved by a child.
Early literacy assessment form was developed by Koçak (2018) to determine and analyze the sub-dimensions of
early literacy skills. Emerging literacy activities are compulsory educational activities for teachers to plan and
apply. The definition and guidelines of the emerging literacy activities are presented for the teachers to plan and
implement. Expected outcomes of the activities and targeted achievements are also listed. Early literacy
assessment form was developed based on Ministry of Education’s Early Childhood Education Program guideline
(MoNE, 2013). There are three sub-categories related to visual motor integration in the form; fine motor skills,
print awareness, and expressive and receptive language. Three-point Likert type scale was (inadequate,
instructional, and independent levels) applied for the items.
2.3 Data Collection and Analysis
Data regarding to children’s visual motor development was collected using Beery Buktenica Developmental
Visual Motor Coordination Test. All the children participating the study took the test separately for visual motor
coordination test. Each session was at the length of 30–35 minutes. Right answers were given one point and
wrong answers were given zero. When a child made three consecutive mistakes, the test was completed.
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Data regarding to children’s early literacy skills was collected using Early Literacy Assessment Form. Each child
was observed twice in different days during free play time, emerging literacy activity time and Turkish activity
time. Inter observer reliability was .90 for each child for 30 minutes. Total observation period for each child was
180 minutes. For the test items, one point was given for the inadequate level, two point was given for the
instructional level, and three point was given for the independent level.
To analyze the data SPSS (22.0) was conducted. Mean scores and standard deviations were used to present the
descriptive data. To analyze the significant differences in sub-dimensions of early literacy levels (inadequate and
instructional), the t-Test was used. In the study, there were no children found at the independent level. To
analyze the correlation between visual motor integration and early literacy sub-dimension (fine manipulative,
print awareness, and expressive and receptive language) the Pearson Correlation Coefficient Test was conducted.
p<0.01 level was measured as significant for the statistical analysis and interpretation.
3. Results
This study analyzed the early literacy and visual motor coordination levels of the kindergarten students.
Table 1. Early literacy levels of the kindergarten students
Early literacy skill levels
Inadequate level
Instructional level
Independent level
Total

f
30
50
80

%
38
62
100

Table 1 shows the early literacy levels of the kindergarten children. The study showed that 30 students (38%)
were in the inadequate early literacy level, and 50 students (62%) were in the instructional level. It was also
observed that none of the students were in the independent early literacy level. This result could be considered
typical for kindergarten students because they are still in the process of learning.
Table 2. Early literacy skills of the kindergarten students
Sub-Dimension
Fine manipulative
Inadequate level
Instructional level
Total
Print awareness
Inadequate level
Instructional level
Total
Expressive and receptive language
Inadequate level
Instructional level
Total

N

ݔ

S

t

p

32
48
80

1.31
2.15

0.37
0.45

-2.63

.001*

30
50
80

1.34
1.92

0.39
0.42

-2.60

.001*

28
52
80

1.44
1.87

0.35
0.43

-2.59

.000*

Note. p<0.01.

Table 2 presents the sub-dimensions of early literacy skills of the kindergarten children. The arithmetic mean
score of the fine manipulative skills of the inadequate level students was found as 1.31, and 2.15 for the
instructional level. Instructional level students had significantly (p<0.01) higher fine manipulative skills
according to inadequate level children. The arithmetic mean score of the print awareness skills of the inadequate
level students was found as 1.34, and 1.92 for the instructional level. Instructional level students had
significantly (p<0.01) greater print awareness skills according to inadequate level students. In addition, the
arithmetic mean score of the expressive and receptive language skills of the inadequate level students was 1.44,
and 1.87 for the instructional level in the study. Instructional level students had significantly (p<0.01) higher
expressive and receptive language skills when compared to inadequate level children.
These results have showed that children with better early literacy skills. These children also had better
achievements in all three sub-dimensions of early literacy (fine manipulative, print awareness, and expressive
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and receptive language). The results of t-Tests also showed that kindergarten students’ skill levels were
significantly different in all groups of sub-dimensions.
Table 3. Early literacy skills and visual motor coordination of the kindergarten students
Visual motor coordination
Inadequate level
Instructional level
Total

N
30
50
80

ݔ
13.23
16.47

S
2.43
2.17

t
-3.15

p
.001*

Note. p<0.01.

Table 3 shows the visual motor coordination of the kindergarten children when analyzed in terms of early
literacy skill levels. Inadequate level children’s arithmetic mean was found as 13.23 for visual motor
coordination. This measurement was 16.47 for the instructional level children. The visual motor coordination of
the instructional level children is significantly better (p<0.01) according to inadequate level students.
Table 4. Pearson correlation scores of early literacy skills and visual motor coordination
Visual motor coordination
Note. p<0.01.

Fine manipulative
.86*

Print awareness
.82*

Expressive and receptive language
.47*

Table 4 shows the Pearson Correlation Coefficient values of early literacy sub-dimension skills (fine
manipulative, print awareness, and expressive, and receptive language) and visual motor coordination. The
analysis indicated that there was significant correlation between visual motor coordination and fine manipulative
skills (.86), and visual motor coordination and print awareness skills (.82). Results presented that there was
moderate level (.47) correlation between visual motor coordination and expressive and receptive language skills.
According to these results, two of the children’s early literacy skills (fine manipulative, and print awareness) had
significant correlation with the visual motor coordination skills. One of the early literacy skills, expressive and
receptive language, showed moderate level of correlation. It can be stated that expressive and receptive language
skills depend on more learning experiences.
4. Conclusion and Discussion
The purpose of this study was to examine the early literacy skills of five years old kindergarten children and their
visual motor integration. Whether there was a correlation between early literacy skills and visual motor
integration was also examined. It has been found that 38% of the participants in the study were in the inadequate
level and 62% were in the instructional level of early literacy skills. The children in the instructional level had
greater values for visual motor coordination skills as well. These children presented better visual motor
coordination skills in the fine manipulative skills category, print awareness category, and expressive and
receptive language skills category. The Pearson Correlation Coefficient value was significant when it comes to
fine manipulative skills and print awareness regarding to visual motor coordination. However, this value was
moderate in terms of expressive and receptive language skills.
Other researchers found results supporting most of the findings of this study. In their research Erdoğan, Özen
Altınkaynak and Erdoğan (2013) found that kindergarten teachers gave priority to teach fine manipulative skills.
These activities naturally support visual motor coordination as well. On the other hand, it has been stated that
educational activities supporting phonological awareness of children were weak (Koçak, 2018; Patterson, 2002).
However, studies showed that there is a very strong correlation between phonological awareness and print
awareness (Ferah, 2001; Sperling & Head, 2002; Memiş & Ayvaz Sivri, 2016). Visual motor coordination is one
of the key aspects of print awareness and reading (Kavale & Forness, 2000; Thompson, 1975; Arıkök, 2001).
Supporting these findings, this study showed significant relation for print awareness and visual motor
coordination; and yet, moderate relation for expressive and receptive language skills.
According to the gained outcomes, the visual motor coordination skills are valuable elements to encourage
kindergarten children’s early literacy skills. For children’s later success in school, early literacy skills are
important factors (Delcamp, 1983; Koçak, 2018). As a conclusion, children’s visual motor coordination skills
should be taken into consideration and supported for their early literacy skills development.
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