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Abstract

Keywords

The aim of this study is to adapt the Working Memory Rating Scale (WMRS)
developed by Alloway, Gathercole, and Kirkwood (2008) for children aged 5-
11 into Turkish for children aged 5-8 and to test its validity and reliability. The
WMRS, which is generally used to diagnose children with typical working
memory problems, is a Likert-type 4-point scale containing 20 behavioral
items rated as "not typical at all to", "occasionally to", "fairly typical to", and
"very typical" by preschool and primary school teachers. Teachers mark the
correct option for each child based on the frequency of the child's behavior
observed in their classes. The literature suggests that the 0-8 age range covers
the early childhood period. Therefore, the scale was adapted for children aged
5-8 in early childhood. The study group consists of a total of 905 children
attending kindergarten, first grade, or second grade in 12 schools (i.e., 10
primary schools, 1 independent preschool, and 1 middle school) located in
Cankaya district of Turkey's, Ankara province and affiliated to the Turkish
Ministry of National Education. In the adaptation process of the scale, the
stages of translation to Turkish, pilot scale application, and main scale
application were followed respectively. The scale was filled out by teachers for
children with typical development in their classes. As a result of the factor
analysis on the scale, the items were found to have a factor loading value of
over .673 on the factor they belonged to in all age groups, and it was observed
that there was a high level of relationship with this single dimension, with a
total variance explained value of above %74 and with all the items collected in
a single factor. The reliability study showed the scale to be reliable as
Cronbach’s alpha coefficients were above .975 for all groups. At the end of the
statistical analyses, the number of the items in the original scale consisting of
20 items was not changed. It was concluded that the WMRS's unidimensional
20-item Turkish version is a valid and reliable scale suitable for assessing the
working memory of children aged 5-8 in Turkey.
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Introduction

The purpose of early childhood education that children receive in preschool education
institutions is to support their holistic development in early childhood, to prepare them for school, and
to help them start life with equal opportunities.

Research shows that children's working memory plays an effective role in their early reading-
writing, language, and mathematical skills throughout their school life, thereby closely affecting their
academic success. Therefore, assessment of working memory in early childhood helps to identify
children with poor working memory. Early diagnosis allows minimizing the problems arising from
poor working memory and increasing their learning capacity by creating an opportunity for early
intervention. Performance differences between children with typical development and those with poor
working memory increase with age, which reveals the importance of early intervention (Alloway,
Gathercole, & Kirkwood, 2008, p. 6-7).

Children who do not have working memory problems can focus on tests and do not have
difficulty in important subjects such as mathematics and reading as they have skills such as
remembering and breaking the information necessary to solve problems into pieces. Children who
have working memory problems generally have problems in reading and mathematics (Gathercole &
Alloway, 2009). Children with poor working memory often forget the activities they are doing and
what they have learned, do not remember instructions and cannot complete activities, forget the
sequence of difficult activities, have difficulty in transcribing what is written on the board, simplify
the activities (i.e., they cannot fulfill some stages in multi-staged activities and complete the activity
by skipping), forget the content of the instructions, and fail in cognitive activities that require attention
(Davis, 2011, p. 16-18; Alloway et al., 2008, p. 6). These children have to continue their lives with
poor working memory until adulthood. Hence, as the working memory performance of these children
differs from other children in late childhood, performance differences increase with age and become
more obvious (Alloway et al., 2008, p. 3).

Baddeley (2010) defines working memory as the system or systems that are necessary to retain
things in our minds when we face with complex tasks such as reasoning, reading comprehension, and
learning.

According to the integrated model of information processing, information processing flow can
be handled in four stages (Dogan, 2011, p. 3):

1. Coding the physical properties of the stimulus such as frequency, intensity, duration,
and complexity,

2. Taking the input into the sensory memory process,

3. Keeping and processing information in short-term memory and working memory
systems,

4. Saving information in long-term memory.

Working memory is at the center of the information processing flow. When cognitive learning
is considered as making knowledge permanent, the position of working memory, which is just before
this process and a transition point between sensory memory and long-term memory, emerges by itself.
It would not be wrong to say that working memory, which is at the center of cognition and has a
central role in cognition, constitutes an intersection for other cognitive processes. In this respect,
working memory is considered to be a limited capacity processor that temporarily stores the
information required to perform cognitive functions, accesses this information quickly, and exchanges
storage and processing activities within itself when necessary (Baddeley, 2007; as cited in Dogan,
2011, p. 3-4). This processor differs from short-term memory with its processing feature and from
long-term memory in terms of keeping information actively (Akoglu, 2011, p. 27).

According to Baddeley and Hitch's (1974) original model of working memory, working
memory consists of three components. The most important component is the central executive, which
controls the attention process. The central executive is a system that manages the subsystems in the
working memory and organizes these subsystems in accordance with the functions they will perform.
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Besides these, working memory has two temporary storage systems. One of these storage systems is
called the phonological loop, which stores verbal information. The other is called the visuospatial
sketchpad and stores visual and spatial information. These two systems are called "dependent
subsystems™ because their function is to store information only passively. The central executive is
called the “brains of the working memory” (Henry, 2012, p. 3).

Although Baddeley and Hitch's working memory model has proved successful in many
studies, various criticisms have caused the model to be revised. For example, Baddeley (2000) added a
fourth component to the model because there was not much information about all the stored data we
know about the environment where we live in our memory. He called this component the "episodic
buffer”. This new component can perform very important tasks and functions. The link to long-term
memory, the integration of data in all subsystems, and that it has a small amount of storage capacity
have led to the idea that this component can make up the shortcomings of the original model (Henry,
2012, p. 3).

If we compare Baddeley's model to the classroom environment, giving verbal instructions can
be associated with the phonological loop. This verbal information is refreshed until it is learned and
stored. Visual information written on the board and explained by graphics represents the visuospatial
sketchpad. The central executive is the teacher who manages and controls information and attention.
The notebooks that store the information for later access represent the episodic buffer. Learning occurs
when all of these work in harmony. If verbal information is not refreshed or visual information is
missing, the learning process may be impaired; similarly, if the teacher cannot control attention or
organize activities, learning may not occur. If any of these is missing, the learned information cannot
be stored in the notebooks. These parts of the classroom can be regarded as parts of the working
memory, and each part is related to a part of the brain (Decker, 2011, p. 5).

As to research involving the Working Memory Rating Scale (WMRS), Guzman-Orth, Grimm,
Gerber, Orosco, Swanson, and Lussier (2015) tested the reliability and validity of the scale on 459
Spanish-speaking first- and third-grade English students and concluded that the single-factor model
was compatible with the original scale. On the other hand, Alloway, Gathercole, Kirkwood, and Elliott
(2009) drew attention to an academic risk in the classroom: when students use working memory, they
may have difficulties in following multi-stage instructions, remembering details, completing activities,
and following progress in multi-stage tasks. For this purpose, WMRS, an observer-based rating scale,
was used to diagnose children who had problems in the classroom associated with poor working
memory. They stated that the scale has good internal reliability and sufficient psychometric properties
to be used as a diagnostic tool, and it is a guiding tool for teachers to support the learning of students
who have difficulties.

The literature contains many studies showing the close relationship of working memory and/or
its components with attention, academic performance, and mathematical and verbal skills. Swanson
and Beebe-Frankenberger (2004) report that children with low working memory capacity have
difficulty in integrating the new information they receive with other information, and this may limit
their learning information about mathematics and reading. Gathercole, Brown, and Pickering (2003)
also indicate that individual characteristics of children such as storage capacity and processing skills in
difficult activities can be directly effective in developing their knowledge and skills during school
years.

There are many studies emphasizing the relationship between working memory and attention
process and academic performance. In their longitudinal study, Fitzpatrick and Pagani (2012)
investigated the relationship between working memory and classroom performance among preschool
children. For this purpose, they assessed the working memory of the children when they were 29 and
41 months old and examined their classroom performance when they were 74 months old. They found
a significant relationship between working memory and classroom performance, number knowledge,
and receptive vocabulary. Beck, Hanson, Puffenberger, Benninger, and Benninger (2010) emphasized
that enhancing working memory in children with attention deficit will decrease attention problems.

Sabol and Pianta (2012) pointed out that working memory can not only motivate the
development of other areas, but also compensate for the deficiencies in mathematics and reading
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skills. It is emphasized in some longitudinal studies that short-term memory (Bull, Espy, & Wiebe,
2008), working memory (Hitch, Towse, & Hutton, 2001; Monette, Bigras, & Guay, 2011), and both
short-term memory and working memory (Hecht, Torgesen, Wagner, & Rashotte, 2001) are important
criteria for predicting reading and mathematics skills one year later. Raghubar, Barnes, and Hecht
(2010) and Savage, Lavers, and Pillary (2007) also revealed that short-term memory and working
memory are effective in mathematics and reading.

Another study examining the relationship between working memory and early reading-
writing and mathematics skills among children aged 5-6 attending kindergarten found a moderate and
high correlation, ranging between .31 and .41, between working memory and children's early reading-
writing and mathematics skills. The study also revealed that working memory can interpret learning at
a higher level than intelligence (Alloway & Alloway, 2010; as cited in Ozgiir Y1lmaz, 2016, p. 6).

Stipek and Valentino (2015) conducted a longitudinal study to examine the effects of short-
term memory, working memory, and attention process on mathematics and reading comprehension in
early childhood. The study showed that short-term memory, working memory, and attention process
have a significant and positive relationship with academic success in early childhood, while there is a
negative and little relationship in the years after early childhood. Welsh, Nix, Blair, Bierman, and
Nelson (2010), in their longitudinal study, found that working memory and attention process in
preschool children are an important criterion for predicting their reading and mathematics skills one
year later; however, early reading skills are not criteria for predicting memory and attention process,
while there is a two-way relationship for mathematics.

Studies report that working memory is an important criterion for determining mathematical
skills in primary school (Bull et al., 2008) as well as in preschool (Harvey & Miller, 2016). Some
researchers state that mathematics is more related to working memory than reading because more
information storage and processing is needed when solving problems in mathematics (Bull & Scerif,
2001; Noel, 2009). According to Blair and Razza (2007), the relationship between mathematics and
working memory is in the form of retrieving mathematical information from long-term memory. Berg
(2008) suggested that there is a strong relationship between working memory and mathematics even
when other variables (such as age, short-term memory, reading, processing speed) are kept constant.

Studies emphasize that all components of working memory are effective in both basic
arithmetic calculations and mathematical problem-solving parts. Gathercole and Pickering (2000)
indicate that the visuospatial sketchpad and executive functions are closely related to computational
skills. Swanson (2006) found that the visuospatial sketchpad is related to arithmetic calculations and
executive functions are related to mathematical problem solving.

According to Swanson and Jerman (2006), verbal working memory is a very strong criterion
in distinguishing children with mathematics learning difficulties from those who do not have such
difficulties, and this criterion is not related to the visuospatial sketchpad or short-term memory. They
point out that while learning arithmetic, it is very important to be able to use the resources in working
memory for problem solving. luculano, Moro, and Butterworth (2011) examined the effect of working
memory on mathematics. They concluded that the phonological loop is effective in single-step
addition operations, the visuospatial sketchpad in visually-presented problems, and the central
executive in mathematical operations that need storage and retention.

It is reported that the interaction between the verbal component of working memory and
language exists as of childhood (Baddeley et al., 2004; as cited in Akoglu, 2011, p. 1). Failure to
remember or process the verbal input quickly enough may be influential on learning new language
structures or experiencing difficulties in understanding the language. This may indicate a difficulty in
working memory. Therefore, limitations in working memory can also limit language acquisition
and/or language comprehension. Individuals who experience a delay in language development can also
encounter limitations in vocabulary acquisition and/or sentence comprehension, and insufficient
grammatical knowledge can cause inadequate processing (Akoglu, 2011, p. 1). Decker (2011),
examining the relationship between working memory and early academic skills in children aged 4-6,
found a significant correlation between verbal skills and auditory short-term memory and a significant
correlation between early reading-writing and visual short-term memory.

161



Journal of Education, Theory and Practical Research 2021, Vol 7, Issue 2, 158-179 Meryem REZZAGIL, Berrin AKMAN

Swanson and Jerman (2007) report that short-term memory and working memory are strong
criteria in distinguishing children with reading difficulties from those who do not, and therefore,
improvements in working memory can predict improvements in reading skills. Likewise, Booth,
Boyle, and Kelly (2010) state that short-term memory and working memory are strong criteria in
distinguishing children with reading difficulties from those who do not.

It is reported that there is a strong relationship between working memory and reading
achievement (Chiappe et al., 2000; Deweerdt et al., 2012; Swanson, 2011; as cited in Ozgiir Yilmaz,
2016, p. 7). It is also indicated that children who have reading problems have lower working memory
than their peers and have problems in processing and storage processes (Sluis et al., 2005; as cited in
Ozgiir Yilmaz, 2016, p. 7). Especially the problems in the phonological loop are common in children
with reading difficulties. This is thought to be related to the fact that the phonological loop is the
process that affects the level of phonological awareness, which is one of the most basic skills required
for reading (Deweerdt et al., 2012; Swanson et al., 2009; Tercan et al., 2012; as cited in: Ozgiir
Yilmaz, 2016, p. 7).

Measurement tools used to measure working memory are generally divided into four groups:
standard working memory tests, working memory subtests included in cognitive tests, rating scales,
and complex spatial tasks. Although rating scales, one of the measurement tools used in measuring
working memory, are not widely used yet, working memory capacity can be determined based on the
opinions of other people (e.g., teachers) related to the individual. Thus, they can get an idea about the
working memory capacity of the child through the teacher, who is the person spending the most time
with the child (Dogan, 2011, p. 17-19).

Assessing and recognizing children with working memory problems at an early age allows
developing appropriate educational programs and providing them with other cognitive aids. Hence,
having an assessment tool that teachers can always apply to assess working memory allows the
determination of these children at an early age and the implementation of the necessary educational
programs and is of great importance for preventing their failure increasing with age. The scale adapted
within the scope of the present study is an easy-to-apply and high-quality measurement tool for
assessing working memory. Therefore, with this easy-to-use and reliable assessment tool, teachers can
identify these children at an early stage, support them with appropriate educational programs, prevent
their life-long failures, thereby enabling them to approach the performance level of their peers.

There is no Turkish rating scale assessing working memory whose validity and reliability has
been confirmed to be used in Turkey. In this regard, this study aims to adapt the "Working Memory
Rating Scale” (WMRS) developed by Alloway, Gathercole, and Kirkwood (2008) for children aged 5-
11 to Turkish for children aged 5-8 and to test its validity and reliability.

Method

This section of the study will be addressed under four headings: study group, data collection
tool, procedure, and data analysis.

Study group

The study group consists of a total of 905 children, 459 girls and 446 boys, attending
kindergarten, first grade, or second grade in 12 schools (i.e., 10 primary schools, 1 independent
preschool, and 1 middle school) located in Cankaya district of Turkey's Ankara province and affiliated
to the Turkish Ministry of National Education in the 2017-2018 academic year. The students aged 5-8
were chosen by simple random sampling. Of the children in the study group, 276 (30.5%) were
attending kindergarten, 275 (30.4%) first grade, and 354 (39.1%) second grade. 140 (50.7%) of the
children attending kindergarten were girls and 136 (49.3%) were boys. 133 (48.4%) of the first-grade
children were girls and 142 (51.6%) were boys. Of the children attending the second grade, 186
(52.5%) were girls and 168 (47.5%) were boys.

Data Collection Tool

The study used the WMRS filled out by the teachers. The WMRS is a behavioral rating scale
developed by Alloway, Gathercole, and Kirkwood (2008) for children aged 5-11. It consists of 20

162



Journal of Education, Theory and Practical Research 2021, Vol 7, Issue 2, 158-179 Meryem REZZAGIL, Berrin AKMAN

behavioral items that include behaviors mostly displayed by children with working memory problems
(for example, “The child raised his hand but when called upon, he had forgotten his response” or “'the
child had difficulty remaining on task™) (Davis, 2011, p. 29). The WMRS is a 4-point Likert-type scale
filled out by preschool and primary school teachers for each child. It is rated as "not typical at all to",

"occasionally to", "fairly typical to", and "very typical”. Teachers mark the relevant option based on
the frequency of behaviors observed in children in their classes.

While developing the original form of this scale, 50 primary school students with poor
working memory were interviewed. Based on those interviews, the items in the scale were reviewed
and revised to distinguish children with typical development from those with poor working memory.
417 primary school students participated in the reliability and validity studies (Alloway et al., 2008, p.
18). The statistical analysis results of the study showed a strong relationship between the questions in
the scale, whereby the construct validity and the internal reliability of the scale were proven (Davis,
2011, p. 29).

Procedure

First of all, Pearson, who gave the right to use the WMRS, was contacted in June 2016, and
the necessary permission was obtained for the scale by filling out the necessary permission forms. For
adapting the scale, the processes of translation, back translation, getting expert opinion, pilot scale
application, main scale application, and making the scale ready for use by making statistical analyses
were followed.

The scale was first translated from English to Turkish. The scale was translated into Turkish
separately by three experts studying in the field of English language teaching and educational sciences.
Later, the scale translated into Turkish was translated back into English by three independent experts
in the field of English language teaching, and the consistency between the translated form and the
original form was checked. After ensuring consistency between the original scale and translated scale
the Turkish form of the scale was presented to the opinion of three experts in the field of child
development and education, early childhood education. Domain experts marked each item of the scale
on the opinion form in terms of language, comprehensibility, and appropriateness for the target
audience. The opinion form included "appropriate”, "not appropriate”, "should be changed", and
""suggestions." The content validity rate for any item was obtained by dividing the number of experts
marking the "appropriate™ option for the item by the number of experts delivering an opinion on the
item (Yurdugiil, 2005). The level of agreement between the domain experts was 0.99. All the domain
experts reached a consensus on the items of the scale and stated that there were no items that should be
changed or removed from the scale. Thus, before starting the validity and reliability studies, the
consistency between the Turkish form of the scale and its English form and the appropriateness and
comprehensibility of the scale for the target audience were determined, and the original version of the
20-item scale was used in both the pilot application and the main application of the scale in line with
the opinions of the experts.

After the translation of the scale into Turkish was completed, the necessary permissions were
obtained from Hacettepe University Senate Ethical Committee and Ankara Provincial Directorate of
National Education, respectively, for the data collection process between February and July 2017.
Necessary permissions were obtained from the chosen schools and families between October 2017 and
January 2018, and the pilot study, the first phase of the research, was initiated. The pilot study started
with a total of 98 children, including kindergarten, first grade, and second grade children. Among
these children, 18 (56.3%) of the children attending preschool/kindergarten were girls and 14 (43.7%)
were boys; 13 (46.4%) of the first-grade children were girls and 15 (53.6%) were boys; 19 (50%) of
the second-grade children were girls and 19 (50%) were boys. To this end, the WMRS was distributed
to the teachers, who were asked to fill it out for the children with typical development in their classes.
Then, the forms filled out were collected back from the schools on the date jointly determined by the
teacher and the researcher. During the pilot study, the researcher noticed that there were blanks in
some forms in the kindergarten group within the assessment of five questions and interviewed the
kindergarten teachers to understand why those questions were left blank. They stated that because
reading-writing was taught in the first grade in Turkey, kindergarten children could not complete this
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stage and therefore, those questions were challenging to assess children of this age group. No
problems were encountered in the case of first-grade and second-grade children. Following the pilot
study, the opinion of domain experts was consulted again for children aged 5-6. In line with their
opinions, no items were removed from the scale because reading-writing is a developmental process
and some children have prior skills in reading-writing depending on the developmental speed in the
preschool period. Hence, it was decided to apply the scale in its original form. After the pilot
application of the scale was completed, the main scale application was started.

Data Analysis

Data obtained by the WMRS were analyzed using SPSS 16.0. Factor analysis is one of the
most frequently used techniques in social sciences to obtain evidence for construct validity in scale
development or adaptation studies and in studies where a scale is used for a different purpose or a
different sample. Factor analysis is applied to reveal the factor structure or to verify the previously
predicted factor structure, instead of giving a single coefficient for the validity of the measuring tool
(Cokluk, Sekercioglu, & Biiytikoztiirk, 2016, p. 177).

With factor analysis, it is aimed to reduce the number of variables that are too many and
simplify them for interpretation. For this purpose, factors that cannot be observed but are formed by
evaluating the variables together, reflecting the classification in a sense, are formed out of a large
number of observed and correlated variables. Thus, it will be possible to create hidden sub-dimensions
that are known to exist but cannot be determined by observation (Gliris & Astar, 2015, p. 415). The
present study employed factor analysis to prove the construct validity of the WMRS.

Reliability is an indicator of the degree to which a measurement tool gives the same result in
repeated measurements (Pektas, 2013, p. 90). Cronbach's alpha value is the consistency value
depending on the correlation between questions. This value shows the total reliability level of the
questions under the factor (Durmus, Yurtkoru, & Cinko, 2016, p. 89). In this study, the Cronbach's
alpha value was calculated in order to prove the reliability of the WMRS.

Missing value analysis is performed when there are many missing values in small or medium-
sized data sets (Cokluk et al., 2016, p. 11). Since missing values were encountered in the assessment
of five questions in the kindergarten group, missing value analysis was included for all groups.

Findings

The findings of the study consist of three parts: missing value analysis, factor analysis,
reliability analysis.

Missing Value Analysis

If there are few missing values that display a random pattern in large data sets, the problem is
not too serious and using different methods for eliminating missing values will produce similar results.
However, the existence of a large number of missing values in small or medium-sized data sets can
cause serious problems. Unfortunately, there is no criterion for how much missing value can be
tolerated for which sample size (Cokluk et al., 2016, p. 11).
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Table 1. Missing Value Analysis of the Kindergarten Children for the WMRS Items
Univariate Statistics

n Mean Standard Missing Values Number of Outliers
Deviation n % Min. Max.
q.1 276 .96 847 0 .0 0 14
q.2 276 75 .839 0 .0 0 7
g.3 276 .93 .839 0 .0 0 10
g.4 276 .59 .806 0 .0 0 8
g.5 276 .66 870 0 .0 0 13
q.6 188 51 742 88 31.9 0 3
q.7 276 81 763 0 .0 0 6
q.8 158 .89 871 118 42.8 0 9
g.9 276 73 .788 0 .0 0 9
g. 10 276 .86 .809 0 .0 0 8
g.11 179 .88 913 97 35.1 0 0
g.12 276 .80 .788 0 .0 0 8
g.13 145 .63 .823 131 475 0 7
q. 14 276 72 .829 0 .0 0 12
g. 15 276 .58 736 0 .0 0 6
g. 16 145 .56 .798 131 475 0 5
g.17 276 g4 781 0 .0 0 9
g. 18 276 73 .800 0 .0 0 7
g. 19 276 a7 .788 0 .0 0 7
g. 20 273 71 815 3 1.1 0 7

As can be seen in Table 1, the ranking of missing values for the kindergarten children in
percentages from the highest to the lowest is as follows: questions 13 and 16 (47.5%), question 8
(42.8%), question 11 (35.1%), question 6 (31.9%), and question 20 (1.1%).

The comparison of these percentages shows that the missing values in the questions 13, 16, 8,
11, and 6 are much higher than in the question 20. For this reason, it can be thought that the missing
values in the questions 13, 16, 8, 11, and 6 do not display a random pattern, while they show a random
pattern in the question 20. The exhibition of a random pattern indicates the presence of random and
few missing values in all items, as in all studies. In these cases, missing values were not concentrated
in specific items but were randomly distributed. The evaluation of these missing values for the first-
grade and second-grade students besides the kindergarten group gives information about whether the
missing values also exhibit a random pattern for these children in certain questions.
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Table 2. Missing Value Analysis of the First Graders for the WMRS Items
Univariate Statistics

n Mean Standard Missing Values Number of Outliers
Deviation n % Min. Max.

g.1 275 131 .987 0 .0 0 0
g. 2 275 94 978 0 .0 0 28
g.3 275 1.06 1.020 0 0 0 0
g.4 274 1.05 1.038 1 4 0

g.5 275 .85 .998 0 0 0 28
g. 6 275 .89 .996 0 .0 0 29
q.7 275 1.13 .997 0 .0 0 0
g.8 271 1.18 1.033 4 1.5 0 0
g.9 275 1.09 1.028 0 0 0 0
g. 10 275 1.17 .982 0 0 0 0
g.11 273 1.15 1.002 2 v 0 0
g.12 275 1.05 1.011 0 0 0 0
g. 13 261 .95 1.003 14 51 0 0
g.14 275 1.05 1.004 0 0 0 0
g.15 274 81 1.005 1 4 0 27
g. 16 274 .97 1.000 1 4 0 0
g.17 275 1.01 1.011 0 .0 0 0
g. 18 275 1.04 1.040 0 0 0 0
g. 19 274 1.10 .999 1 A4 0 0
g. 20 275 .94 1.011 0 0 0 0

When the percentages in Table 2 are compared with the percentages calculated for the
kindergarten children (Table 1), it is seen that the missing value percentage is 47.5% for the
kindergarten group and 5.1% for the first graders in the 13th question; 47.5% for the kindergarten
group and 4% for the first graders in the 16th question; 42.8% for the kindergarten group and 1.5% for
the first graders in the 8th question; 35.1% for the kindergarten group and .7% for the first graders in
the 11th question; and 31.9% for the kindergarten group and .0% for the first graders in the 6th
question. Accordingly, since there is a significant difference between the values found for the
kindergarten group and the first graders in five questions (13, 16, 8, 11, 6), it can be stated that these
guestions do not display a random pattern for the kindergarten group, while they show a random
pattern for the first graders.
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Table 3. Missing Value Analysis of the Second Graders for the WMRS Items
Univariate Statistics

n Mean Standard Missing Values Number of Outliers
Deviation n % Min. Max.
g.1 354 .93 .908 0 .0 0 0
g.2 353 75 .845 1 3 0 13
q.3 354 .83 .880 0 .0 0 17
g.4 352 .78 .902 2 .6 0 21
q.5 353 .68 .881 1 3 0 17
g. 6 353 .60 .837 1 3 0 13
q.7 354 .85 941 0 .0 0 24
g.8 354 .90 .899 0 .0 0 21
g.9 354 .83 .846 0 0 0 16
g. 10 354 91 971 0 0 0 33
g.11 352 .80 .888 2 6 0 20
g.12 354 .87 910 0 0 0 26
g. 13 352 .63 .838 2 .6 0 11
g.14 354 .79 .869 0 0 0 14
g. 15 354 .62 .799 0 0 0 10
g.- 16 349 g4 871 5 14 0 15
g.17 352 .78 .856 2 6 0 15
g. 18 354 81 .850 0 0 0 15
g. 19 354 .89 917 0 0 0 0
g. 20 354 .73 .882 0 0 0 18

When the percentages in Table 3 are compared with the percentages calculated for the
kindergarten children and the first graders (Table 1 and Table 2), it is seen that the missing value
percentage is 47.5% for the kindergarten group, 5.1% for the first graders, and .6% for the second
graders in the 13th question; 47.5% for the kindergarten group, .4% for the first graders, and 1.4% for
the second graders in the 16th question; 42.8% for the kindergarten group, 1.5% for the first graders,
and .0% for the second graders in the 8th question; 35.1% for the kindergarten group, .7% for the first
graders, and .6% for the second graders in the 11th question; 31.9% for the kindergarten group, .0%
for the first graders, and %.3 for the second graders in the 6th question. Hence, since the values for the
kindergarten group are higher than the values for the first and second graders in five questions (13, 16,
8, 11, 6) and there is a significant difference between them, it can be stated that these questions do not
display a random pattern for the kindergarten group, while they show a random pattern for the first and
second graders.

Basic analyses should be repeated for the situations where missing values are present and
those where they are absent. If similar results are obtained, one can trust the accuracy of these results.
The researcher should decide which of these situations represents the real world better and report both
results (Cokluk et al., 2016, p. 12). Based on all this information, whether it was factor analysis or
reliability analysis, two separate analyses were made for the kindergarten children, as the missing
value was high in the determined questions. In other words, analyses for the kindergarten group were
made for both 15 questions and 20 questions. During the application, the researcher had the
opportunity to talk to the teachers individually. The kindergarten teachers stated that those five
questions were about early reading-writing, and because reading-writing was taught in the first grade
in Turkey, kindergarten children could not complete this stage and therefore those questions were
challenging to assess children of this age group.

Factor Analysis

In factor analysis, the KMO test tests the suitability of the number of sample units. In other
words, it examines whether the data set is suitable for factor analysis. For factor analysis suitability,
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the value obtained from the KMO test must be greater than .50. Factor analysis cannot be applied

when this value is less than .50. In this case, the number of sample units should be increased (Giiris &
Astar, 2015, p. 416).

The KMO value ranges from 0 to 1, and a KMO value of 1 indicates that the variables can
predict each other perfectly and without error. As to the generally accepted KMO values and
interpretations, a value that is .80 or above is considered perfect; one that is between .70 and .80 is
good; one that is between .60 and .70 is moderate; one that is between .50 and .60 is bad; and one that
is less than .50 is unacceptable (Durmus et al., 2016, p. 80).

Bartlett's test, on the other hand, is a test based on partial correlation, examining whether there
is a relationship between variables, in other words, the suitability of the data matrix. With the
application of this test, it will be decided whether the data are taken from a multivariate normally
distributed population. If the p value in this test is less than .05, this means that the data come from the
multivariate normally distributed population and are suitable for analysis. If the p value is found to be
above .05, factor analysis cannot be applied (Giiris & Astar, 2015, p. 416; Durmus et al., 2016, p. 79).

Table 4. The Kaiser-Meyer-Olkin and Bartlett's Test Values for the WMRS Items
KMO and Bartlett’s Test
Kindergarten Kindergarten  First grade Second

(15 questions) (20 questions) grade
KMO Data Structure Suitability Value 971 .968 977 981
Bartlett’s Test Chi-Square 4.532E3 2.792E3 8.522E3  9.437E3
Value
Degree of 105 190 190 190
Freedom
p .000 .000 .000 .000

As shown in Table 4, the obtained KMO values being greater than .50 for the kindergarten,
first grade, and second grade students show the adequacy of the sample size of the study. In addition,
based on the generally accepted KMO values and interpretations, the variables are seen to be perfectly
suitable for factor analysis as the KMO values are greater than .80, with their values being .971, .968,
977, and .981. As the p value was found to be .000 (i.e., less than .05) in all groups in Bartlett's test,
this meant that the data came from the multivariate normally distributed population and were suitable
for analysis.

The comparison of the values obtained for the kindergarten-15 questions group and those
obtained for the kindergarten-20 questions group showed that Bartlett's test value remained the same
for both, but there was a difference of up to .003 in KMO values (.971 for the 15 questions group and
.968 for the 20 questions group). This being the case, it was seen that both of them had adequate
sample size and were perfectly suitable for factor analysis, and the data of both came from the
multivariate normally distributed population and were suitable for analysis.
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Table 5. Covariances for the WMRS ltems

Covariances

Kindergarten-15 Kindergarten-20 First Grade Second Grade
questions questions

Initial  Extraction Initial Extraction Initial  Extraction  Initial ~ Extraction

Value Value Value Value Value Value Value Value
g-1 1.000 702 1.000 .695 1.000 776 1.000 745
g.2 1.000 .683 1.000 672 1.000 .769 1.000 .748
g.3 1.000 .704 1.000 712 1.000 .802 1.000 732
g.-4 1.000 744 1.000 .738 1.000 782 1.000 .761
g.5 1.000 749 1.000 754 1.000 775 1.000 .789
g.6 1.000 707 1.000 .810 1.000 740
g.7 1.000 .699 1.000 .706 1.000 .839 1.000 .817
g.8 1.000 .706 1.000 .841 1.000 .801
g.9 1.000 792 1.000 791 1.000 .853 1.000 .829
g.10 1.000 751 1.000 742 1.000 .855 1.000 724
g.11 1.000 811 1.000 .852 1.000 .830
g.12 1.000 721 1.000 .708 1.000 .870 1.000 .803
g.-13 1.000 .789 1.000 .867 1.000 .798
g.14 1.000 .785 1.000 .800 1.000 .852 1.000 .822
g.15 1.000 .738 1.000 731 1.000 .796 1.000 .768
qg. 16 1.000 .808 1.000 .865 1.000 .730
g.-17 1.000 716 1.000 .704 1.000 877 1.000 .809
g.18 1.000 .780 1.000 .765 1.000 .864 1.000 .786
g.-19 1.000 773 1.000 .763 1.000 877 1.000 .842
g.20 1.000 .823 1.000 .821 1.000 877 1.000 .816

Since the questions 6, 8, 11, 13, and 16 were removed in the kindergarten-15 questions group, no value was written next to them.

According to Kline (1994), factor loading value is a coefficient that explains the relationship
between items and factors. The items are expected to have high values of loading on the factor they
belong to. If there is a cluster of items that have a high level of relationship with a factor, this means
that those items measure the construct in question together. In general, regardless of its sign, a loading
value of .60 or above can be considered high, and a loading value of .30-.59 can be considered
moderate, which is taken into account in variable extraction (as cited in Cokluk et al., 2016, p. 194).

As shown in Table 5, the highest value was determined as .823 and the lowest value was
found as .683 for the kindergarten-15 questions group. For the kindergarten-20 questions group, on the
other hand, the highest value was determined as .821 and the lowest value was found as .672. As the
loading values of the other items in both question groups are higher than the lowest values (.683 and
.672) and a loading value of .60 or above is considered high, it can be said that all the items have high
loading values, which proves that all items have a high level of relationship with a factor and means
that they measure a certain construct. The comparison of the kindergarten values shows that the
highest value of the kindergarten-15 questions group is .002 higher than that of the kindergarten-20
guestions group, while the lowest value of the former is .011 higher than that of the latter. The fact that
both of them have high values and especially the kindergarten-20 questions group still continues to
have high values reveals that the scale has nothing that requires removing a question for the
kindergarten group.

Table 5 shows that the highest value for the first graders is .877, while the lowest value is
.769. For the second graders, on the other hand, the highest value is .842, and the lowest value is .724.
As the loading values of the other items are higher than the lowest values (.769 and .724) and a
loading value of .60 or above is considered high, all the items have high loading values, which proves
that all items have a high level of relationship with a factor and means that they measure a certain
construct.
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Table 6. Total Variances Explained for the WMRS Items in the Kindergarten-15 Questions Group
Total Variance Explained

Initial Eigenvalues Sum of Squared Factor Loadings
Total  Variance Cumulative Total Variance Cumulative
% % % %
1 11.160  74.399 74.399 11.160 74.399 74.399
2 .528 3.520 77.918
3 467 3.115 81.033
4 A17 2.781 83.815
5 .339 2.263 86.077
6 314 2.093 88.170
7 .283 1.889 90.059
8 247 1.645 91.704
9 .242 1611 93.315
10 223 1.485 94.800
11 .180 1.202 96.003
12 A77 1.177 97.180
13 159 1.058 98.238
14 146 971 99.208
15 119 792 100.000

The eigenvalue of a factor reflects the strength of the relationship between the factor and the
original variables. Eigenvalues are used to calculate the variance explained by the factors and to
decide on the number of factors. In factor analysis, only factors with an eigenvalue of one or above are
considered stable. The higher the eigenvalue, the higher the variance explained by the factor (Cokluk
etal., 2016, p. 192).

Table 6 indicates that the items are collected in one factor. Thus, it is seen that the WMRS
consists of a single dimension for the kindergarten-15 questions group, and 74.399% of the total
variance is explained by this single dimension.

Table 7. Total Variances Explained for the WMRS Items in the Kindergarten-20 Questions Group
Total Variance Explained

Initial Eigenvalues Sum of Squared Factor Loadings
Total Variance  Cumulative Total Variance Cumulative
% % % %
1 14.923 74.617 74.617 14.923 74.617 74.617
2 .606 3.031 77.648
3 .525 2.624 80.272
4 461 2.307 82.579
5 402 2.011 84.590
6 .361 1.803 86.394
7 .320 1.602 87.996
8 313 1.565 89.561
9 277 1.383 90.944
10 .253 1.266 92.210
11 .233 1.166 93.376
12 219 1.097 94.474
13 .206 1.032 95.505
14 172 .859 96.364
15 157 .784 97.148
16 150 750 97.898
17 134 671 98.569
18 17 .583 99.152
19 .093 464 99.616
20 .077 .384 100.000
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Table 7 indicates that the items are collected in one factor. Hence, it is seen that the WMRS
consists of a single dimension for the kindergarten-20 questions group, and 74.617% of the total
variance is explained by this single dimension.

The comparison of Table 6 and Table 7 shows that while the single dimension of the
kindergarten-15 questions group explains 74.399% of the total variance, which of the kindergarten-20
questions group explains 74.617% of the total variance. The difference between the two values in the
explanation of the total variance by a single dimension is .218%. The small difference between the two
groups shows that the total variance is explained by this single dimension in both groups with very
close percentages.

Table 8. Total Variances Explained for the WMRS Items in the First Graders
Total Variance Explained

Initial Eigenvalues Sum of Squared Factor Loadings
Total Variance Cumulative Total Variance Cumulative
% % % %
1 16.701 83.506 83.506 16.701 83.506 83.506
2 .538 2.692 86.198
3 .349 1.747 87.945
4 .332 1.660 89.605
5 241 1.206 90.811
6 231 1.157 91.968
7 213 1.064 93.032
8 .202 1.008 94.040
9 .160 .800 94.840
10 146 728 95.567
11 122 .612 96.180
12 113 .565 96.745
13 .104 522 97.267
14 .097 .486 97.753
15 .089 447 98.200
16 .087 433 98.633
17 .082 .408 99.041
18 .075 .376 99.417
19 .068 342 99.759
20 .048 241 100.000

Table 8 indicates that the items are collected in one factor. Thus, it is seen that the WMRS
consists of a single dimension for the first graders, and 83.516% of the total variance is explained by
this single dimension.
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Table 9. Total Variances Explained for the WMRS Items in the Second Graders
Total Variance Explained

Initial Eigenvalues Sum of Squared Factor Loadings
Total Variance Cumulative Total Variance Cumulative
% % % %
1 15.690 78.451 78.451 15.690 78.451 78.451
2 .555 2.777 81.228
3 514 2.570 83.798
4 .345 1.723 85.520
5 .299 1.497 87.017
6 .282 1.408 88.425
7 .256 1.281 89.706
8 231 1.153 90.859
9 216 1.078 91.936
10 212 1.059 92.995
11 .198 .988 93.983
12 A77 .883 94.866
13 .166 .832 95.698
14 154 770 96.468
15 139 .694 97.162
16 135 677 97.838
17 21 .603 98.442
18 115 573 99.014
19 110 .550 99.564
20 .087 436 100.000

Table 9 indicates that the items are collected in one factor. Therefore, it is seen that the
WMRS consists of a single dimension for the second graders, and 78.451% of the total variance is
explained by this single dimension.

Reliability Study

Cronbach's alpha value is the consistency value depending on the correlation between
guestions. This value shows the total reliability level of the questions under the factor. The scale is
considered to be reliable when this value is .70 or above. However, when the number of questions is
small, this level for reliability can be accepted as .60 or above (Durmus et al., 2016, p. 89).

Table 10. Cronbach's Alpha Value for the WMRS Items
Reliability Statistics
Cronbach’s  Cronbach’s Alpha Based Number of

Alpha on Standardized Items Items
Kindergarten-15 Questions 975 975 15
Kindergarten-20 Questions .984 .985 20
First Grade .990 .990 20
Second Grade .985 .985 20

As shown in Table 10, the Cronbach's alpha value was found to be .975 for the kindergarten-
15 questions group, .975 for the kindergarten-20 questions group, .984 for the first graders, .990 for
the second graders, and .985 for the second graders. As all these values are above .70, this means that
the scale is very reliable.

The comparison of the values for the kindergarten shows that the value of the kindergarten-15
questions group (.975) is .009 lower than that of the kindergarten-20 questions group (.984).
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Table 11. Item-Total Statistics for the WMRS Items in the Kindergarten-15 Questions Group
Item-Total Statistics

Scale Scale Corrected Squared Cronbach’s
Mean If Item Variance If Item-Total Multiple Alpha If

Deleted Item Deleted Correlation Correlation Item Deleted
g.-1 10.44 95.254 813 710 974
qg.2 10.64 95.539 .802 .709 974
g.3 10.47 95.243 .819 735 974
q.-4 10.81 95.473 842 745 974
g.5 10.74 94.386 .843 762 974
q.7 10.58 96.686 812 .693 974
g.9 10.66 95.401 871 771 973
g. 10 10.54 95.345 .847 767 973
g. 12 10.60 95.969 .830 716 974
g. 14 10.67 94.760 .866 770 973
g. 15 10.81 96.772 .835 77 974
g. 17 10.66 96.203 822 710 974
g. 18 10.66 95.306 .863 .780 973
g. 19 10.63 95.514 .861 .784 973
g. 20 10.69 94.677 .889 .838 973

Table 11 contains information showing the level of reliability for the remaining items when
any item is removed from the analysis. For this, none of the values in the last column of Table 11 (i.e.,
the "Cronbach’s Alpha If Item Deleted" column) should be greater than the value found in the study. If
this value for any question is greater than the alpha value found in the study, removing that question
from the scale may be considered (Giiris & Astar, 2015, p. 286; Durmus et al., 2016, p. 93).

As shown in Table 10, the Cronbach's alpha value for the kindergarten-15 questions group is
.975, and there is no value greater than this value in the last column of Table 11. For this reason, no
items were removed from the scale for the kindergarten-15 questions group.

Table 12. Item-Total Statistics for the WMRS Items in the Kindergarten-20 Questions Group
Item-Total Statistics

Scale Scale Corrected Squared Cronbach’s
Mean If Item Variance If Item-Total Multiple Alpha If
Deleted Item Deleted Correlation Correlation Item Deleted
g.1 11.53 181.405 897 . .983
g.2 11.71 183.489 .836 : .984
g.3 11.54 183.855 .851 : .984
g.4 11.89 184.907 .870 : .984
g.5 11.91 184.388 .897 . .983
g.6 11.90 188.936 778 . .984
q.7 11.73 186.630 842 . .984
g.8 11.63 183.245 .835 . .984
g.9 11.77 184.522 .884 . .984
g. 10 11.60 181.918 .891 . .983
g.-11 11.67 182.313 921 . .983
g.12 11.73 186.252 .819 : .984
g-13 11.84 185.974 .860 . .984
g.14 11.83 182.106 915 : .983
g. 15 11.93 187.130 847 : .984
g. 16 11.80 183.835 873 : .984
g. 17 11.80 185.925 837 : .984
g- 18 11.78 184.121 .851 . .984
g-19 11.76 183.410 .899 . .983
g. 20 11.79 181.539 921 : .983
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As shown in Table 10, the Cronbach's alpha value for the kindergarten-20 questions group is
.984, and there is no value greater than this value in the last column of Table 12. For this reason, no
items were removed from the scale for the kindergarten-20 questions group.

Table 13. Item-Total Statistics for the WMRS Items in the First Graders
Item-Total Statistics

Scale Scale Corrected Squared Cronbach’s
Mean If Item Variance If Item-Total Multiple Alpha If
Deleted Item Deleted Correlation Correlation Item Deleted
g.-1 19.58 321.372 874 . .990
g.2 19.94 321.052 .881 . .990
g.3 19.83 319.492 .894 . .990
q.4 19.82 319.433 875 . .990
g.5 20.02 320.991 871 . .990
g.6 20.00 320.260 .891 . .990
q.7 19.76 319.687 910 . .990
g.8 19.70 318.306 913 : .990
g.9 19.80 318.048 919 . .990
g. 10 19.73 319.540 .924 . .990
g.11 19.75 318.627 923 . .990
g.12 19.84 318.516 931 : .990
g.13 19.95 319.505 921 : .990
g.14 19.84 318.847 .927 : .990
g. 15 20.09 319.440 910 . .990
g. 16 19.90 318.837 933 . .990
g.17 19.87 318.459 .935 . .990
g.18 19.85 317.889 .924 : .990
g. 19 19.79 318.791 .934 : .990
g.20 19.96 318.403 931 : .990

As shown in Table 10, the Cronbach's alpha value for the first graders is .990, and there is no
value greater than this value in the last column of Table 13. For this reason, no items were removed
from the scale for the first graders.
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Table 14. Item-Total Statistics for the WMRS Items in the Second Graders
Item-Total Statistics

Scale Scale Corrected Squared Cronbach’s
Mean If Item Variance If Item-Total Multiple Alpha If
Deleted Item Deleted Correlation Correlation Item Deleted
g.1 14.56 213.849 .848 . .985
g.2 14.74 215.326 .849 . .985
g.3 14.65 214.943 837 . .985
q.-4 14.70 213.431 .865 . .984
g.5 14.81 214.045 874 . .984
g. 6 14.89 215.823 841 . .985
q.7 14.63 211.905 .892 . .984
g.8 14.59 213.457 .881 . .984
g.9 14.66 214.511 .898 . .984
g. 10 14.58 213.007 .828 . .985
g.11 14.69 213.539 897 . .984
g.12 14.61 213.346 .879 : .984
g.- 13 14.85 214.940 .880 . .984
g.14 14.69 213.791 .894 : .984
g. 15 14.86 216.320 .864 . .984
g. 16 14.74 215.200 .834 . .985
g.17 14.70 214.396 .887 . .984
g.18 14.68 215.268 .867 : .984
g. 19 14.59 212.488 .905 : .984
g.20 14.76 213.960 .888 : .984

As shown in Table 10, the Cronbach's alpha value for the second graders is .985, and there is
no value greater than this value in the last column of Table 14. For this reason, no items were removed
from the scale for the second graders.

Discussion, Conclusion and Recommendations

The results obtained from the missing value analysis show that while the missing values do
not show a random pattern for the kindergarten in the questions 13, 16, 8, 11, and 6, they exhibit a
random pattern for the first and second graders. Based on the information reported in the literature,
whether it was factor analysis or reliability analysis, two separate analyses were made for the
kindergarten children, as the missing value was high in the determined questions (Cokluk et al., 2016,
p. 12). In other words, analyses for the kindergarten group were made for both 15 questions and 20
questions, and the results were compared.

In practice, factor analysis is used to obtain fewer new variables (factors) by determining
common dimensions based on the existing relationships among many variables. In factor analysis,
correlated constructs are collected in common dimensions, and these newly formed concepts are called
factors (Gliris & Astar, 2015, p. 415). At the end of the factor analysis, an inquiry is made regarding
whether the indicators collected under a certain factor are indicators of the theoretical construct
(Cokluk et al., 2016, p. 177). Basically, the factor analysis involves two processes. While the first of
these is "exploratory factor analysis" aiming to reveal and explore the factor structure underlying the
statements representing the variables of a scale that has been newly created or translated from one
language to another, the other one is "confirmatory factor analysis" used to check whether a previously
used scale is consistent with the original factor structure when used in the present study, and if it is,
the level of consistence between them (Suhr, 2006; as cited in Yaslioglu, 2017). Many researchers
state that exploratory factor analysis is the most appropriate method for fields where there is very little
research and data on a subject (Watkins, 1989; Mulaik, 1975; as cited in Yazici, Basal, & Toprak,
2009). This study used exploratory factor analysis to prove the construct validity of the WMRS.
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In the factor analysis, the KMO value was found as .971 for the kindergarten-15 questions
group, .968 for the kindergarten-20 questions group, .977 for the first graders, and .981 for the second
graders. The fact that this value is higher than .50 in all groups shows that the sample size of the study
is adequate. In addition, based on the generally accepted KMO values and interpretations, the variables
are seen to be perfectly suitable for factor analysis since KMO values are above .80 in all groups
(Durmus et al., 2016, p. 80). In Bartlett's test, on the other hand, the p value is .000 in all groups, and
as this value is less than .05 (Giiris & Astar, 2015, p. 416; Durmus et al., 2016, p. 79), this means that
the data come from the multivariate normally distributed population and are suitable for analysis. The
comparison of the values obtained for the kindergarten-15 questions group and the kindergarten-20
guestions group shows that there is a difference of .003 in KMO values, although the Bartlett's test
value remains the same for both. This being the case, it was seen that both of them had adequate
sample size, were perfectly suitable for factor analysis, and the data of both came from the
multivariate normally distributed population and were suitable for analysis.

As for the covariances for the WMRS items in factor analysis, since a loading value of .60 or
above is considered high (Kline, 1994; as cited in Cokluk et al., 2016, p. 194) and all the values in all
groups found in the study are higher than this value, it can be said that all items have a high level of
relationship with a factor and measure a certain construct for all grade levels in the study group. The
fact that both kindergarten groups have high values and especially the kindergarten-20 questions group
still continues to have high values may reveal that the scale has nothing that requires removing a
question for the kindergarten group.

The factor analysis results concerning the total variances explained for the WMRS show that
the items are collected in one factor; the WMRS consists of a single dimension for all grade levels
(Cokluk et al., 2016, p. 192); and the total variance is explained by this single dimension at a
percentage of 74.399% for the kindergarten-15 questions group, 74.617% for the kindergarten-20
guestions group, 83.516% for the first graders, and 78.451% for the second graders. The comparison
of the kindergarten values shows that while the single dimension of the kindergarten-15 questions
group explains 74.399% of the total variance, which of the kindergarten-20 questions group explains
74.617% of the total variance. The difference between the two values in the explanation of the total
variance by a single dimension is .218%. The small difference between the two groups shows that the
total variance is explained by this single dimension in both groups with very close percentages.
Because there was no significant difference between the results of the kindergarten group in all
analyses related to factor analysis, it was decided to keep the number of questions in the original scale
the same.

The reliability analysis results show that, for the WMRS items, the Cronbach'’s alpha value is
.975 for the kindergarten-15 questions group, .984 for the kindergarten-20 questions group, .990 for
the first graders, and .985 for the second graders. As all these values are above .70, this means that the
scale is very reliable (Durmus et al., 2016, p. 89).

When checking the level of reliability for the remaining items when an item is removed from
reliability analysis, none of the values in the "Cronbach’s Alpha If Item Deleted” column should be
greater than the value found in the study following the removal of any item from the analysis. If this
value for any question is greater than the alpha value found in the study, removing that question from
the scale may be considered (Giiris & Astar, 2015, p. 286; Durmus et al., 2016, p. 93). As the
reliability analysis results showed the Cronbach's alpha values for all groups to be greater than or
equal to the value in the last column, there were no items to be removed from the scale for all groups.
The Cronbach's alpha value for the kindergarten-20 questions group was found to be .984, and when
the item was removed, there was no value greater than this in the "Cronbach’s Alpha If Item Deleted"
column. Therefore, there were no items to be removed from the scale for the kindergarten-20 questions

group.
The findings obtained through the Turkish linguistic equivalence, validity, and reliability
study of the WMRS developed by Alloway, Gathercole, and Kirkwood (2008) for children aged 5-11

reveal that the scale translated from the original unidimensional 20-item version of the scale is
culturally suitable to be used to assess the working memory of children aged 5-8 in Turkey's

176



Journal of Education, Theory and Practical Research 2021, Vol 7, Issue 2, 158-179 Meryem REZZAGIL, Berrin AKMAN

conditions, has linguistic equivalence, and is a valid and reliable scale. The exploratory factor analysis
on the Turkish adapted version of the WMRS revealed that it is a unidimensional scale.

Studies show that working memory and/or its components have a strong relationship with
attention, academic success, and mathematical and verbal skills, and children with working memory
problems will also have problems in these areas. Therefore, it is highly important to have an easy-to-
apply and reliable scale that can be handily used by teachers to assess children's working memory.
This study aimed to adapt an easy-to-apply and reliable scale to assess the working memory of
children in early childhood and to prove its validity and reliability. Thus, teachers can assess the
working memory of children who have problems in attention, academic success, mathematical skills,
reading skills, early reading-writing, and language and verbal skills using this scale, understand
whether the problem is related to their working memory, and if the problem is related to working
memory, they can offer relevant educational programs and the necessary support to the children
without delay. As a result, children having working memory problems in early childhood may
approach the levels of their peers as they receive such support.

The following recommendations can be made for future research:

» A longitudinal study may be conducted in which the working memory performance of
children is assessed when they are in kindergarten and then, it is associated with their
academic success at the end of primary school first grade.

» Working memory performance of primary school first and second graders may be
assessed and associated with academic success.

» Working memory may be used to identify children's learning disabilities.
» The relationship between working memory and learning may be explored.
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Anahtar Kelimeler

Bu arastirmanin amaci1 Alloway, Gathercole ve Kirkwood (2008) tarafindan 5-11
yas arasinda gocuklar i¢in gelistiren “Working Memory Rating Scale” (WMRS)
Calisma Bellegi Derecelendirme Olgegi’ni 5-8 yas grubu ¢ocuklar igin Tiirkgeye
uyarlamak ve Olcegin gecerlilik ve giivenilirligini test etmektir. Genellikle
calisma bellegi sorunu olan ¢ocuklar: tanilamada kullanilan Calisma Bellegi
Derecelendirme Olgegi okul 6ncesi ve ilkokul dgretmenleri tarafindan “Hig, ara
sira, cogunlukla ve her zaman” geklinde doldurulan 4’lii derecelendirmeye sahip
likert tipinde 20 davranissal maddeyi iceren  bir Olcektir. Ogretmenler
smiflarindaki ¢ocuklarda goriilen davranislarin sikliklarina gére her ¢ocuk icin
ilgili secenegi isaretlemektedirler. Alanyazinda 0-8 yas erken ¢ocukluk dénemini
kapsamaktadir. Bu nedenle &lgegin bu donemi kapsayan 5-8 yas grubundaki
¢ocuklar i¢gin uyarlamasi yapilmistir. Arastirmanin ¢aligma grubunu MEB’e bagh
Ankara ili Cankaya ilgesindeki 10 ilkokul, 1 bagimsiz anaokulu ve bir ortaokulun
anasinifi olmak iizere toplam 12 okuldan anasimifi, birinci sinif ve ikinci sinifa
devam eden toplam 905 ¢ocuk olusturmustur. Olgegin uyarlama calismasinda
sirastyla Tiirkgeye cevrilme, pilot ¢alisma ve asil 6lgek uyarlama asamalar
izlenmistir. Olgek simiflarindaki tipik gelisim gosteren cocuklar icin dgretmenler
tarafindan doldurulmustur. Faktor analizi sonucunda 6lgegin tiim yas gruplarinda
maddelerin ait olduklar1 faktérdeki yiik degerleri ,673’ten daha yiiksek bulunmus
ve tiim maddelerin tek bir faktdrde toplanarak toplam varyansin %74’iin {istiinde
bir degerle bu tek boyutla yiiksek diizeyde bir iligki i¢inde oldugu goriilmiistiir.
Giivenilirlik caligmasinda ise dlgegin Cronbach Alpha Degeri tiim gruplar igin
,975’in Ustiinde degerlere sahip olmasi nedeniyle o6lgegin giivenilir oldugu
sonucuna ulagilmigtir. Yapilan istatistiksel analizler sonucunda 20 maddeden
olusan orijinal Olgekteki madde sayisinda degisiklik yapilmamistir. Calisma
Bellegi Dercelendirme Olgeginin tek boyutlu 20 maddelik Tiirkge versiyonu 5-8
yas cocuklarinin ¢alisma belleklerini  degerlendirmek icin  Tiirkiye’de
kullanilmaya uygun gecerli ve giivenilir bir 6l¢ek oldugu sonucuna ulagilmistir.
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Giris
Cocuklarin okul oncesi egitim kurumlarinda aldiklar erken ¢ocukluk egitiminin amaci, erken

déneminde ¢ocuklarin biitlinsel gelisimini desteklemek, okula hazirlamak ve onlarin hayata esit
firsatlarla baglamalarina yardimci olmaktir.

Aragtirmalar gocugun tim okul yasami boyunca calisma belleginin; erken okuma-yazma, dil
ve matematiksel becerilerde etkili bir rol oynadigimi ve c¢ocugun akademik basarisini yakindan
etkiledigini gostermektedir. Bu nedenle calisma belleginin erken ¢ocukluk doneminde
degerlendirilmesi zayif ¢aligma bellegine sahip olan ¢ocuklarin belirlenmesine yardimci olmaktadir.
Erken tanilama cocuklara erken miidahale firsatin1 yaratarak zayif caligma belleginin zayifligindan
dogan sorunlarin en aza indirebilmesine ve 0grenme kapasitelerinin artmasina olanak saglamaktadir.
Tipik gelisim gosteren cocuklarla calisma bellegi zayif olan ¢ocuklar arasindaki performans
farkliliklart yagla beraber artmakta bu durum da erken miidahalenin 6nemini ortaya koymaktadir
(Alloway, Gathercole ve Kirkwood, 2008, s. 6-7).

Calisma bellegi sorunu olmayan ¢ocuklar testlere odaklanabilirler ve problemleri ¢6zmede
gerekli olan bilgileri hatirlama ve parcalara bolme gibi becerilere sahip olduklari i¢in matematik ve
okuma gibi 6nemli derslerde zorluk ¢ekmezler. Calisma belleginde sorun yasayan c¢ocuklar ise
genellikle okuma ve matematikte sorun yasamaktadirlar (Gathercole ve Alloway, 2009). Zayif ¢alisma
bellegi olan cocuklar c¢ogunlukla yapmakta olduklar1 etkinlikleri ve ogrendiklerini unuturlar,
yonergeleri hatirlamazlar ve etkinlikleri tamamlayamazlar, zor etkinliklerin siralarmi unuturlar,
tahtada yazilanlar1 defterlerine gegirmede zorluk cekerler, etkinlikleri sadelestirirler bir bagka deyisle
asamali olan etkinliklerde bazi asamalar1 yapamazlar ve etkinligi atlayarak tamamlarlar, yonergelerin
icerigini unuturlar, dikkat gerektiren biligsel etkinliklerde basarili olamazlar (Davis, 2011, s. 16-18;
Alloway vd, 2008, s. 6). Bu cocuklar erigkin olana kadar zayif ¢alisma bellegi ile hayatlarina devam
etmek zorundadirlar. Dolayisiyla bu cocuklarin calisma bellegi performansinin ge¢ g¢ocukluk
doéneminde diger ¢ocuklardan farklilik gostermesi ile birlikte performans farkliliklar1 yasla beraber
artmakta ve daha da belirgin hale gelmektedir (Alloway vd, 2008, s. 3).

Baddeley (2010) galisma bellegini; sorgulama, okudu@unu anlama ve &grenme gibi zor
konularla karsilastigimizda zihnimizde bilgileri tutabilmek i¢in gerekli olan sistem veya sistemler
olarak tanimlamistir.

Bilgi islemenin biitiinlesik modeline gore, bilgi isleme akigi dort asamada ele alinabilir
(Dogan, 2011, s. 3):

1. Upyaricinin siklik, siddet, siire ve karmasiklik gibi fiziksel 6zelliklerin kodlanmast,
2. Girdinin duyusal bellek siirecine alinmasi,
3. Bilginin kisa siireli bellek ve calisma bellegi sistemlerinde tutulmasi ve iglenmesi,
4. Bilginin uzun siireli bellege kaydedilmesi

Bilgi isleme akisi i¢inde c¢aligma bellegi bu siirecin tam merkezinde yer almaktadir. Biligsel
acidan 6grenme, bilginin kalici hale gelmesi olarak diisiiniildiigiinde, bu siirecin hemen 6ncesinde yer
alan ve duyusal bellek ile uzun siireli bellek arasinda bir gegis noktasi olan ¢aligma belleginin konumu
kendiliginden ortaya ¢ikmaktadir. Bilisin merkezinde ve bilis i¢in merkezi bir konumu olan ¢alisma
belleginin diger bilissel siiregler icin bir kesigim noktasit olugturdugunu séylemek yanlig olmayacaktir.
Bu yoniiyle calisma bellegi biligsel islevleri gergeklestirmek icin gerekli bilgileri gecici olarak
depolayan ve bu bilgilere hizli bir sekilde ulagan, gerektiginde depolama ve isleme etkinliklerini kendi
icinde degis-tokus eden sinirli kapasiteli bir islemci olarak diisiiniilmektedir (Baddeley, 2007; akt:
Dogan, 2011, s. 3-4). Bu islemci, isleme 6zelliginden dolay kisa siireli bellekten ve bilgiyi aktif olarak
tutmasi agisindan uzun siireli bellekten farklidir (Akoglu, 2011, s. 27).

Baddeley ve Hitch’in (1974) galisma bellegi orijinal modeline gore calisma bellegi iig
bilesenden olugmaktadir. En 6nemli bilesen dikkat siirecini kontrol eden merkezi yiirttiicidir.
Merkezi yliriitiicii ¢alisma bellegindeki alt sistemleri yoneten ve bu alt sistemleri yapacaklar islevler
dogrultusunda uygun bir sekilde organize eden bir sistemdir. Bunlarin yaninda ¢aligma belleginin iki
gecici depolama sistemi vardir. Bu depolama sistemlerinden biri fonolojik dongii olarak
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adlandirilmakta ve konusma esasli bilgileri depolamaktadir. Digeri goérsel-mekansal alan olarak
adlandirilmakta ve gorsel ve mekansal bilgileri depolamaktadir. Islevleri sadece bilgileri pasif bir
sekilde depolamak oldugu i¢in bu iki sisteme “bagimli alt sistemler” ad1 verilmistir. Merkezi yiiriitiicii
ise “caligma belleginin beyni” olarak adlandirilmaktadir (Henry, 2012, s. 3).

Baddeley ve Hitch’in calisma bellegi modeli bir¢ok arastirmada basarisini gostermesine
ragmen, cesitli elestiriler modelin yeniden gdzden gegirilmesine neden olmustur. Ornegin;
bellegimizde yasadigimiz gevre ile ilgili bildigimiz, depolanmis tiim veriler hakkinda ¢ok fazla bir
bilginin olmamas1 Baddeley’in (2000) modeline dordiincii bir bilesen eklemesine neden olmustur. Bu
bilesene “olaysal tampon” adini vermistir. Bu yeni bilesen cok Onemli gorevleri ve islevleri
gerceklestirebilmektedir. Birincisi, uzun siireli bellege baglantisi, ikincisi tiim alt sistemlerdeki
verilerin biitiinlestirmesi ve iiglinciisii az miktarda depolama kapasitesine sahip olmasi bu bilesenin
orijinal modelin eksikliklerini kapatabilecegi diisiincesini ortaya koymustur (Henry, 2012, s. 3).

Baddeley’in modelini sinif ortamina benzetirsek; sozel yonergelerin verilmesi fonolojik
dongiiye benzetilebilir. Bu sbzel bilgi 6grenilene ve depolanana kadar yenilenir. Tahtada yazilan ve
grafiklerle aciklanan gorsel bilgi gorsel- mekansal alani temsil eder. Merkezi yiiriitiicii ise bilgiyi ve
dikkati yoneten ve kontrol eden 6gretmendir. Bilgileri daha sonraki erisimler i¢in depolayan defterler
ise olaysal tamponu temsil etmektedir. Bunlarin hepsi uyumlu ¢alistiklarinda 6grenme gerceklesir.
Eger sozel bilgi yenilenmezse veya gorsel bilgi eksik ise, 6grenme islemi bozulabilir; benzer sekilde
ogretmen dikkati kontrol edemezse veya etkinlikleri organize edemezse 6grenme gergeklesmeyebilir.
Bunlardan herhangi birisi eksik olursa, 6grenilmis bilgiler defterlerde depolanamaz. Sinifin bu
parcalar1 calisma belleginin pargalar1 gibi diisiiniilebilir ve her parga beynin bir pargasi ile iligkilidir
(Decker, 2011, s. 5).

Calisma Bellegi Derecelendirme Olgegi ile yapilan arastirmalarla iliskili olarak; Guzman-
Orth, Grimm, Gerber, Orosco, Swanson ve Lussier (2015) yaptiklar1 ¢alismada, Ispanyolca konusan
459 birinci ve {igiincii sinif Ingiliz 6grencileri iizerinde Calisma Bellegi Derecelendirme Olgeginin
giivenilirligini ve gecerliligini test etmisler ve tek faktorlii modelin orijinal 6lgekle uyumlu oldugu
sonucuna ulagsmislardir. Alloway, Gathercole, Kirkwood ve Elliott (2009) ise siniftaki akademik riskin
bir gostergesi olarak calisma belleginin kullanilmasina baglh olarak; Ogrencilerin ¢ok asamali
yonergeleri takip etmede, ayrintilar1 hatirlamada, etkinlikleri tamamlamada izlemede ve ¢ok asamay1
iceren etkinliklerde ilerlemeyi takip etmede zorluk yasayabilecegini belirtmislerdir. Bu amagla zayif
caligma bellegiyle iliskili sinifta sorun yasayan ¢ocuklarin tanilanmasi amaciyla gozlemci tabanli bir
derecelendirme 6lgegi olan Calisma Bellegi Derecelendirme Olgegi kullamilmistir. Olgegin iyi bir i¢
giivenilirlige ve tanisal bir ara¢ olarak kullanim i¢in yeterli psikometrik 6zelliklere sahip oldugunu ve
ogretmenlerin zorluk ¢eken 6grencilerinin 6grenmesini desteklemede yol gosterici bir arag¢ oldugunu
ifade etmislerdir.

Alanyazinda c¢aligma bellegi ve/veya bilesenlerinin; dikkat, akademik performans,
matematiksel ve sozel beceriler ile yakindan iliskisini gésteren birgok arastirma bulunmaktadir.
Swanson ve Beebe-Frankenberger (2004) ¢alisma bellegi kapasiteleri az olan ¢ocuklarin aldiklar1 yeni
bilgileri diger bilgilerle biitlinlestirmede zorluk ¢ektiklerini ve bunun da matematik ve okuma ile ilgili
bilgileri 6grenmelerini kisitlayabilecegini ifade etmektedirler. Gathercole, Brown ve Pickering
(2003) de cocuklarin depolamada kapasiteleri ve zor etkinliklerde isleme becerileri gibi bireysel
ozelliklerinin dogrudan okul yillar1 boyunca bilgi ve becerilerini gelistirmede etkili olabilecegini ifade
etmislerdir.

Caligma bellegi ve dikkat siireciyle akademik performans arasindaki iliskiyi vurgulayan
bir¢ok arastirma vardir. Fitzpatrick ve Pagani (2012) uzunlamasina yaptiklar arastirmada okul dncesi
cocuklarda caligsma bellegi ve sinif performansi arasindaki iliskiye bakmiglardir. Bu amagla gocuklarin
calisma bellegi 29 ve 41 aylik olduklarinda degerlendirilmis ve 74 aylik olduklarinda da sinif
performanslarina bakilmigtir. Arastirmanin sonuglarina gore ¢alisma bellegi ile sinif performansi, sayi
bilgisi ve alici sozcilik kapasitesi arasinda anlamli iligki bulunmustur. Beck, Hanson, Puffenberger,
Benninger ve Benninger (2010) dikkat eksikligi olan ¢ocuklarda ¢alisma bellegini giiglendirmenin
dikkat sorunlarini azaltacagini vurgulamiglardir.
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Sabol ve Pianta (2012) c¢alisma belleginin diger alanlarin gelismesini motive etmekle
kalmayip, matematik ve okuma becerilerindeki eksiklikleri de telafi edebilecegini ifade etmislerdir.
Uzunlamasina yapilan arastirmalarin bir kismu kisa siireli bellegi (Bull, Espy ve Wiebe, 2008), bir
kismu ¢aligma bellegini (Hitch, Towse ve Hutton, 2001; Monette, Bigras ve Guay, 2011), bir kismu ise
hem kisa siireli bellegi ve hem ¢alisma bellegini (Hecht, Torgesen, Wagner ve Rashotte, 2001) bir yil
sonraki okuma ve matematik becerilerini tahmin etmede O6nemli 6l¢iit oldugunu vurgulamiglardir.
Raghubar, Barnes ve Hecht (2010); Savage, Lavers ve Pillary (2007) de kisa siireli bellegin ve
calisma belleginin matematik ve okumada etkili oldugunu ortaya koymuslardir.

Anasmifina devam eden 5-6 yas c¢ocuklarin ilk okuma-yazma ve matematik becerileri ile
caligma bellegi arasindaki iligkinin incelendigi bagka bir ¢aligmada elde edilen bulgular ¢caligsma bellegi
ile ¢ocuklarin ilk okuma-yazma ve matematik becerileri arasinda ,31 ile ,41 arasinda degisen orta ve
yiiksek bir korelasyon oldugunu ortaya koymaktadir. Bununla birlikte yapilan calismada c¢alisma
belleginin zekaya gore Ogrenmeyi daha yiiksek diizeyde yorumlayabildigi ortaya koyulmustur
(Alloway ve Alloway, 2010; akt: Ozgiir Yilmaz, 2016, s. 6).

Stipek ve Valentino (2015) erken ¢ocukluk déneminde kisa siireli bellek, calisma bellegi ve
dikkat siirecinin; matematik ve okudugunu anlama iizerindeki etkisini incelemek amaciyla
uzunlamasina bir arastirma yapmuglardir. Arastirmanin sonuglari erken ¢ocukluk déneminde kisa
stireli bellek, ¢alisma bellegi ve dikkat siirecinin, akademik basariyla anlamli ve pozitif bir iliskisi
oldugunu, erken g¢ocukluk doneminden sonraki yillarda ise negatif ve az bir iligkisi oldugunu
gostermektedir. Welsh, Nix, Blair, Bierman ve Nelson (2010) de uzunlamasina yaptiklart arastirmada
okul oOncesi c¢ocuklarda calisma bellegi ve dikkat siirecinin bir yil sonraki okuma ve matematik
becerilerini tahmin etmede 6nemli bir 6l¢iit oldugunu fakat erken okuma becerilerinin bellek ve dikkat
siirecini tahmin etmede oOl¢giit olmadigini, matematik i¢in ise iki yonlii bir iliskinin s6z konusu
oldugunu ifade etmislerdir.

Aragtirmalar ¢alisma belleginin okul dncesi donemde oldugu kadar (Harvey ve Miller, 2016),
ilkokulda da (Bull vd, 2008) matematiksel becerilerini belirlemede 6nemli bir 6lgiit oldugunu ortaya
koymustur. Bazi arastirmacilar matematigin okumaya gore calisma bellegi ile daha c¢ok iliskisi
oldugunu ifade etmekte, nedenini ise matematikte problem c¢ozerken daha c¢ok bilgi depolama ve
islemeye ihtiya¢ duyuldugu seklinde agiklamislardir (Bull ve Scerif, 2001; Noel, 2009). Blair ve Razza
(2007) matematigin ve c¢alisma belleginin iliskisini matematik bilgilerinin uzun siireli bellekten geri
getirme seklinde oldugunu ifade etmislerdir. Berg (2008) yaptigi arastirmada diger degiskenler (yas,
kisa siireli bellek, okuma, isleme hizi gibi) sabit tutuldugunda bile c¢alisma bellegi ve matematik
arasinda gii¢lii bir iliski oldugunu ileri siirmiistiir.

Aragtirmalar ¢alisma belleginin tiim bilesenlerinin hem temel aritmetik hesaplamalar hem de
matematik problemleri ¢6zme boliimlerinde etkili oldugunu vurgulamaktadir. Gathercole ve Pickering
(2000) gorsel-mekansal alan ve yiiriitiicii iglevlerin hesaplama becerileri ile yakindan iliskili oldugunu
ifade etmislerdir. Swanson (2006) ise gorsel-mekansal alanmin aritmetik hesaplamalarla, yiiriitiicii
islevlerin ise matematik problem ¢6zme ile ilgili oldugunu bulmustur.

Swanson ve Jerman (2006) yaptiklar1 arastirmada s6zel calisma belleginin matematik 6grenme
giicliigli olan ¢ocuklar1 olmayanlardan ayirmada ¢ok giiglii bir 6lgiit oldugunu ve bu 6lgiitiin ¢alisma
belleginin gorsel-mekansal alan veya kisa siireli bellekle iligkili olmadigini ifade etmiglerdir. Ayrica
aritmetigi Ogrenirken, problem c¢oziimiinde calisma bellegindeki kaynaklari kullanabilmenin ¢ok
onemli oldugunu da belirtmiglerdir. luculano, Moro ve Butterworth (2011) yaptiklar1 arastirmada
caligma belleginin matematik lizerindeki etkisini incelemislerdir. Bu arastirmada fonolojik dongiiniin
tek basamakli toplama islemlerinde, gorsel-mekansal alanin gorsel olarak sunulan problemlerde,
merkezi yiiriitiiciiniin ise depolamaya ve zihinde tutmaya ihtiyac1 olan matematiksel iglemlerde etkili
oldugu kanisina varilmstir.

Calisma belleginin sozel bileseni ve dil arasindaki etkilesimin ¢ocukluk déneminden itibaren
var oldugu belirtilmektedir (Baddeley vd, 2004; akt: Akoglu, 2011, s.1). Sozel girdinin
hatirlanamamasi ya da yeterince hizli islem gérmemesi, yeni dil yapilarinin dgrenilmesinde ya da dili
anlamaya iligkin gili¢liilk yasanmasinda etkili olabilmektedir. Bu durum, ¢alisma belleginde bir giigliige
isaret edebilmektedir. Dolayisiyla, calisma bellegindeki sinmirliliklar dilin kazaniminmi ve/veya dili
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anlamay1 da smirlandirabilmektedir. Dil gelisiminde gecikme yasayan bireyler de sdzciik dagarcig
kazaniminda ve/veya ciimle anlamada sinirliliklarla karsilasabilmekte, dilbilgisel bilginin yetersizligi,
yetersiz islemeye neden olabilmektedir (Akoglu, 2011, s. 1). Decker’in (2011) 4-6 yas ¢ocuklarinda
caligma bellegi ve erken akademik beceriler arasindaki iligkiyi inceledigi arastirmasinin sonuglarina
gore sozel beceriler ve isitsel kisa siireli bellek arasinda anlamli korelasyon bulunmustur. Ayrica erken
okuma-yazma ve gorsel kisa siireli bellek arasinda da anlamli korelasyon bulunmustur.

Swanson ve Jerman (2007) yaptiklar1 aragtirmada kisa siireli bellegin ve calisma belleginin
okuma gii¢liigii olan cocuklari olmayanlardan ayirt etmede giiclii bir 6l¢iit oldugunu ve bu nedenle
calisma belleginde gelismelerin okuma becerilerindeki gelismeleri tahmin edebildigini ifade
etmislerdir. Booth, Boyle ve Kelly (2010) de aynmi sekilde kisa siireli bellek ve c¢alisma belleginin
okuma gii¢liigii olan ¢ocuklar1 olmayanlardan ayirt etmede giiclii bir 6l¢iit oldugunu ifade etmislerdir.

Calisma bellegi ile okuma basarisi arasinda giiglii bir iliski oldugu bildirilmektedir (Chiappe
vd, 2000; Deweerdt vd, 2012; Swanson, 2011; akt: Ozgiir Yilmaz, 2016, s. 7). Okuma problemleri
yasayan g¢ocuklarin akranlarina gore daha diisiik calisma bellegine sahip olduklar1 ve isleme ve
depolama siireclerinde problem yasadiklar1 belirlenmistir (Sluis vd, 2005; akt: Ozgiir Yilmaz, 2016, s.
7). Ozellikle fonolojik dongiideki problemler okuma giicliikleri yasayan cocuklarda sikca
goriilmektedir. Bunun ise fonolojik dongiiniin okuma igin gerekli en temel becerilerinden biri olan
sesbilgisel farkindalik diizeyini etkileyen siire¢ olmasi ile iligkili oldugu disiiniilmektedir (Deweerdt
vd, 2012; Swanson vd, 2009; Tercan vd, 2012; akt: Ozgiir Y1lmaz, 2016, s. 7).

Calisma belleginin 0l¢iilmesinde kullanilan 6lgme araglari standart caligsma bellegi testleri,
biligsel testler iginde yer alan ¢alisma bellegi alt testleri, derecelendirme 6lgekleri ve karmasik uzam
gorevleri olmak iizere genelde dort grupta toplanmaktadir. Caligsma belleginin 6l¢iilmesinde kullanilan
O0lcme araclarindan derecelendirme Olgekleri heniiz ¢ok yaygin olarak kullanilmamakla birlikte,
caligma bellegi kapasitesi bireyle ilgili diger kisilerin (6rnegin 6gretmen) goriislerine dayali olarak
belirlenebilmektedir. Bdylece cocukla en ¢cok zaman geciren kisi olan 6gretmen araciligiyla ¢ocugun
calisma bellegi kapasitesi hakkinda fikir edinebilmektedir (Dogan, 2011, s. 17-19).

Calisma bellegi sorunu olan ¢ocuklar1 degerlendirmek, bu ¢ocuklart erken yasta tanimak ve
uygun egitim programlarinin gelistirebilmesine ve bagka bilissel yardimlar1 alabilmelerine olanak
saglamaktadir. Bu nedenle c¢alisma bellegini degerlendirmek ig¢in Ogretmenlerin her zaman
uygulayabilecegi bir degerlendirme aracinin bulunmasi bu ¢ocuklarin erken yaslarda belirlenmesine ve
gerekli egitim programlarinin uygulanmasina olanak saglamakta ve yasla beraber artan
basarisizliklarin1 6nlemede biiylik 6nem tasimaktadir. Bu calisma kapsaminda uyarlanan olcek
uygulamasi kolay ve ¢alisma bellegini degerlendirmede nitelikli bir 6lgme aracidir. Bu nedenle kolay
kullanilabilir ve giivenilir bir degerlendirme araci ile dgretmenler, bu ¢ocuklar1 erken donemde
belirleyerek uygun egitim programlari ile destekleyerek onlarin hayatlari boyunca karsi karsiya
kalacaklar1 basarisizliklarii  Onleyerek diger yasitlariin performans cizgisine yaklagmalarini
saglayabilirler.

Ulkemizde calisma bellegini degerlendiren Tiirkge gegerliligi ve giivenilirligi yapilmis bir
derecelendirme 6l¢egi bulunmamaktadir. Bu ¢alismada Alloway, Gathercole ve Kirkwood (2008)
tarafindan 5-11 yas arasinda cocuklar igin gelistiren “Working Memory Rating Scale” (WMRS)
Calisma Bellegi Derecelendirme Olgegi’nin 5-8 yas grubu ¢ocuklar igin Tiirkceye uyarlanmasi ve
Olcegin gecerlilik ve giivenilirliginin test edilmesi amaglanmustir.

Yontem

Arastirmanin bu bolimii ¢alisma grubu, veri toplama araci, islem ve verilerin analizi olmak
iizere dort baslik altinda ele alinacaktir.

Calisma Grubu

Arastirmanin ¢alisma grubunu, 2017-2018 egitim 6gretim yilinda basit rastgele orneklem
yontemiyle secilen MEB’e bagli Ankara ili Cankaya ilgesindeki 10 ilkokul, 1 bagimsiz anaokulu ve
bir ortaokulun anasinifi olmak {izere toplam 12 okulun anasinifina, birinci sinifa ve ikinci sinifa devam
eden yaslar1 5-8 arasinda degisen 459’u kiz ve 446’si erkek toplam 905 ¢ocuk olusturmustur. Calisma
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grubunu olugturan ¢ocuklarin 276’s1 (%30,5) anasinifina, 275’1 (%30,4) birinci smifa, 354’ (%39,1)
ise ikinci sinifa devam etmektedir. Anasinifina devam eden ¢ocuklarin 140’1 (%50,7) kiz, 136’s1
(%49,3) erkek; birinci sinifa devam eden ¢ocuklarin 133’1 (%48,4) kiz, 142°si (%51,6) erkek; ikinci
sinifa devam eden ¢ocuklarin ise 186si (%52,5) kiz, 168’1 (%47,5) erkektir.

Veri Toplama Aract

Arastirmada dgretmenler tarafindan doldurulan Calisma Bellegi Derecelendirme Olgegi
kullanilmigtir. Orijinal adi “Working Memory Rating Scale” (WMRS) olan o&lgek; Alloway,
Gathercole ve Kirkwood (2008) tarafindan 5-11 yas arasinda ¢ocuklar i¢in gelistiren bir davranigsal
derecelendirme 6l¢egidir ve cogunlukla ¢alisma bellegi sorunu yasayan ¢cocuklarin gosterdigi 6rnegin;
“bir soruya cevap vermek i¢in parmak kaldirir fakat soruldugunda ne sdylemek istedigini unutur” veya
“etkinlikleri bitmeden birakir” gibi 20 davranissal maddeyi igermektedir (Davis, 2011, s. 29). Calisma
Bellegi Derecelendirme Olgegi her bir gocuk igin okul oncesi ve ilkokul 6gretmenleri tarafindan
doldurulan “Hig¢ arasira ¢ogunlukla ve her zaman” seklinde 4’lii derecelendirmeli likert tipi bir
olgektir. Ogretmenler simflarindaki gocuklarda goriilen davranislarin sikliklarina gore ilgili segenegi
isaretlemektedirler.

Bu Olgegin orijinal formunun gelistirmesinde zayif calisma bellegi olan 50 ilkokul
Ogrencisinin 6gretmenleriyle goriisme yapilmis ve bu gériismelere dayanarak 6lgekteki maddeler tipik
gelisen cocuklar1 zayif calisma bellegi olan c¢ocuklardan ayirt edebilmek i¢in tekrar tekrar gézden
gecirerek diizenlenmistir. Giivenilirlik ve gecerlilik ¢aligmalaria 417 ilkokul 6grencisi katilmistir
(Alloway vd, 2008, s. 18). Bu calismanin yapilan istatistiksel analiz sonuglarina gore Olgekteki
sorularin arasinda giiclii bir iliski bulunmus ve Olgegin yap1 gecerliligi ve i¢ giivenilirligi
kanitlanmistir (Davis, 2011, s. 29).

Islem

Oncelikle Haziran 2016 tarihinde Calisma Bellegi Derecelendirme Olgegi’nin kullanim izin
hakkini veren Pearson ile iletisime gecerek gerekli izin formlar1 doldurulmus ve dlgekle ilgili gerekli
izin alinmstir. Olgegin uyarlamasinda ise; ceviri, tekrar ceviri, uzman goriisii, pilot uygulama, dlgegin
uygulanmasi ve istatistiksel analizlerin yapilarak kullanima hazir hale getirilme siiregleri takip
edilmistir.

Olgek once Ingilizceden Tiirkceye cevrilmistir. Olgek Ingiliz dil egitimi ve egitim bilimleri
alaninda calisan 3 alan uzmani tarafindan ayri ayr1 Tiirkgeye cevrilmistir. Daha sonra Tiirkgeye
cevrilen dlgek, Ingiliz dil egitimi alaninda uzman bagimsiz 3 farkli alan uzmam tarafindan tekrar
Ingilizceye ¢evrilmis ve formun cevirisi ile orijinal arasindaki tutarhliga bakilmistir. Ceviriler
arasindaki tutarliligin saglanmasinin ardindan 6lgegin Tiirk¢e formu ¢ocuk gelisimi ve egitimi, erken
cocukluk egitimi alaninda uzman 3 alan uzmaninin goriisiine sunulmustur. Alan uzmanlari 6lgegin her
bir maddesini dil, anlasilirlik ve hedef kitleye uygunluk agisindan “ uygun, uygun degil, degismeli,
Oneriler” seklinde diizenlenen goriis formuna isaretlemislerdir. Uzmanlarin isaretledigi 6lgegin
herhangi bir maddesine “uygun segenegini isaretleyen uzman sayist maddeye iliskin goriis bildiren
toplam uzman sayisina bdoliinerek maddeye kapsam gegerlik orani elde edilmistir (Yurdugiil,2005)
Alan uzmanlar1 arasindaki uyum 0.99 diizeyindedir. Alan uzmanlarinin hepsi 6lgek maddelerinin
konusunda goriis birligine varmiglar ve Olgekten ¢ikarilmasi veya degismesi gereken herhangi bir
madde bulunmadigi yoniinde goriis bildirmislerdir. Boylece gegerlilik ve giivenilirlik ¢alismalarina
baslamadan 6nce olgegin Tiirkce formu ile Ingilizce formu arasindaki tutarlilik ve 6lcegin hedef
kitleye uygunlugu ve anlasilirligi belirlenerek hem pilot hem de asil 6l¢cek uygulamasinda uzmanlarin
goriisii dogrultusunda 6lgegin 20 maddelik orijinal hali kullanilmistir.

Olgegin Tiirk¢eye cevirme ¢aligmalar: bittikten sonra Subat-Temmuz 2017 tarihleri arasinda
veri toplama siireci igin sirasiyla Hacettepe Universitesi Senatosu Etik Komisyonu’ndan daha sonra
Ankara il Milli Egitim Miidiirliigiinden gerekli izinler almmustir. Ekim 2017-Ocak 2018 tarihleri
arasinda secilen okullardan ve ailelerden de gerekli izinler alinmis ve arastirmanin ilk asamasi olan
pilot ¢aligmasina gecilmistir. Pilot ¢alismaya anasiifi, birinci ve ikinci sinif ¢ocuklarindan olusan
toplam 98 ¢ocukla baslanmistir. Bu ¢ocuklardan anaokuluna/ anasinifina devam eden ¢ocuklarin 18’
(%56,3) kiz, 14711 (%43,7) erkek; birinci sinifa devam eden ¢ocuklarin 13’1 (%46,4) kiz, 15’1 (%53,6)
erkek; ikinci simnifa devam eden g¢ocuklarin ise 19°u (%50) kiz, 19°u (%50) erkektir. Bu amagla
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Calisma Bellegi Derecelendirme Olgegi dgretmenlere dagitilarak siiflarindaki tipik gelisim gdsteren
¢ocuklar i¢in doldurmalar1 istenmistir. Daha sonra Ogretmen ve arastirmacinin birlikte belirledigi
tarihte doldurulmus olan formlar okullardan geri toplanmistir. Pilot ¢aligma asamasinda arastirmaci
anasinif grubunda 5 sorunun degerlendirmesinde bazi formlarda bosluk oldugunu fark etmis ve bu
sorularin neden bos birakildigini anlamak i¢in anasinifi 6gretmenleriyle gériisme yapmis, anasinifi
ogretmenleri bu 5 sorunun erken okuma-yazma ile ilgili oldugunu; lilkemizde okuma yazmanin
L.sinifta 6gretilmeye baglanmasi nedeniyle anasiifi ¢ocuklarinin bu asamay1 gerceklestiremediklerini
dolayisiyla bu sorularin bu yas grubu ¢ocuklarinin degerlendirmesi i¢in zor oldugunu ifade etmislerdir.
Birinci sinif ve ikinci simif gocuklarinda ise herhangi bir soruna rastlanmamustir. Pilot ¢alismadan
sonra 5-6 yas grubu ¢ocuklari i¢in tekrar alan uzmanlarinin gériisiine bagvurulmus, alan uzmanlarinin
tekrar verdigi goriisleri dogrultusunda okuma yazmanin gelisimsel bir siire¢ oldugu ve okul dncesi
donemde gelisimsel hiza bagh olarak bazi gocuklarin okuma yazma konusunda 6n becerilere sahip
olmalart nedeniyle madde ¢ikarilmamis olgegin 20 maddelik orijinal haliyle uygulanmasina karar
verilmistir. Olgegin pilot uygulama asamasi tamamlandiktan sonra asil odlgek uygulamasina
gecilmigtir.

Verilerin Analizi

Calisma Bellegi Derecelendirme Olgegi ile elde edilen veriler SPSS 16.0 paket programi
kullanilarak analiz edilmistir. Faktor analizi, sosyal bilimlerde olgek gelistirme ya da uyarlama
caligmalarinda ve bir 6lcegin farkli bir amag ya da farkli bir 6rneklem i¢in kullanildigi i¢in kullanildig
arastirmalarda, yap1 gegerliligine iliskin kanit elde etmek amaciyla en sik kullanilan tekniklerden
biridir. Faktor analizi, 6l¢gme aracinin gegerliligine iligkin tek bir katsay1 vermek yerine, faktor yapisim
ortaya cikarmak ya da daha oOnceden kestirilen faktér yapisini dogrulamak amaciyla uygulanir
(Cokluk, Sekercioglu ve Biiyiikoztiirk, 2016, s.177).

Faktor analizi ile ¢ok fazla olan degisken sayisinin azaltilmasi ve yorumlanmasi agisindan
basitlestirilmesi amaglanmaktadir. Bu amag i¢in gézlenen ve aralarinda iliski bulunan ¢ok sayidaki
degiskenden gozlenemeyen ancak degiskenlerin birlikte degerlendirilmesi ile olusan, bir anlamda da
siniflamay1 yansitan faktorler olusturulmaktadir. Boylece var oldugu bilinen ancak gozlemle
belirlenemeyen gizli alt boyutlarin olusturulmasi saglanmis olacaktir (Giiris ve Astar, 2015, s.415). Bu
arastirmada Calisma Bellegi Derecelendirme Olgegi’nin yap1 gecerliligini kanitlamak amaciyla faktor
analizi yapilmistir.

Giivenilirlik bir 6lgme aracimin tekrarlanan Ol¢limlerde ayni sonucu verme derecesinin
gostergesidir (Pektas, 2013, s.90). Cronbach Alpha Degeri sorular arasi korelasyona bagli uyum
degeridir. Cronbach Alpha Degeri faktér altindaki sorularin toplamdaki giivenilirlik seviyesini
gostermektedir (Durmus, Yurtkoru ve Cinko, 2016, s. 89). Bu arastirmada Calisma Bellegi
Derecelendirme  Olgegi’nin  Giivenilirligini kanitlamak amaciyla Cronbach Alpha Degeri
hesaplanmustir.

Kayip deger analizi ise kiiciik ya da orta biiyiikliikteki veri setlerinde ¢ok sayida kayip degerin
bulunmasi durumlarinda yapilir (Cokluk vd, 2016, s.11). Bu arastirmada anasinifi grubunda 5 sorunun
degerlendirmesinde kayip degerlere rastlandigi i¢in tiim gruplar icin kayip deger analizine de yer
verilmistir.

Bulgular

Arastirmanin bulgular1 kayip deger analizi, faktor analizi, giivenilirlik analizi olmak {izere 3
boélimden olugmaktadir.

Kayip Deger Analizi

Genis veri setlerinde rastgele bir oriintii sergileyen az sayida kayip deger varsa, sorun ¢ok
ciddi degildir ve kayip degerleri ortadan kaldirmada farkli yontemlerin kullanilmasi benzer sonuglar
iiretecektir. Ancak kiigiik ya da orta biiyiikliikteki veri setlerinde ¢cok sayida kayip deger bulunmasi
ciddi sorunlara neden olabilmektedir. Ne yazik ki, hangi 6rneklem biiyiikligii i¢in ne kadar kayip
degerin tolere edilebilecegine iligkin bir dlgiit yoktur (Cokluk vd, 2016, s.11).
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Tablo 1. Anasinifi Cocuklarin Caligma Bellegi Derecelendirme Olgegi Maddelerine Gore Kayip Deger Analizi
Tek Degiskenli Istatistik

n Ortalama Standart Kayip Degerler Ug Degerlerin Sayisi
Sapma n % Min. Maks.
1s 276 ,96 ,847 0 ,0 0 14
28 276 75 ,839 0 ,0 0 7
3s 276 ,93 ,839 0 ,0 0 10
45 276 ,59 ,806 0 ,0 0 8
5. 276 ,66 ,870 0 ,0 0 13
6.5 188 51 142 88 31,9 0 3
7.8 276 81 ,763 0 ,0 0 6
8.s 158 ,89 871 118 42,8 0 9
9s 276 73 ,788 0 ,0 0 9
10.s 276 ,86 ,809 0 ,0 0 8
11 179 ,88 ,913 97 351 0 0
12:s 276 ,80 ,788 0 0 0 8
13 145 ,63 ,823 131 47,5 0 7
14.s 276 72 ,829 0 ,0 0 12
155 276 ,58 ,736 0 0 0 6
16.s 145 ,56 ,798 131 47,5 0 5
17.s 276 74 ,781 0 0 0 9
18.s 276 73 ,800 0 0 0 7
19:s 276 77 ,788 0 0 0 7
20.s 273 71 ,815 3 11 0 7

Tablo 1’e gore anasimifi ¢ocuklari igin kayip degerlerin yiizdesi en yiiksek degerden en diisiik
degere siralamasi; 13.soru ve 16.soru (%47,5), 8.soru (%42,8), 11.soru (%35,1), 6.soru (%31,9) ve
20.soru (%1,1) olarak belirlenmistir.

Bu yiizdeleri karsilastirdigimizda kayip degerlerin 13, 16, 8, 11 ve 6. sorularinda 20.soruya
gore ¢cok daha yiiksek oldugu goriilmektedir bu nedenle 6lgegin 13, 16, 8, 11 ve 6. sorularinda kayip
degerlerin rastgele bir Oriintii sergilemedigini, 20. soruda ise rastgele bir Oriintii sergiledigi
diisiiniilebilir. Rastgele bir oriintii sergilemek tiim arastirmalarda oldugu gibi tiim maddelerde rastgele
ve az sayida kayip degerin olmasidir. Bu durumlarda kayip degerler belirli maddelerde toplanmamistir
ve rastgele dagilmistir. Bu kayip degerlerin anasinifi grubunun yaninda birinci sinif ve ikinci sinif i¢in
de degerlendirmesi belirli sorularda bu ¢ocuklar i¢in de kayip degerlerin rastgele bir oriintii sergileyip
sergilemedikleri hakkinda bilgi vermektedir.
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Tablo 2. Birinci Smif Cocuklarm Calisma Bellegi Derecelendirme Olgegi Maddelerine Gére Kayip Deger
Analizi

Tek Degiskenli Istatistik

n Ortalama  Standart Kay1ip Degerler Ug Degerlerin Sayisi
Sapma n % Min. Maks.
1s 275 1,31 ,987 0 ,0 0 0
28 275 94 ,978 0 ,0 0 28
3s 275 1,06 1,020 0 0 0 0
4 274 1,05 1,038 1 4 0 0
5. 275 ,85 ,998 0 0 0 28
6.5 275 ,89 ,996 0 ,0 0 29
75 275 113 997 0 0 0 0
8.s 271 1,18 1,033 4 15 0 0
9s 275 1,09 1,028 0 0 0 0
10.s 275 1,17 ,982 0 0 0 0
11s 273 1,15 1,002 2 4 0 0
12.s 275 1,05 1,011 0 0 0 0
13:s 261 ,95 1,003 14 51 0 0
14.s 275 1,05 1,004 0 0 0 0
15 274 81 1,005 1 4 0 27
16.s 274 97 1,000 1 4 0 0
17.s 275 1,01 1,011 0 ,0 0 0
18.s 275 1,04 1,040 0 0 0 0
19.s 274 1,10 ,999 1 4 0 0
20.s 275 ,94 1,011 0 0 0 0

Tablo 2’deki ylizdeleri anasinifi ¢ocuklari i¢in hesaplanan yiizdelerle karsilagtirdigimizda
(Tablo 1); 13.soruda kayip deger yiizdesi anasinifi i¢in (%47,5) iken birinci simif i¢in (%5,1),
16.soruda kayip deger ylizdesi anasmifi icin (%47,5) iken birinci sif igin (%,4), 8.soruda kayip
deger yiizdesi anasimifi igin (%42,8) iken birinci siif igin (%1,5), 11l.soruda kayip deger yiizdesi
anasinifi i¢in (%35,1) iken birinci sinif igin (%,7), 6.soruda kayip deger yiizdesi anasinifi igin (%31,9)
iken birinci sinif i¢in (%,0), degerler goriilmektedir. Bu bilgiler dogrultusunda belirlenen 5 soruda (13,
16, 8, 11, 6) anasinifinda ve birinci siif i¢in bulunan degerler arasinda 6nemli fark oldugu i¢in, bu
sorularin anasmifi igin rastgele bir Oriintii sergilemezken, birinci siif igin rastgele bir Oriintii
sergiledikleri ifade edilebilir.
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Tablo 3. ikinci Sinif Cocuklarin Calisma Bellegi Derecelendirme Olgegi Maddelerine Gére Kayip Deger Analizi
Tek Degiskenli Istatistik

n Ortalama  Standart Kayip Degerler Ug Degerlerin Sayist
Sapma n % Min. Maks.
1s 354 93 ,908 0 0 0 0
2.8 353 75 ,845 1 3 0 13
3.s 354 ,83 ,880 0 0 0 17
45 352 78 ,902 2 ,6 0 21
5.5 353 ,68 ,881 1 3 0 17
6.s 353 ,60 ,837 1 3 0 13
7. 354 ,85 ,941 0 0 0 24
8.s 354 ,90 ,899 0 0 0 21
9.s 354 ,83 ,846 0 0 0 16
10.s 354 91 971 0 0 0 33
11s 352 ,80 ,888 2 6 0 20
12.s 354 87 ,910 0 0 0 26
13.s 352 ,63 ,838 2 6 0 11
14.s 354 79 ,869 0 0 0 14
15 354 ,62 ,799 0 0 0 10
16.s 349 74 ,871 5 14 0 15
17 352 78 ,856 2 6 0 15
18.s 354 81 ,850 0 0 0 15
19.s 354 ,89 ,917 0 0 0 0
20.s 354 73 ,882 0 0 0 18

Tablo 3’teki yiizdeleri anasmifi ve birinci smif cocuklari i¢in hesaplanan yiizdelerle
karsilastirdigimizda (Tablo 1 ve Tablo 2); 13.soruda kayip deger yiizdesi anasinifi i¢in (%47,5) birinci
sinif i¢in (%5,1) ikinci smif i¢in (%,6), 16.soruda kayip deger yiizdesi anasinifi i¢in (%47,5) birinci
siif i¢in (%,4) ikinci smif i¢in (%1,4), 8.soruda kayip deger yiizdesi anasinifi i¢in (%42,8) birinci
smif i¢in (%1,5) ikinci smif i¢in (%,0), 11.soruda kayip deger yiizdesi anasinifi i¢in (%35,1) birinci
sinif i¢in (%,7) ikinci sinif i¢in (%,6), 6.soruda kayip deger yiizdesi anasinifi i¢in (%31,9) birinci sinif
icin (%,0) ikinci siif i¢in (%,3), olarak goriilmektedir. Bu bilgiler dogrultusunda belirlenen 5 soruda
(13, 16, 8, 11, 6) anasmifindaki degerlerin birinci sinif ve ikinci siifin degerlerine gére daha yiiksek
oldugu ve aralarinda 6nemli bir fark oldugu bulundugu i¢in, bu sorularin anasimifi i¢in rastgele bir
oriintii sergilemezken, birinci sinif ve ikinci sinif i¢in rastgele bir oriintii sergiledikleri ifade edilebilir.

Temel analizler, kayip degerlerin oldugu ve olmadigi durumlar i¢in tekrarlanmalidir. Eger
benzer sonuglar elde edilirse, bu sonuglarin dogruluguna giiven duyulabilir. Aragtirmaci, bu durumdan
hangisinin ger¢ek diinyay1 daha iyi temsil ettigine karar vermeli ve her iki sonucu da raporlamalidir
(Cokluk vd, 2016, s.12). Tim bu bilgilere dayanarak bu arastirmada ister faktor analizi olsun ister
glivenilirlik analizi olsun belirlenen sorularda kayip deger yiiksek oldugu i¢in anasinifi ¢ocuklart igin
iki ayr1 analiz yapilmis. Bagka bir deyisle anasinifi grubu i¢in yapilan tiim analizlerde hem 15 soru i¢in
ve hem de 20 soru i¢in analizler yapilmustir. Uygulama sirasinda arastirmacinin 6gretmenlerle bireysel
olarak gériisme olanagi olmustur. Anasinifi 6gretmenleri de bu 5 sorunun erken okuma-yazma ile
ilgili oldugunu; iilkemizde okuma yazmanin 1.sinifta Ogretilmeye baslanmasi nedeniyle anasinifi
cocuklarmin bu agamay1 gergeklestiremediklerini dolayisiyla bu sorularin bu yas grubu ¢ocuklarinin
degerlendirmesi i¢in zor oldugunu ifade etmislerdir.

Faktor Analizi

Faktor analizinde KMO testi, 0rnek birim sayisimnin biiyiikligliniin uygunlugunu test
etmektedir. Diger bir ifade ile veri setinin faktdr analizi i¢in uygun olup olmadigini incelemektedir.
Faktor analizi uygunlugu icin KMO testi sonucu elde edilen degerin ,50’den biiyiikk olmasi
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gerekmektedir. Bu deger ,50°den kii¢lik oldugunda faktoér analizi uygulanamaz. Bu durumda ornek
birim sayisinin arttirilmasi gerekmektedir (Gtiris ve Astar, 2015, 5.416).

KMO degeri 0 ile 1 arasinda degisir ve KMO’nun 1 degerini almas1 degiskenlerin birbirlerini
miilkemmel bir sekilde, hatasiz tahmin edebilecegini gosterir. Genel kabul gérmiis KMO degerleri ve
yorumlarina bakildiginda ise; ,80 ve yukaris1t miikemmel ,70 ve ,80 aras1 iyi ,60 ve ,70 arasi orta ,50
ve ,60 aras1 kotii olarak ve ,50’den asagisi kabul edilemez olarak degerlendirilmektedir (Durmus vd,
2016, s.80).

Bartlett testi ise kismi korelasyona dayanan, degiskenler arasinda iliski olup olmadigini, diger
bir ifade ile veri matrisinin uygunlugunu inceleyen bir testtir. Bu testin uygulanmasiyla verilerin ¢ok
degiskenli normal dagilan bir ana kiitleden alinip alinmadigina karar vermis olacaktir. Bu testteki p
degeri ,05’ten kiiciik ise veriler ¢oklu normal dagilimli ana kiitleden gelmektedir ve analiz i¢in
uygundur. Eger p degeri ,05’ten biiyiik olarak elde edilirse faktor analizi uygulanamamaktadir (Giiris
ve Astar, 2015, s.416; Durmus vd, 2016, s.79).

Tablo 4. Calisma Bellegi Derecelendirme Olgegi Maddelerine Gore Kaiser-Meyer-Olkin ve Bartlett Testlerinin
Degerleri

KMO ve Bartlett Testi

Anasmifi  Anasinifi 1.smf 2.smif
(15soru) (20 soru)
KMO Veri Yapisinin Uygunlugu Degeri 971 ,968 977 ,981
Bartlett Testi  Ki-Kare degeri 4,532E3 2,792E3 8,522E3 9,437E3
Serbestlik derecesi 105 190 190 190
p ,000 ,000 ,000 ,000

Tablo 4’¢ gore elde edilen KMO degeri anasinifi, birinci sinif ve ikinci sinif i¢in ,50’den
oldukga biiyiik oldugundan, ¢alismanin 6rnek hacminin yeterli oldugunu gostermektedir. Ayrica genel
kabul gormiis KMO degerleri ve yorumlarina gore KMO degerleri; (,971), (,968), (,977) ve (,981)
oldugundan degiskenlerin faktdr analizine uygunlugunun ,80’in istiinde oldugu igin miikkemmel
seviyede oldugu goriilmektedir. Bartlett testinde ise p degeri tiim gruplarda ,000 oldugundan ve bu
degerin ,05’ten kii¢iik oldugundan veriler ¢oklu normal dagilimli ana kiitleden gelmektedir ve analiz
icin uygundur.

Anasmifi-15 soru ve anasmifi-20 soru igin elde edilen degerleri karsilastirdigimizda ikisi igin
Bartlett testinin degeri ayn1 kalmakla beraber KMO degerlerinde de ,003 kadar bir fark oldugu
gorlilmektedir, anasinifi-15 soru i¢in ,971 ve anasinifi-20 soru icin ,968 deger goriilmektedir. Bu
nedenle ikisinin de 6rnek hacminin yeterli oldugu ve faktor analizine uygunlugunun miikkemmel
seviyede oldugu ve ikisinin verileri ¢oklu normal dagilimli ana kiitleden geldigi ve analiz i¢in uygun
oldugu goriilmektedir.
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Tablo 5. Calisma Bellegi Derecelendirme Olgegi Maddelerine Gore Ortak Varyanslar
Ortak Varyanslar
Anasmifi- 15 soru Anasimifi- 20 soru Birinci Sinif fkinci Simif

Baslangi¢ Cikartma Baglangic Cikartma Bagslangic Cikartma Baglangic Cikartma
Degeri Degeri Degeri Degeri Degeri Degeri Degeri Degeri

1s 1,000 ,702 1,000 ,695 1,000 776 1,000 ,745
2. 1,000 ,683 1,000 ,672 1,000 ,769 1,000 ,748
3. 1,000 ,704 1,000 712 1,000 ,802 1,000 132
4s 1,000 744 1,000 ,738 1,000 ,782 1,000 ,761
5.8 1,000 ,749 1,000 754 1,000 775 1,000 ,789
6.s 1,000 ,707 1,000 ,810 1,000 ,740
7.8 1,000 ,699 1,000 ,706 1,000 ,839 1,000 ,817
8.s 1,000 ,706 1,000 ,841 1,000 ,801
9s 1,000 ,7192 1,000 791 1,000 ,853 1,000 ,829
10.s 1,000 ,751 1,000 142 1,000 ,855 1,000 124
11s 1,000 811 1,000 ,852 1,000 ,830
12.s 1,000 721 1,000 ,708 1,000 ,870 1,000 ,803
13.s 1,000 ,789 1,000 ,867 1,000 ,798
14 1,000 ,785 1,000 ,800 1,000 ,852 1,000 ,822
15 1,000 ,738 1,000 731 1,000 ,796 1,000 ,768
16.s 1,000 ,808 1,000 ,865 1,000 ,730
17.s 1,000 ,716 1,000 ,704 1,000 877 1,000 ,809
18.s 1,000 ,780 1,000 ,765 1,000 ,864 1,000 ,786
19.s 1,000 773 1,000 ,763 1,000 877 1,000 ,842
20.s 1,000 ,823 1,000 821 1,000 877 1,000 ,816

Anasinifi-15 soru grubunda 6, 8, 11, 13 ve 16. sorular ¢ikartildig1 igin 6niinde herhangi bir deger yazilmamustir.

Kline’ye (1994) gore faktor yiik degeri, maddelerin faktorlerle olan iliskilerini agiklayan bir
katsayidir. Maddelerin ait olduklar faktdrdeki yiik degerlerinin yiiksek olmasi beklenir. Bir faktorle
yiiksek diizeyde iliski veren maddelerin olusturdugu bir kiime varsa bu bulgu, o maddelerin birlikte
s0z konusu yapiy1 6l¢tiigii anlamina gelir. Genel olarak, isaretine bakilmaksizin ,60 ve {istii yiik degeri
yiiksek; ,30-,59 aras1 yik degeri orta diizeyde biiylikliikler olarak tanimlanabilir ve degisken
cikartmada dikkate alinir (akt: Cokluk vd, 2016, 5.194).

Tablo 5’e gore anasmifi-15 soru igin en yiiksek deger ,823, en diisiik deger ,683 olarak
belirlenmistir. Anasinifi-20 soru igin ise en yiiksek deger ,821, en diisiik deger ,672 olarak
belirlenmistir. ikisinde de diger maddelerin yiik degerleri en diisiik degerlerden (,683 ve ,672) daha
yiiksek oldugundan ve ,60 ve iistii ylik degeri yiiksek deger olarak tanimlandigindan hepsi yliksek bir
yiik degeridir ve bu da tiim maddelerin bir faktorle yiiksek diizeyde bir iliski i¢inde olduklarim
kantlamaktadir ve belirli bir yapiyr Olgtiikkleri anlamina gelmektedir. Anasinifi degerlerini
karsilastirdigimizda en yiiksek degerde; anasinifi-15 soru, anasinifi-20 soruya gore ,002 daha yiiksek;
en diisiik degerde ise ,011 daha yiiksek oldugu goriilmektedir. Ikisinde de degerlerin yiiksek olmasi
Ozellikle anasimifi-20 soru igin degerlerin hala yiiksek kalmasi aslinda 6l¢ekteki anasinifi igin soru
cikartacak bir durum olmadigini ortaya koymaktadir.

Tablo 5’e gore birinci siniflar i¢in en yiiksek deger ,877, en diisiik deger ise ,769 olarak
belirlenmistir. Ikinci smiflar i¢in ise en yiiksek deger ,842, en diisiik deger ,724 olarak belirlenmistir.
Diger maddelerin yiik degerleri en diisiik degerlerden (,769 ve ,724) daha yiiksek oldugundan ve ,60
ve Ustll yiik degeri yliksek deger olarak tanimlandigindan hepsi yliksek bir yiik degeridir ve bu da tiim
maddelerin bir faktorle yiiksek diizeyde bir iliski i¢inde olduklarini kanitlamaktadir ve belirli bir
yapiy1 Olgtiikleri anlamina gelmektedir.
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Tablo 6. Anasinifi-15 soru Cocuklarin Calisma Bellegi Derecelendirme Olgegi Maddelerine Gore Toplam
Agciklanan Varyanslar

Toplam Agiklanan Varyanslar

Baslangi¢ Ozdegerleri Faktor Yiiklerinin Kareleri Toplami
Toplam  Varyans  Kiimilatif Toplam Varyans Kiimiilatif
% % % %
1 11,160 74,399 74,399 11,160 74,399 74,399
2 ,528 3,520 77,918
3 ,467 3,115 81,033
4 417 2,781 83,815
5 ,339 2,263 86,077
6 314 2,093 88,170
7 ,283 1,889 90,059
8 247 1,645 91,704
9 ,242 1,611 93,315
10 ,223 1,485 94,800
11 ,180 1,202 96,003
12 177 1,177 97,180
13 ,159 1,058 98,238
14 ,146 971 99,208
15 ,119 ,7192 100,000

Bir faktoriin 6z degeri, faktorle orijinal degiskenler arasindaki iliskinin giiciinii yansitir. Oz
degerler, faktorlerce agiklanan varyansi hesaplamada ve faktor sayisina karar vermede kullanilir.
Faktor analizinde, sadece 6z degerleri bir ve birin iizerinde olan faktdrler kararli olarak kabul edilir.
Oz deger yiikseldikge, faktdriin agikladig: varyans da yiikselir (Cokluk vd, 2016, s. 192).

Tablo 6°da yer alan sonuglara gore maddelerin tek faktorde toplandigi goriilmektedir. Boylece
Calisma Bellegi Derecelendirme Olgegi’nin anasinifi-15 soru ¢ocuklart igin tek boyuttan olustugu ve
toplam varyansin %74,399°u bu tek boyut tarafindan agiklandig1 goriilmektedir.

Tablo 7. Anasinifi-20 soru Cocuklarin Calisma Bellegi Derecelendirme Olgegi Maddelerine Gére Toplam
Aciklanan Varyanslar

Toplam Agiklanan Varyans

Baslangi¢ Ozdegerleri Faktor Yiiklerinin Kareleri Toplami
Toplam  Varyans Kiimiilatif Toplam Varyans Kiimiilatif
% % % %
1 14,923 74,617 74,617 14,923 74,617 74,617
2 ,606 3,031 77,648
3 ,525 2,624 80,272
4 461 2,307 82,579
5 ,402 2,011 84,590
6 ,361 1,803 86,394
7 ,320 1,602 87,996
8 ,313 1,565 89,561
9 277 1,383 90,944
10 ,253 1,266 92,210
11 ,233 1,166 93,376
12 ,219 1,097 94,474
13 ,206 1,032 95,505
14 172 ,859 96,364
15 ,157 784 97,148
16 ,150 ,750 97,898
17 ,134 671 98,569
18 ,117 ,583 99,152
19 ,093 464 99,616
20 ,077 ,384 100,000

170



Egitim Kuram ve Uygulama Aragtirmalar1 Dergisi 2021, Cilt 7, Say1 2, 158-179 Meryem REZZAGIL, Berrin AKMAN

Tablo 7°de yer alan sonuglara gore maddelerin tek faktorde toplandigr goriilmektedir. Boylece
Calisma Bellegi Derecelendirme Olgegi anasinifi-20 soru g¢ocuklart igin tek boyuttan olustugu ve
toplam varyansin %74,617’si bu tek boyut tarafindan agiklandig1 goriilmektedir.

Tablo 6 ve Tablo 7°y1 karsilastirdigimizda; anasinifi-15 soru tek boyuttun toplam varyansin
%74,399’unu agiklarken, anasinifi-20 soru toplam varyansin %74,617’sini agiklamaktadir. Tek
boyuttun toplam varyansin agiklamasinda iki deger arasindaki farkin %,218 oldugu gériilmektedir. Iki
grup arasindaki farkin az olmasi iki grupta da toplam varyansin ¢ok yakin yiizdelerle bu tek boyut
tarafindan agiklandigini gostermektedir.

Tablo 8. Birinci Sinif Cocuklarin Calisma Bellegi Derecelendirme Olgegi Maddelerine Gore Toplam Agciklanan
Varyanslar

Toplam Agiklanan Varyans

Baslangig Ozdegerleri Faktor Yiiklerinin Kareleri Toplami
Toplam Varyans Kiimiilatif Toplam Varyans Kiimiilatif
% % % %
1 16,701 83,506 83,506 16,701 83,506 83,506
2 ,538 2,692 86,198
3 ,349 1,747 87,945
4 ,332 1,660 89,605
5 ,241 1,206 90,811
6 ,231 1,157 91,968
7 ,213 1,064 93,032
8 ,202 1,008 94,040
9 ,160 ,800 94,840
10 ,146 ,728 95,567
11 ,122 ,612 96,180
12 ,113 ,565 96,745
13 ,104 ,522 97,267
14 ,097 ,486 97,753
15 ,089 447 98,200
16 ,087 433 98,633
17 ,082 ,408 99,041
18 ,075 ,376 99,417
19 ,068 ,342 99,759
20 ,048 ,241 100,000

Tablo 8’de yer alan sonuglara gore maddelerin tek faktorde toplandigr goriilmektedir. Boylece
Caligma Bellegi Derecelendirme Olgegi’nin birinci sinif ¢ocuklar igin tek boyuttan olustugu ve
toplam varyansin %83,516’si bu tek boyut tarafindan agiklandig1 goriilmektedir.
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Tablo 9. ikinci Simf Cocuklarin Calisma Bellegi Derecelendirme Olgcegi Maddelerine Gore Toplam Agiklanan
Varyanslar

Toplam Agiklanan Varyans

Baslangi¢ Ozdegerleri Faktor Yiiklerinin Kareleri Toplami
Toplam Varyans Kiimiilatif Toplam Varyans Kiimiilatif
% % % %
1 15,690 78,451 78,451 15,690 78,451 78,451
2 ,555 2,777 81,228
3 514 2,570 83,798
4 ,345 1,723 85,520
5 ,299 1,497 87,017
6 ,282 1,408 88,425
7 ,256 1,281 89,706
8 ,231 1,153 90,859
9 ,216 1,078 91,936
10 ,212 1,059 92,995
11 ,198 ,988 93,983
12 177 ,883 94,866
13 ,166 ,832 95,698
14 ,154 770 96,468
15 ,139 ,694 97,162
16 ,135 677 97,838
17 121 ,603 98,442
18 ,115 ,573 99,014
19 ,110 ,550 99,564
20 ,087 ,436 100,000

Tablo 9°da yer alan sonuglara gore maddelerin tek fakt6rde toplandigi goriilmektedir. Boylece
Calisma Bellegi Derecelendirme Olgegi’nin ikinci sinif ¢ocuklari i¢in tek boyuttan olustugu ve toplam
varyansin %78,451°1 bu tek boyut tarafindan agiklandigi goriilmektedir.

Giivenilirlik Calismast

Cronbach Alpha Degeri sorular arasi korelasyona bagli uyum degeridir. Cronbach Alpha
Degeri faktor altindaki sorularin toplamdaki giivenilirlik seviyesini gostermektedir. Bu degerin ,70 ve
istii oldugu durumlarda 6lgegin giivenilir oldugu kabul edilir. Ancak soru sayist az oldugunda bu sinir
,60 degeri ve stii olarak kabul edilebilir (Durmus vd, 2016, s. 89).

Tablo 10. Calisma Bellegi Derecelendirme Olgegi Maddelerine Gore Cronbach Alpha Degeri
Giivenilirlik Istatistigi
CronbachAlpha Standardize Edilmis Maddelere Maddelerin

Degeri Gore Cronbach Alpha Degeri Sayisi
Anasinifi-15 soru 975 ,975 15
Anasinifi-20 soru ,984 ,985 20
Birinci Sinif ,990 ,990 20
ikinci Simif ,985 ,985 20

Tablo 10’a gore Cronbach Alpha Degeri anasinifi-15 soru i¢in ,975 anasmifi-20 soru i¢in ,984
birinci siif igin ,990 ve ikinci siif igin ,985 bulunmustur. Bu degerlerin ,70 degerinin iistiinde
olduklar i¢in 6lgegin iyi derecede giivenilir bir 6lgek oldugunu gostermektedir.

Anasmifindaki degerler karsilastirildiginda; anasinifi-15 sorudaki degerin (,975) anasinifi-20
sorudaki degere gore (,984) ,009 daha diisiik oldugu gorilmektedir.
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Tablo 11. Anasinifi-15 soru Cocuklarin Calisma Bellegi Derecelendirme Olgegi Maddelerine Goére Madde-
Toplam Istatistigi

Madde — Toplam Istatistigi

Madde Madde Diizeltilmis Coklu Madde
Cikartildiginda ~ Cikartildiginda ~ Madde-Toplam Korelasyonun  Cikartildiginda
Olgegin Olgegin Korelasyonu Karesi Cronbach
Ortalamasi Varyansi Alpha Degeri

1.soru 10,44 95,254 ,813 ,710 974
2.soru 10,64 95,539 ,802 ,709 974
3.soru 10,47 95,243 ,819 ,135 974
4.soru 10,81 95,473 ,842 , 745 974
5.soru 10,74 94,386 ,843 ,162 974
7.soru 10,58 96,686 ,812 ,693 974
9.soru 10,66 95,401 871 771 973
10.soru 10,54 95,345 ,847 167 973
12.soru 10,60 95,969 ,830 716 974
14.soru 10,67 94,760 ,866 770 973
15.soru 10,81 96,772 ,835 77 974
17.soru 10,66 96,203 ,822 ,710 974
18.soru 10,66 95,306 ,863 ,780 973
19.soru 10,63 95,514 ,861 ,184 973
20.soru 10,69 94,677 ,889 ,838 ,973

Tablo 11°de herhangi bir madde analizden ¢ikartildiginda, kalan maddeler igin giivenilirligin
ne diizeyde olacagimi gosteren bilgiler yer almaktadir. Bu nedenle Tablo 11’in en son siitununda yani
madde ¢ikartildiginda Cronbach Alpha Degeri siitununda yer alan degerlerden higbirisi ¢aligmada
bulunan degerden biiylik olmamasi gerekmektedir. Eger herhangi bir soru i¢in bu deger calismada
bulunan Alpha degerinden biiyiik ise o sorunun olgekten ¢ikarilmasi diistiniilebilir (Giiris ve Astar,
2015, s.286; Durmus vd, 2016, s. 93).

Tablo 10°da Cronbach Alpha degeri anasinifi-15 soru ¢ocuklari i¢in ,975 bulunmustur ve
Tablo 11°deki son siitununda bu degerden daha biiyiik bir deger goriinmemektedir. Bu nedenle
anasinifi-15 soru ¢ocuklari i¢in higbir madde 6lgekten gikarilmamustir.

Tablo 12. Anasinifi-20 soru Cocuklarin Calisma Bellegi Derecelendirme Olgegi Maddelerine Goére Madde-
Toplam istatistigi

Madde - Toplam Istatistigi

Madde Madde Diizeltilmis Coklu Madde
Cikartildigmda  Cikartildifinda Madde-Toplam Korelasyonun  Cikartildiginda
Olgegin Olgegin Korelasyonu Karesi Cronbach
Ortalamasi Varyanst Alpha Degeri
1.soru 11,53 181,405 ,897 . ,983
2.soru 11,71 183,489 ,836 . ,984
3.soru 11,54 183,855 ,851 . ,984
4.soru 11,89 184,907 ,870 . ,984
5.soru 11,91 184,388 ,897 . ,983
6.soru 11,90 188,936 778 . ,984
7.soru 11,73 186,630 ,842 . ,984
8.soru 11,63 183,245 ,835 . ,984
9.soru 11,77 184,522 ,884 . ,984
10.soru 11,60 181,918 ,891 . ,983
11.soru 11,67 182,313 921 . ,983
12.soru 11,73 186,252 ,819 . ,984
13.soru 11,84 185,974 ,860 . ,984
14.soru 11,83 182,106 ,915 . ,983
15.soru 11,93 187,130 ,847 . ,984
16.soru 11,80 183,835 ,873 . ,984
17.soru 11,80 185,925 ,837 . ,984
18.soru 11,78 184,121 ,851 . ,984
19.soru 11,76 183,410 ,899 . ,983
20.soru 11,79 181,539 ,921 . ,983
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Tablo 10°da Cronbach Alpha degeri anasimnifi-20 soru ¢ocuklari i¢in ,984 bulunmustur ve
Tablo 12’deki son siitununda bu degerden daha biiyiik bir deger goriinmemektedir. Bu nedenle
anasinifi-20 soru ¢ocuklart i¢in higbir madde dlgekten gikarilmamustir.

Tablo 13. Birinci Smnif Cocuklarin Calisma Bellegi Derecelendirme Olgegi Maddelerine Gére Madde-Toplam
Istatistigi

Madde — Toplam Istatistigi

Madde Madde Diizeltilmis Coklu Madde
Cikartildiginda ~ Cikartildiginda Madde- Korelasyonun Cikartildiginda
Olgegin Olgegin Toplam Karesi Cronbach
Ortalamasi Varyansi Korelasyonu Alpha Degeri
1.soru 19,58 321,372 874 . ,990
2.soru 19,94 321,052 ,881 . ,990
3.soru 19,83 319,492 ,894 . ,990
4.soru 19,82 319,433 ,875 . ,990
5.soru 20,02 320,991 871 . ,990
6.soru 20,00 320,260 ,891 . ,990
7.soru 19,76 319,687 ,910 . ,990
8.soru 19,70 318,306 ,913 . ,990
9.soru 19,80 318,048 ,919 . ,990
10.soru 19,73 319,540 ,924 . ,990
11.soru 19,75 318,627 ,923 . ,990
12.soru 19,84 318,516 ,931 . ,990
13.soru 19,95 319,505 ,921 . ,990
14.soru 19,84 318,847 ,927 . ,990
15.soru 20,09 319,440 ,910 . ,990
16.soru 19,90 318,837 ,933 . ,990
17.soru 19,87 318,459 ,935 . ,990
18.soru 19,85 317,889 ,924 . ,990
19.soru 19,79 318,791 ,934 . ,990
20.soru 19,96 318,403 ,931 . ,990

Tablo 10’da Cronbach Alpha degeri birinci sinif ¢ocuklari i¢in ,990 bulunmustur ve Tablo
13°teki son siitununda bu degerden daha biiyiik bir deger gériinmemektedir. Bu nedenle birinci simif
¢ocuklari i¢in hi¢cbir madde 6l¢ekten ¢ikarilmamustir.
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Tablo 14. ikinci Simf Cocuklarin Calisma Bellegi Derecelendirme Olgegi Maddelerine Gére Madde-Toplam
Istatistigi

Madde — Toplam Istatistigi

Madde Madde Diizeltilmis Coklu Madde
Cikartildiginda ~ Cikartildiginda Madde- Korelasyonun Cikartildiginda
Olgegin Olgegin Toplam Karesi Cronbach
Ortalamasi Varyansi Korelasyono Alpha Degeri
1.soru 14,56 213,849 ,848 . ,985
2.soru 14,74 215,326 ,849 . ,985
3.soru 14,65 214,943 ,837 . ,985
4.soru 14,70 213,431 ,865 . ,984
5.soru 14,81 214,045 874 . ,984
6.soru 14,89 215,823 ,841 . ,985
7.soru 14,63 211,905 ,892 . ,984
8.soru 14,59 213,457 ,881 . ,984
9.soru 14,66 214,511 ,898 . ,984
10.soru 14,58 213,007 ,828 . ,985
11.soru 14,69 213,539 ,897 . ,984
12.soru 14,61 213,346 ,879 . ,984
13.soru 14,85 214,940 ,880 . ,984
14.soru 14,69 213,791 ,894 . ,984
15.soru 14,86 216,320 ,864 . ,984
16.soru 14,74 215,200 ,834 . ,985
17.soru 14,70 214,396 ,887 . ,984
18.soru 14,68 215,268 ,867 . ,984
19.soru 14,59 212,488 ,905 . ,984
20.soru 14,76 213,960 ,888 . ,984

Tablo 10°da Cronbach Alpha degeri ikinci siif ¢ocuklari i¢in ,985 bulunmustur ve Tablo
14°teki son siitununda bu degerden daha biiyiik bir deger goriinmemektedir. Bu nedenle ikinci sinif
cocuklari i¢in higbir madde 6lgekten gikarilmamugtir.

Tartisma, Sonuc ve Oneriler

Kayip deger analizinden elde edilen sonuglar, kayip degerlerin 13, 16, 8, 11 ve 6’inci
sorularda anasimifi icin rastgele bir oOriintii sergilemezken; birinci ve ikinci siniflar icin rastgele bir
ortintii sergilediklerini gostermektedir. Dolayisiyla bu arastirmada alanyazindan elde edilen bilgilere
dayanarak ister faktor analizi olsun ister giivenilirlik analizi olsun anasmifi ¢ocuklari igin belirlenen
sorularda kayip deger yiiksek oldugu i¢in iki ayr1 analiz yapilmistir (Cokluk vd, 2016, s.12). Bagska bir
deyisle anasimifi grubu igin yapilan tiim analizlerde hem 15 soru i¢in ve hem de 20 soru i¢in analizler
yapilmis ve sonuglari karsilagtirilmistir.

Uygulamada ¢ok sayidaki degisken arasinda var olan iligkilerden yararlanarak, ortak
boyutlarin belirlenmesi ile daha az sayida yeni degisken (faktor) elde etmek icin faktdr analizi
kullanilmaktadir. Faktor analizinde birbirleri ile iligkili yapilar, ortak boyutlarda toplanmakta ve bu
yeni olusan kavramlara faktor adi verilmektedir (Giiris ve Astar, 2015, s.415). Faktor analizi
sonucunda, belli bir faktor altinda toplanan gostergelerin, kuramsal yapimnin gostergeleri olup
olmadigina iligkin bir sorgulama yapilir (Cokluk vd, 2016, s.177). Faktor analizi kapsaminda temelde
iki uygulamadan s6z edilmektedir. Bunlardan birincisi, yeni olusturulmus veya bir dilden baska bir
dile ¢evrilmis bir dlgegin degiskenlerini temsil eden ifadelerin altinda yatan faktor yapisini ortaya
koymay1 ve kesfetmeyi amaclayan “acimlayici faktor analizi” iken; bir digeri ise daha Once
kullanilmig olan bir 6lgegin, giincel olan arastirmada kullanildiginda orijinal faktdr yapisina uyup
uymadigini, uyuyor ise ne derece uygun oldugunu denetlemeye yarayan “dogrulayici faktdr analizi”
dir (Suhr, 2006; akt: Yasloglu, 2017). Bir¢ok aragtirmaci, konuyla ilgili ¢ok az ¢alisma ve verinin
bulundugu alanlar i¢in agimlayici faktdér analizinin en uygun yontem oldugunu belirtmektedir
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(Watkins, 1989; Mulaik, 1975; akt: Yazici, Basal ve Toprak, 2009). Bu arastirmada Calisma Bellegi
Derecelendirme Olgegi’nin  yap1 gegerliligini  kanitlamak amaciyla ag¢imlayici faktor analizi
yapilmustir.

Faktor analizinden elde edilen sonuglarda; KMO degeri anasinifi-15 soru i¢in ,971 anasinifi-
20 soru i¢in ,968 birinci sinif i¢in ,977 ve ikinci sinif i¢in ,981 olarak elde edilmistir ve tiim gruplarda
,50’den oldukca biiyiik oldugundan, calismada O6rek hacminin yeterli oldugunu gdstermektedir.
Ayrica genel kabul gormiis KMO degerleri ve yorumlarma gore KMO degerleri tiim gruplarda ,80
degerinin istiinde oldugundan degiskenlerin faktor analizine uygunlugunun miikemmel seviyede
oldugu goriilmektedir (Durmus vd, 2016, s.80). Bartlett testinde ise p degeri tiim gruplarda ,000
oldugundan ve bu degerin ,05’ten kiiciik oldugundan (Giris ve Astar, 2015, s.416; Durmus vd, 2016,
s.79) veriler ¢oklu normal dagilimli ana kiitleden gelmektedir ve analiz i¢in uygun goriilmiistiir.
Anasinifi-15 soru ve anasinifi-20 soru i¢in elde edilen degerleri karsilastirdigimizda ikisi i¢in Bartlett
testinin degeri ayn1 kalmakla beraber KMO degerlerinde de ,003 kadar bir fark oldugu goriilmektedir.
Bu nedenle ikisinin de 6érnek hacminin yeterli oldugu ve faktor analizine uygunlugunun miikkemmel
seviyede oldugu ve ikisinin verileri coklu normal dagilimli ana kiitleden geldigi ve analiz i¢in uygun
oldugu goriilmektedir.

Faktor analizinde Calisma Bellegi Derecelendirme Olgegi maddelerine gore ortak varyanslara
baktigimizda; ,60 ve st yiik degeri yiiksek deger olarak tanimlandigina gore (Kline, 1994; akt:
Cokluk vd, 2016, s.194) ve calismada tiim gruplarda tiim degerlerin bu degerden daha yiiksek
oldugundan dolay1 ¢aligma grubunda bulunan tiim siniflar i¢in tiim maddelerin bir faktorle yiiksek
diizeyde bir iliski i¢cinde olduklarini ve belirli bir yapiy1 dlctiikleri ifade edilebilir. Anasmnifi degerlerini
karsilagtirdigimizda; ikisinde de degerlerin yiiksek olmasi 6zellikle anasinifi-20 soru igin degerlerin
hala yiiksek kalmasi aslinda oOlgekteki anasinifi igin soru cikartacak bir durum olmadigini ortaya
koyabilmektedir.

Faktor analizinde Calisma Bellegi Derecelendirme Olgegi maddelerine gore toplam agiklanan
varyanslardan elde edilen sonuclar maddelerin tek faktorde toplandigini ve Calisma Bellegi
Derecelendirme Olgegi tiim siniflar igin tek boyuttan olustugunu (Cokluk vd, 2016, s. 192) ve toplam
varyansin anasinifi-15 soru cocuklari i¢cin  %74,399°u, anasinifi-20 soru ¢ocuklar1 i¢in  %74,617si,
birinci sinif ¢ocuklar i¢in %83,516si ve ikinci sinif ¢ocuklart igin %78,451°1 bu tek boyut tarafindan
aciklandig1 goriilmektedir. Anasimifi degerlerini karsilastirdigimizda; anasinifi-15 soru tek boyuttun
toplam varyansin %74,399’unu agiklarken, anasinifi-20 soru toplam varyansin %74,617’sini
aciklamaktadir. Tek boyuttun toplam varyansin agiklamasinda iki deger arasindaki farkin %,218
oldugu goriilmektedir. iki grup arasindaki farkin az olmasi iki grupta da toplam varyansin ¢ok yakin
yiizdelerle bu tek boyut tarafindan agiklandigim1 gostermektedir. Faktdr analizi ile ilgili tiim
analizlerde anasmifi grubunun sonuglarinin arasinda énemli bir fark olmadigi i¢in orijinal 6lgekteki
soru sayisinin ayni kalmasinin karar1 alinmistir.

Giivenilirlik analizinden elde edilen sonuglarda ise Calisma Bellegi Derecelendirme Olgegi
maddelerine gore Cronbach Alpha Degerine baktigimizda; bu degerler anasinifi-15 soru igin ,975
anasinifi-20 soru i¢in ,984 birinci sinif i¢in ,990 ve ikinci smif i¢in ,985 bulunmustur. Bu degerlerin
,70 degerinin tstiinde olduklari i¢in dlgegin iyi derecede giivenilir bir 6l¢ek oldugunu gostermektedir
(Durmus vd, 2016, s. 89).

Giivenilirlik analizinde tiim gruplar i¢in herhangi bir madde analizden ¢ikartildiginda, kalan
maddeler igin giivenilirligin ne diizeyde olacagini gosteren bilgilerde; madde ¢ikartildiginda Cronbach
Alpha Degeri siitununda yer alan degerlerden higbirisinin ¢alismada bulunan degerden biiyiik
olmamasi gerekmektedir. Eger herhangi bir soru i¢in bu deger ¢alismada bulunan Alpha degerinden
biiyiikk ise o sorunun olgekten ¢ikarilmasi diigiiniilebilir (Giiris ve Astar, 2015, s.286; Durmus vd,
2016, s. 93). Giivenilirlik analizinden elde edilen sonuglarda Cronbach Alpha degeri tim gruplar i¢in
son siitundaki degerden biiylik veya bu degerle esit oldugundan hi¢bir maddenin tiim gruplar igin
olgekten cikarilmasi soz konusu degildir. Anasmifi degerlerine baktigimizda; Cronbach Alpha degeri
anasinifi-20 soru ¢ocuklari i¢in ,984 bulunmustur ve madde ¢ikartildiginda Cronbach Alpha Degeri
siitununda bu degerden daha biiyiik bir deger gériinmemektedir. Bu nedenle hi¢gbir maddenin anasinifi-
20 soru ¢ocuklari igin dlgekten ¢ikarilmasi s6z konusu degildir.
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Bu arastirmada Alloway, Gathercole ve Kirkwood (2008) tarafindan 5-11 yas arasinda
cocuklar igin gelistirilen Calisma Bellegi Derecelendirme Olgegi’nin Tiirkee dilsel esdegerlik,
gecerlilik ve giivenilirlik calismasi sonucu elde edilen bulgular, 6lgegin 6zgiin tek boyutlu 20
maddelik halinin kiiltiirel agidan Tiirkiye kosullarinda 5-8 yas ¢ocuklarimin c¢alisma belleklerini
degerlendirmek icin kullanilmaya uygun, dilsel esdegerlige sahip, gecerli ve giivenilir bir 6lgek
oldugunu gostermektedir. Bu calismanin sonucunda Calisma Bellegi Derecelendirme Olgegi’nin
Tiirkgeye uyarlanmis formunun ag¢imlayici faktor analiziyle tek faktorlii bir 6lcek oldugu ortaya
konulmustur.

Yapilan arastirmalar caligma belleginin ve/veya bilesenlerinin; dikkat, akademik basari,
matematiksel ve sozel beceriler ile giiclii bir iliskisi oldugunu ve ¢alisma belleginde sorunu olan
cocuklarin bu alanlarda da sorunu olacagini ortaya koymaktadir. Dolayisiyla ¢alisma bellegini
degerlendirmek ve Ogretmenlerin elinin altinda bu degerlendirmeyi yapabilmek icin kolay
uygulanabilen ve giivenilir bir dlgegin olmasi son derece onemlidir. Bu arastirmanin amaci erken
cocukluk doneminde g¢ocuklarin ¢aligma bellegini degerlendirebilmek igin kolay uygulanabilir ve
giivenilir bir 6l¢egin uyarlamasi ve gegerliligini ve giivenilirligini kanitlamaktir. Boylece 6gretmenler
dikkat, akademik basari, matematiksel beceriler, okuma becerileri, ilk okuma-yazma, dil ve sozel
becerilerde sorun yasayan ¢ocuklarda bu 6l¢ekle ¢alisma belleklerini degerlendirip sorunun ¢alisma
bellegi ile ilgili olup olmadigini anlayabilmekte ve eger ¢alisma bellegi ile ilgili ise ona gore uygun
egitim programlar1 ve gereken destekleri ge¢ kalmadan cocuga verebileceklerdir. Erken ¢ocukluk
doneminde calisma belleginde sorunu olan ve bu destekleri alan cocuk yasitlarinin diizeyine
yaklasabilmektedir.

Gelecekte yapilabilecek arastirmalarla ilgili olarak ise asagidaki 6neriler verilebilir:

» Uzunlamasina bir arastirma yaparak ¢ocuklarin ¢aligma bellegi performansini anasinifinda
degerlendirip daha sonra ilkokul birinci smifin sonunda akademik basarilariyla
iliskilendirilebilir.

» Caligma bellegi performansi ilkokul birinci ve ikinci siniflar i¢in degerlendirilip, akademik
basariyla iligkilendirilebilir.

» Calisma bellegi cocuklarin &grenme yetersizliklerinin tanimlanmasina yonelik olarak
kullanilabilir.

» Calisma bellegi ile 6grenme arasindaki iliski incelenebilir.
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