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The examination of the working memory capacity and the
visual perception levels of kindergarten children

Anaokuluna devam eden ¢ocuklarin calisma bellegi kapasitesi ve gorsel
alg1 duzeylerinin incelenmesi

Hiilya Tokug ', Neriman Aral ®

Abstract: The research, conducted in the relational screening model, was conducted with 107 children
attending the kindergarten affiliated with Ankara Provincial Directorate of National Education. General
information form, Working Memory Scale and Frostig Visual Perception Test were used in the research.
In the analysis of data collected between May and June 2021; t-test, ANOVA and Pearson Correlation
Article History Test were performed for independent groups. As'a result of the research, it was found t'hat children's
Received : 28 July 2024 working memory and verbal memory capacities, visual perception levels, and scores obtained from the
Revised : 10 December 2024 | areas of eye motor coordination, figure-ground discrimination and shape constancy differed significantly
Accepted : 18 December 2024 in favor of girls. It was determined that the average score obtained from the figure-ground
discrimination sub-dimension, one of the visual perception areas, differs according to the duration of
attendance at pre-school education, and the average score obtained increases as the duration of
Areicle Type attendance at pre-school education increases. It was found that there was a moderate and significant
Research Article relationship between children's working memory capacity and visual perception level. Based on the
results, it can be said that it is important to conduct studies that support working memory capacity and
visual perception skills together.
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Oz: iliskisel tarama modelinde gergeklestirilen arastirma Ankara Il Milli Egitim Mudirligi'ne bagl
anaokuluna devam eden 107 cocuk ile gerceklestirilmistir. Arastirmada Genel bilgi formu, Caligma
Bellegi Olgegi ve Frostig Gérsel Algt Testi kullanilmistir. Mayis-Haziran 2021 tarihi arasinda toplanan
Makale Gegmisi verilerin analizinde; bagimsiz gruplar icin t-testi, ANOVA ve Pearson Korelasyon Testi yapilmistir.
Gelig : 28 Temmuz 2024 Arastirma sonucunda, ¢ocuklarin ¢alisma bellegi ile sézel bellek kapasitelerinin ve gorsel algi diizeyleri
Diizeltme : 10 Aralik 2024 ile g6z motor koordinasyonu, sekil-zemin ayrimi ve sekil sabitligi alanlarindan elde edilen puanlarinin
Kabul - 18 Aralik 2024 kizlar lehine anlamli olarak farkllastigr bulunmustur. Gorsel algt alanlarindan gekil-zemin ayrimy, alt
boyutundan elde edilen puan ortalamasinin okul 6ncesi egitime devam etme stresine gore farklilastigy,
Makale Tiirs egitime devam etme siresi arttikca elde edilen puan ortalamasinin da artig1 belirlenmistir. Cocuklarin
Arastirma Matkalesi calisma bellegi kapasitesi ile gorsel algt diizeyi arasinda orta diizeyde ve anlamli bir iliski oldugu
' bulunmustur. Sonuglara dayanarak, calisma bellegi kapasitesi ile gorsel algt becerilerini destekleyen
calismalarin birlikte yapilmasinin 6nemli oldugu séylenebilir.
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GENIS OZET

Girig

Erken ¢ocukluk, temel becerilerin edinildigi ve 6grenme potansiyelinin her zamankinden daha ytksek oldugu
hizlt bir gelisim dénemidir (Sunar, 2019). Bu dénemde meydana gelen tiim 6grenme yasantilarinda ¢alisma
bellegi ve gorsel algilama 6nemli gérevler tistlenmektedir. Calisma bellegi, bilginin gecici olarak depolandig:
ve es zamanl olarak kodlanip islendigi sinirh bir kapasiteyi ifade etmektedir. Calisma belleginin kapasitesi ve
isleyisi, 6grenmenin miktarini ve kapsamini 6nemli diizeyde belirlemektedir (Alloway ve Archibald, 2008;
Baddeley ve Hitch, 1974; Baddeley, 2006; Chiapper ve ark., 2000; Dehn, 2007; Tokug ve Aral, 2020).
Frostig (1968), gorsel algilamayi; gorsel uyaranlari ayirt etme ve Onceki deneyimlerle iligkilendirerek
anlamlandirabilme becerisi olarak tanimlamaktadir. Gorsel algilama; g6z motor koordinasyonu, sekil-zemin
ayrimi, sekil sabitligi, mekanda konumun algilanmasi ve mekansal iligkilerin algilanmasi olmak tizere bes
alanda incelenmektedir (Akt. Aral, 2010). Baddeley ve Hitch (1994) calisma bellegi ile ilgili fonolojik déngi,
gorsel-mekansal kopyalama ve bu iki alt sistemi kontrol eden merkezi yonetim sistemi olmak tizere lg
bilesenli bir model 6nermistir. Daha sonra sisteme, boliimsel ara bellek (episodic buffer) denen bagka bir alt
bileseni ekleyerek 6nerdikleri modeli genisletmislerdir (Dehn, 2010). Sézel kisa siireli bellek olarak da
adlandirilan fonolojik déngi, sézel bilgilerin (Baddeley, 1986, 2003, 2006), kisa streli depolanmasindan
sorumludur. Gorsel kisa siireli bellek olarak adlandirilan gbrsel mekansal kopyalama ise gorsel ve mekansal
bilgilerin kisa streli depolanmasindan sorumludur. Fonolojik déngt ile gbrsel mekansal kopyalama, pasif-
gecici depolama ve aktif bir tekrar stireci igerir. Fonolojik dongiide algisal uyaricilar, fonolojik kodlara
cevirilir (Gilliam ve VanKleeck, 1996). Gérsel kopyalama; nesnelerin sekil ve renk gibi pasif gorsel
bilgilerinin, mekansal kopyalama ise nesnelerin hareket ve yon gibi aktif gérsel bilgilerinin depolanmasini
saglamaktadir (Baddeley, 2006; Van Der Sluis vd., 2005). Fonolojik déngti ile gbrsel mekansal kopyalama alt
sistemlerini kontrol eden ve smurli dikkat kapasitesi bulunan merkezi yOnetici ise bilissel stiregleri

diizenlemek ve koordine etmekten sorumludur (Baddeley, 2003; Dehn, 2007; Torgesen, 2001).

Erken ¢ocukluk yillarinda zayif ¢alisma bellegi kapasitesine sahip olan ¢ocuklatin; talimatlari takip etme,
karmastk gbrevleri tamamlama, bilgilerin eszamanli olarak islenmesi ve depolanmasint iceren durum ve
gorevlerde akranlarina oranla belirgin diizeyde zorluklar yasadiklart grillmektedir (Kyttala vd., 2019, Tokug
ve Aral, 2021). Gorsel-uzaysal algt gelisiminde bellek, diizenleyici bir rol oynamakta ve gorsel uzaysal algi,
bellek gbrevlerindeki performanst etkilemektedir (West vd. 1985). Gorsel algllama stirecine iligkin yasanan
tim sorunlar dil, motor, sosyal- duygusal gelisim alanlart ve akademik Ogrenmeye iliskin 6grenme

stireclerinin de aksamasina neden olabilmektedir (Aral, 2021).
Yontem

Aragtirma, Tliskisel tarama modelinde gerceklestirilmistir. Ankara 11 Milli Egitim Midarligi’ne baglt
anaokuluna devam eden c¢ocuklarla yiiriitiilen ¢alismaya tipik gelisim gosteren 107 ¢ocuk amagh 6rnekleme
yontemiyle dahil edilmistir. Arastirmaya dahil edilen ¢ocuklarin %57’si kiz, %43't erkektir; ¢cocuklarin yas

ortalamalart 69,5 aydir; Cocuklarin; %45,8°1 17 ay ve Ustinde okul 6ncesi egitime devam etmektedir.
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Arastirmada Genel bilgi formu, Calisma Bellegi Olgegi ve Frostig Gorsel Algt Testi kullanilmis, veriler Mayis-
Haziran 2021 tarihinde toplanmistir. Verilerin analizinde parametrik testler kullanilmistir. Calisma Bellegi
Olgegi ve Frostig Gorsel Algt Testi ile bu testlerin alt faktorlerinden elde edilen verilerin cinsiyet ve okul
Oncesi egitime devam etme siiresine gore incelenmesinde bagimsiz 6rneklemler i¢gin t-Testi ve ANOVA
TESTI kullanilmistir. Calisma Bellegi Olgegi ve alt faktorleri olan sézel bellek ve gorsel bellek ile Frostig
Gorsel Algt Testi arasindaki iligkileri incelemek i¢in de Pearson Momentler Carpimi Korelasyon Katsayist
kullanilmigtir.

Etik Konular

“Anaokuluna devam eden Cocuklarin Calisma Bellegi Kapasiteleri ile Gérsel Algt Diizeylerinin Incelenmesi"
baslikli arastirma projesi Hacettepe Universitesi Senatosu Etik Komisyonunun 23 Subat 2021 tarihinde
yapmus oldugu toplantida incelenmis olup, etik agidan uygun bulunmustur. Karar rektorlitk makaminin
10.03.2021 tarih ve E-35853172-755.02.06-00001492378 sayilt resmi yazist ile

teblig edilmistir.
Bulgular

Cocuklarin cinsiyetlerine gére Sozel Bellek alt faktorii ile toplam ¢alisma belleginden elde ettikleri ortalama
puanlar arasinda kizlarin lehine anlamli farklilik oldugu belirlenmistir. Goérsel bellek acisindan kiz ve
erkeklerin puan ortalamalari incelendiginde anlamh farklilik olmadig1 belirlenmistir. Frostig Gorsel Algt Testi
alt boyutlarindan g6z motor koordinasyonu, sekil zemin ayirimi ve sekil sabitligi alt boyutlart ile Frostig
Gorsel Algt Testi toplam puan ortalamalarinin cinsiyete goére kizlarin lehine anlamli olarak farklilastig
goriilmektedir. Gorsel algilama alt boyutlarindan mekanda konumun algilanmasi ve mekansal iliskilerin
algilanmasi alt boyutlarindan elde edilen puan ortalamalari arasindaki farkin cinsiyete gbre anlamli olmadigt
belirlenmistir. Cocuklarin okul 6ncesi egitime devam etme siiresine gore gorsel bellek, szel bellek ve toplam
calisma belleginden elde ettikleri ortalama puanlar arasinda anlamh farklilik olmadigr belirlenmistir. Frostig
Gorsel Algt Testi alt boyutu olan sekil-zemin ayrimi okul dncesi egitime devam etme stiresine gore anlaml
olarak degismektedir. Daha uzun siire okul 6ncesi egitim alan ¢ocujklarin puan ortalamalrinin daha ytiksek
oldugu tesbit edilmstir. Frostig Gorsel Algt Testi puanlart ile Calisma Bellegi Olgei puanlar arasinda orta
diizey porzitif yonde anlaml iliski oldugu gorilmektedir. Calisma belleginin alt faktdtlerinden olan s6zel
bellek ile Frostig Gorsel Algt testinin alt faktorii olan g6z motor koordinasyonu ve mekansal konumun
algilanmasi arasinda disiik dizeyde anlamli; sekil zemin ayrimi, sekil sabitligi ve mekansal iliskilerin
algilanmasi arasinda orta diizeyde anlamli iliskiye rastlanmistir. Calisma belleginin bir diger alt faktéri olan
gorsel bellek ile Frostig Gorsel Algt testinin alt boyutlart olan g6z motor koordinasyonu, sekil zemin ayrimi

ve mekansal iligkilerin algilanmasi arasinda diigiik diizeyde anlamlr iliskiye rastlanmustir.
Sonug ve Tartisma

Cocuklarin calisma bellegi kapasitesi ile gorsel algt diizeyi arasinda orta diizeyde ve anlamlt bir iliski oldugu

bulunmustur. Yapilan arastrmada bellek becerileri, akademik beceriler ve Ust bilis becerilerinde sorun
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yasayan cocuklarin gorsel algt becerilerinde de basarisiz oldugu belirlenmistir (Beery ve Beery, 2004; Case
Smith 2002; Marr ve digerleri, 2001; Oliver, 1990; Ratzon ve digetleri, 2007; Sanghavi ve Kelkar, 2005).

Mevecut ¢alismada, ¢ocuklarin ¢alisma bellegi ile s6zel bellek kapasitelerinin ve gorsel algt diizeyleri ile g6z
motor koordinasyonu, sekil-zemin ayrimi ve sekil sabitligi alanlarindan elde edilen puanlarinin cinsiyete gére
anlamh olarak farklilastigi ve bu anlamli farkin kiz ¢ocuklarinin lehine oldugu bulunmustur. Yapilan
arastirmalar cocuklarin calisma bellegi kapasitelerinin (Pauls ve digerleri, 2013) ve gorsel algt becerilerinin

(Altun Ekiz ve Ozdere, 2020; Baskurt, 2018) cinsiyet durumlarina gére farklilastigini géstermektedir.

Benzer sekilde okuléncesi egitime dahil olma siiresinin de ¢ocuklarin calisma bellegi kapasitesi (Karakelle ve
Ertugrul, 2012; Passolunghia ve ark., 2015) ve gorsel algt becerileri (Uyanik, 2015; Baskurt, 2018) tizerinde

farkhilik yaratigini gésteren caligmalar mevcuttur.

Calisma bellegindeki eksiklikler ve gorsel algilamada yasanan problemlerin erken cocukluk yillarinda
degerlendirilmesi ileri yillarda ortaya cikabilecek sorunlara iliskin gerekli énlemlerin alinmasi acisindan
o6nemli gorilmektedir. Ayrica cocuklarin bilissel becerilerini daha etkin kullanmast igin uygun yontemlerin

gelistirilmesine ve etkili miidahale programlarin hazirlanmasina da 6nemli katkilar saglayacaktir.
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INTRODUCTION

The early childhood, in which children acquire the essential skills and development of children is
quicker than ever, and also their potential to learn is higher than ever, is a critical period for humans.
A child’s skills acquired in this period form the base for all skills to be developed in the future
(Sunar, 2019). Working memory and visual perception undertake essential duties in all the learning
experiences in this period. Working memory, which has a different neurological structure and
function and undertakes a vital role in learning, refers to a limited capacity in which information is
stored temporarily and encoded and processed simultaneously. The capacity and operation of
working memory determine the quantity and scope of the learning substantially (Alloway and
Archibald, 2008; Baddeley and Hitch, 1974; Baddeley, 2006; Chiapper et al., 2000; Dehn, 2007;
Tokug and Aral, 2020). Frostig defines visual perception as the skill of discriminating visual stimuli
and giving them meaning by associating with prior experiences and examines visual perception in
five areas: eye-motor coordination, figure-ground discrimination, form constancy, perception of
position in space, and perception of spatial relationships (As cited in Aral, 2010). Baddeley and
Hitch (1994) proposed a three-compound working memory model comprised of the phonological
loop, visuospatial sketchpad, and the central executive that controls these two sub-systems.
Afterward, another subcomponent called episodic buffer was added to the system, and the model

was enlarged (Dehn, 2010).

The phonological loop, also called verbal short-term memory, is responsible for the short-term
storage of verbal information (Baddeley, 1986, 2003, 2006), visuospatial sketchpad, on the other
hand, is responsible for short-term storage of visual and spatial information. The phonological loop
and visuospatial sketchpad include passive-temporal storage and active repetition. Perceptual
stimuli are transformed into phonological codes in the phonological loop (Gilliam and VanKleeck,
1996). Visual sketchpad enables the storage of passive visual information of objects such as their
form and color, and spatial sketchpad enables the storage of active visual information of them such
as their movements and direction (Baddeley, 2006; Van Der Sluis et al., 2005). Visual information
stored in memory has spatial features that facilitate keeping in mind and recalling them (Rao et al.,
1997). Visual memory is the essential component that makes human cognition compatible and
flexible in complex environments (Olivers and Stigchel, 2020). Moreover, as the visuospatial
sketchpad encodes printed letters and words visually, it functions crucially also during reading
(Baddeley, 19806; Gathercole et al., 2004). The central executive controls phonological loop and
visuospatial sketchpad sub-systems, creates limited attention capacity, and regulates and
coordinates cognitive processes. The episodic buffer connects the working memory with the long-

term memory (Baddeley, 2003; Dehn, 2007; Torgesen, 2001). Studies show that working memory
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skills are effective in acquiring some complex skills, which may directly affect the school success of

school-age children (Alloway et al., 2009; Gathercole et al., 2004; Jarvis and Gathercole, 2003).

Besides learning, working memory capacity may also be effective in cognitive tasks that include the
development of academic skills such as in-class performance, reading decoding, reading
comprehension, maths, and written and verbal expression (Engle, 2002). In the early childhood
period, it is seen that children with low working memory capacity have distinct difficulty in
following instructions, completing complex duties, and situations and duties that include
synchronous processing and storage of information, compared to their peers with good working

memory capacity (Kyttala et al., 2019, Tokug and Aral, 2021).

Memory plays a regulating role in the development of visuospatial perception, and the visuospatial
perception affects the performance in the duties of the memory (West et al. 1985). Academic skills
are acquired after visual perception and developmental areas can be supported in parallel to this.
All problems faced regarding the visual perception process may also cause problems in cognitive
skills such as attention, balance, coordination, daily life skills, planning and implementing attitudes,
reasoning, and inference as well as in language, motor, social-emotional development areas, and
academic learning. They may also cause a delay in the learning process (Aral, 2021). It was found
out in the studies that children having difficulty in memory skills, academic skills, and metacognitive
skills are also unsuccessful in visual perception skills. Moreover, as a result of this, attention was
drawn to the fact that these children may face negative social labeling by society as children who
have low self-esteem and are unhappy and shy (Beery and Beery, 2004; Case Smith 2002; Marr et
al., 2001; Oliver, 1990; Ratzon et al., 2007; Sanghavi and Kelkar, 2005).

Evaluation in the early childhood years of the deficiencies in working memory and the problems
faced in visual perception is considered essential for early diagnosis of possible problems and taking
necessary measures timely before the rise of problems in children. Evaluation in the early period
will contribute significantly to the development of suggestions for children’s use of their cognitive
skills more efficiently and the preparation of intervention programs. It is thought that this study,
which was conducted to examine whether working memory capacity and visual perception skills,
which are highly efficient in academic learning, change by sex and the duration of preschool
education attendance, to determine the relationship between working memory capacity and visual
perception skills, to put forward the potential problems early within this context, and to contribute
to the development of prediction mechanism for early intervention, will be a pioneering one for
further studies in the field. In this context, the following research questions are answered in this

study:
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e Does the sex of children cause any difference in their working memory and visual
perception skills?

e Does the duration of preschool education attendance of children cause any difference in
their working memory and visual perception skills?

e Is there a significant relationship between working memory and visual perception skills?
METHOD

This section presents the model, study group, data collection tools, data collection process, and

statistical analyses used to analyze the data.
Research Model

This study utilized the relational screening model to examine the relationship between 5-6-year-old
children’s working memory capacity and visual perception skills. The relational screening model is
a research model that aims at identifying the existence and extent of simultaneous change between

two or more variables (Creswell, 2012; Karadag, 2010).
Study Group

The study was conducted with children attending independent kindergartens located in the center
of Ankara province. Within this scope, necessary ethical permissions were obtained. Accordingly,
the necessary permissions were taken from the independent kindergartens that are affiliated with
the Ankara Provincial Directorate of National Education, and the children attending the
kindergartens that gave permission were included in the study. In this respect, the study group
comprises 107 voluntary children whose parents submitted their consent, who had no
developmental diagnosis, had typical development, and were determined through the purposive
sampling method. It is identified that out of the children included in the study, 57% is girl, 43% is
boy; age average is 69.5 months; 29.9% is 11-month-old or younger, 24.3% is between 12 to 16
months, 45.8% is 17-month-old or older, and they continue their preschool education. It is also
identified that of the children who attended the study, mothers of 38.3% and fathers of 14.9% are
35 years old and younger; mothers of 61.7% and fathers of 85.1% are 36 years old and older;

mothers of 85% and fathers of 88.7% are university graduates.
Data Collection Tools

The data were collected utilizing General Information Form, the Working Memory Scale (WM.S), and the

Frostig Visual Perception Test in the study.
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General Information Form is a form that contains the questions asked to obtain information

about the child and his/her parents.

The Working Memory Scale; The Working Memory Scale was developed by Ergtl et al. (2017) to
determine the working memory performance of 5-10-year-old children. The working memory
scale, including verbal and visual working memories, consists of nine sub-tests with 43 items.
Verbal working memory consists of five sub-tests (digit recall, word recall, non-word recall,
backward digit recall, and the first-word recall) and the visual working memory consists of four
sub-tests (pattern matrix, block recall, odd-one-out, spatial recall). Each sub-test comprises a
growing number of series, and a child needs to succeed in at least one of two attempts in a series
so that s/he can move on to the next seties. The validity and reliability study conducted on the
scale with 1494 children resulted that the item factor-load values vary between .49 and .93, item-
total correlation values vary between .21 and .60, and item discrimination varies between .32 and
.82. The criterion validity of the scale is found to be between .62 and .94. The internal consistency
coefficient is between .74 and .99, and the test-retest correlation is between .41 and .75 (Ergtl et
al., 2021). Class level standard scores were obtained from the scale for verbal working memory and
visual working memory. In this study, standard scores are used both for verbal working memory
and visual working memory. The scale is applied to the children individually, and if the score

obtained by a child is high, this means that his/her working memory capacity is high.

Cronbach’s alpha internal consistency coefficients calculated based on the data obtained from the
study group of this study, including 107 children, vary between 0.31 and 0.74. Confirmatory Factor
Analysis was carried out to prove the scale’s validity, and the model fit is found to be at an

acceptable level according to X?/df=2.55 value examined as the model fit index.

Frostig Visual Perception Test; Marianne Frostig developed the Frostig 1isual Perception Test in
1963. The test aims at determining the visual perception levels of 4-8-year-old children. The test
comprises five sub-dimensions, namely eye-motor coordination, figure-ground discrimination,
form constancy, perception of position in space, and perception of spatial relationships. A reliability
study on the test was conducted by Sokmen (1994) for five-year-old children, and the test-retest
method proved that the results of stability coefficients are significant at 0.01 level, the internal
consistency coefficient of the test is at 0.5 level. The test has reliability close to the original one.
Afterward, Aral and Butiin Ayhan (2016) adapted the Frostig Visual Perception Test to 4-8-year
old Turkish children and identified the psychometric characteristics of the test. Expert opinion,
confirmative factor analysis, and goodness-of-fit index were checked to provide evidence of the
reliability of the test. As a result, it was seen that the expert opinion is appropriate, the error values

in the sub-dimensions are low as a result of the factor analysis, and the factor load values are high.
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It was found that there is a directly proportional relationship between the age and visual perception
levels of the children, the correlation between the sub-dimensions is high, and the differences
between the upper and lower 27% groups are also significant. In the analysis made regarding
internal consistency, it is determined that the test-retest values are high. The Frostig Visual
Perception Test is applied individually, raw scores are calculated for each sub-dimension, raw
scores are converted to standard scores. A high score indicates that there is also high-level visual

perception.

As a result of the analyses made with the study group of 107 children in this study, the Cronbach’s
alpha internal consistency coefficient for the reliability of the Frostig Visual Perception Test is
calculated as 0.65. Confirmatory Factor Analysis was performed to provide evidence for the test
validity and the model fit indexes were calculated as X?/df=1.42, RMSEA=0.06, GF1=0.97,

NNFI=0.97 as a result of the analysis. These values show that the model fits well.
Data Collection Process

In line with the Ethics Committee Report approved by Hacettepe University’s Ethics Committee
on 23 February 2021, necessary permissions were obtained from independent kindergartens. An
information text was presented to the families of the children in April 2021 and their consent was
obtained. The Working Memory Scale and the Frostig Visual Perception Test were given between
17 May and 11 June 2021, individually in a quiet environment to the children included in the study
with their families’ consent, paying attention to the pandemic rules. The researcher, in person,
implemented all the measurements. The working memory scale was completed for verbal and visual
working memories in two sessions and approximately 20-30 minutes. The Frostig visual perception

test, on the other hand, was completed in a single session and approximately 15-20 minutes.
Analysis of the Data

IBM SPSS and LISREL programs have been the tools to conduct data analysis. Whether the data
obtained using the Working Memory Scale and the Frostig Visual Perception Test showed normal
distribution was determined by utilizing Kolmogorov-Smirnov test and descriptive statistics. The
normality examinations made for the data analysis included examination of the skewness and
kurtosis coefficients of the data obtained from the measurement tools. Accordingly, it is identified
that the Frostig Visual Perception Test (SCrvpr=-0.239, KCryvpr=0.357) and Working Memory Scale
(SCwms=0.392, KCwans=-0.130) had normal distribution, and parametric tests are used in data
analysis. ANOVA TEST and t-Test were employed for independent samples in the analysis of the
data obtained from the Working Memory Scale and the Frostig Visual Perception Test and the sub-

factors of these tests by sex and duration of preschool education attendance; and Pearson Product-
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Moment Correlation Coefficient was employed to examine the relationships between the Working
Memory Scale and its sub-factors, namely the verbal memory and the visual memory, and the

Frostig Visual Perception Test. Results were evaluated at 0.05 and 0.01 significance levels.
FINDINGS

The findings obtained from the study conducted to examine the working memory performances

and visual perception skill levels of kindergarten children are presented below in tables.

Table 1. The averages of the Working Memory Scale and sub-factor scores and the t-test results by the sex
of the children

Girl Boy
Dependent Variable t df P 72
X SD b'e SD
Verbal Memory 13.60 5.35 1143 421 2272 105 0.025 0.05
Visual Memory 3.95 2.48 376 237 0.400 105 0.690
Total Working ;55 6.42 1519 550  2.001 105 0.048 0.04
Memory

According to Table 1, it has been determined that there is a significant difference by the
sex of the children between the average scores obtained by children from Verbal Memory
[t(105)=2.372, p<0.05, n*=0.05] sub-factor and Total Working Memory [t(105)=2.001, p<0.05,
1°=0.04]. Average scores of gitls for verbal memory (X=13.60) and total working memory
(X=17.55) are higher than average scores of boys for verbal memory (X=11.43) and total working
memory (X=15.19), and it is seen that difference caused by sex of the children is significant. When
the average scores of girls and boys are examined in terms of visual memory, it is identified that

there is not a significant difference (p>0.05).

Table 2. The averages of the Frostig Visual Perception Test and sub-factor scores and the t-test results by

the sex of the children

Girl Boy

Dependent Variable t df P 72
X SD X SD

EMC 13.79 3.95 12.04 4.07 2.231 105 0.028 0.05
FGD 15.64 3.62 13.72 3.98 2.606 105 0.010 0.06
FC 10.74 3.04 9.04 2.83 2.938 105 0.004 0.08
PPS 6.74 1.03 6.48 1.46 1.079 105 0.283

PSR 6.26 1.01 6.07 1.10 0.958 105 0.340

Frostig VPT 52.85 8.47 4747 9.56 3.073 105 0.003 0.08

When Table 2 is examined, it is seen that out of the Frostig Visual Perception Test sub-dimensions,

average scores of the eye-motor coordination [t(105)=2.231), p<0.05, n*=0.05], figure-ground
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discrimination [t(105)=2.606), p<0.05, n*=0.06], and form constancy [t(105)=2.938), p<0.05,
1°=0.08] sub-dimensions, and the total of the Frostig Visual Perception Test [t(105)=3.073,
p<0.05, n*=0.08] differ significantly by sex. When the total average score of gitls for the Frostig
Visual Perception Test (X=52.85) and the total average score of boys for the Frostig Visual
Perception Test (X=47.47) are examined, it reveals that the significant difference is in favor of girls.
The average scores of girls for each of the three sub-factors are significantly higher than the average
scores of boys. It is identified that the difference between average scores obtained from the
perception of position in space and the perception of spatial relationships sub-dimensions, out of

the visual perception sub-dimensions, is not significant (p>0.05) by sex.

Table 3. The averages of the Working Memory Scale and sub-factor scores by the duration of children’s

preschool education attendance and the ANOVA test results

7-11 months 17 months and
0-6 th 12-16 th
Dependent Variable montas mMOntIS - older F
X SD X SD X SD X SD
Visual Memory 5.33 3.00 3.83 2.40 3.08 2.38 4.04 2.25 2.18
Verbal Memory 12.44 5.05 12.17 4.60 11.65 4.46 13.49 5.41 0.88
WMS 17.78 7.78 16.00 5.33 14.73 6.21 17.53 6.05 1.38

Table 3 presents that there is not a significant difference (p>0.05) between the average scores
obtained by children from visual memory, verbal memory, and total working memory by the duration

of preschool edncation attendance.

Table 4. The averages of the Frostig Visual Perception Test and sub-dimension scores by the duration of

children’s preschool education attendance and the ANOVA test results

0-6 months 7-11 12-16 17 months
Dependent months months and older F 7 Significant
Variabl N
ariable x SD x SD x sD x SD Difference
EMC 12.11 3.79 12.39 3.88 12.19 5.03 13.96 3,55 1.58
7-11>0-6
FGD 10.89 3.79 15.26 391 15.15 3.69 15.14 3.68 3.61% 0.11 12-16>0-6
17 and above>0-6
FC 9.22 249 9.74 2.68 9.61 298 10.49 3.35 0.80
PPS 6.22 0.67  6.30 1.18 6.69 0.97 6.82 142 1.27
PSR 5.67 1.32  5.96 0.93 6.15 1.25 6.39 091 1.73
Frostig 4411 683 5000 742 49.69 1081 5243 924 228
VPT
*p<.05
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When Table 4 is examined, it is seen that figure-ground discrimination, one of the sub-dimensions
of the Frostig Visual Perception Test, changes significantly by the duration of preschool education
attendance (p=0.016; n°=0.11). When the results of the post-hoc test that is given to see between
which groups this significant difference exists, it is seen that children who receive education and
are 7-11 months old, 12-16 months old, and 17 months old or older got significantly higher scores

than children who receive education and are 0-6 months old in

Table 5. Results of Pearson Correlation Coefficients between the Working Memory Scale sub-factors and

the Frostig Visual Perception Test sub-dimensions

Variables 1 2 3 4 5 6 7 8 9
1. FVPT -

2. EMC 7567 -

3.FGD 21K 2924 -

4. FC .663%* 379%F 203%* -

5. PPS 562%* 286%* A443%% 241% -

6. PSR 566%* 317 A59%* 275% 320%* -

7. WMS AT74x% 204%* 497k 323%* 292K 361+ -

8. Verbal M A430%* 211%* A6THE 326%* 281 313%* .925%* -

9. Visual M 315%* .236* 287K 150 164 272Kk 624 281k -

*p<.05; #p<.01

Table 5 shows the correlation coefficients between the Working Memory Scale and its sub-factors
and the Frostig Visual Perception Test and its sub-dimensions. When the table is examined, it is
seen that there is a medium-level positive significant relationship between the Frostig Visual
Perception Test scores and the Working Memory Scale scores (r=.474, p<.01). Correlation
coefficients are calculated as .430 between the Frostig Visual Perception Test and verbal memory
and as .315 between the Frostig Visual Perception Test and visual memory, and these relationships
are significant (p<0.01). There is a significant low-level relationship between verbal memory, one
of the Working Memory sub-factors, and eye-motor coordination and perception of position in
space, two of the Frostig Visual Perception Test sub-dimensions, and there is a medium-level
significant relationship between verbal memory and the figure-ground discrimination, form
constancy, and perception of spatial relationships, other sub-dimensions of Frostig Visual
Perception Test. There is a significant low-level relationship between visual memory, another
Working Memory sub-factor, and eye-motor coordination, figure-ground discrimination, and

perception of spatial relationships, three of the Frostig Visual Perception Test sub-dimensions.
DISCUSSION and CONCLUSION

Many studies show that supporting working memory, which is a very important predictor of
academic learning, in the eatly years is extremely important in terms of children's academic,
cognitive and social skills (Altemeier et al., 2008; Berg, 2008; Blair and Razza, 2007; Blair et al.,

2008; Walcott et al., 2010). Likewise, the determination of visual perception skills, which play an
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important role in learning, especially in literacy learning, in the early years is among the issues
that are emphasized (Sunar, 2019). From this point of view, in this study, the relationship between
these two variables, which are extremely important in children's academic skills, is discussed

based on the literature.

In the study, in the examination of the difference between the genders of the children and the
working memory, the mean scores of the working memory scale of the girls were higher than the
mean scores of the working memory scale of the boys, and this difference between the two genders
was found to be significant. In the examination of the difference between the sub-components of
working memory and gender, it was seen that the verbal memory component was also significant
in favor of gitls. In their study investigating the relationship between episodic memory and visual
spatial working memory with age and gender, Pauls et al. (2013) found that the gender variable
made a difference in favor of women in terms of phonological memory performance. This result
supportts the findings of the current study. On the other hand, Gathercole et al. (2004) found that
the structure of verbal memory, visual memory and working memory did not make any difference

in terms of gender in children aged 7-14.

In the study, a significant difference was found in favor of girls between the genders of the children
and the total scores of visual perception. In the examination of this significant difference in favor
of gitls in terms of sub-factors, it is seen that this difference is in the sub-factors of eye motor
coordination, shape ground separation and shape stability. Altun Ekiz and Ozdere (2020) found a
significant difference in favor of girls in terms of total score in the sub-dimensions of eye motor
coordination, perception stability, and perception of space relations in their research to examine
the visual perception development levels of children aged eight and nine. However, they did not
tind a significant difference in favor of gitls in the sub-dimensions of shape ground separation and
space location perception. Bagkurt (2018) conducted a study on the examination of visual
perception skills of children aged 60-72 months living in different places in terms of various
variables. In this study, it was found that girls' standard scores of shape-ground separation were
significantly higher than boys. In the study conducted by Dag (2019), it was observed that boys
had a lower average than girls in terms of general visual perception score, but this did not make a
significant difference. In the analysis of the sub-factors, it was found that there was a significant
difference in favor of the girls in the eye motor coordination sub-test. These results support the
significant result in favor of girls in the current study in terms of the relationship between visual

perception skills and gender.

In the study, it was determined that there was no significant difference between the average scores

obtained from visual memory, verbal memory and total working memory according to the duration
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of children's attendance at preschool education. As children get older, they begin to notice correct
and effective learning methods, which enables them to use working memory more effectively
(Karakelle and Ertugrul, 2012). In their study, Passolunghia et al. (2015) evaluated the intelligence,
phonological skills, verbal short-term memory, visual-spatial short-term memory, working
memory, counting, and number skills of 100 children at the beginning and end of the academic
year. The findings suggest that there is a positive relationship between number skills, phonological
skills, verbal and non-verbal intelligence skills and working memory at the beginning and end of

the academic year.

However, these results in the literature do not coincide with the results of the current research. As
it is known, as a result of the pandemic process, which was effective all over the world between
2019-2021, education was continued intermittently in Turkey. As a natural result of this, the
children participating in the research had little opportunity to benefit from the preschool education
process continuously and effectively. Like many children in the world, children who participated
in the research carried out the education process with significant absence. While this absence is
sometimes caused by national health policies due to the pandemic, they are often caused by the
health concerns of the parents due to the process. Accordingly, it is seen that many children who
were enrolled in schools for 17 months or more at the time of the research have benefited from
this period for a maximum of 6-7 months. This shows that the average pre-school education period
of the children participating in the study is 6 months and slightly above. Therefore, it is thought
that there is no significant difference between the duration of children's attendance at preschool
education and their average scores obtained from visual memory, verbal memory and total working

memory.

In the study, it was observed that children with a longer time to attend preschool education had a
high score of the shape ground discrimination sub-dimension, which is one of the sub-dimensions
of Frostig visual perception skill. Uyanik (2015) found in his study titled "Examination of the visual
perception development levels of children in the 48-60 and 61-72 month groups attending
preschool education institution: Istanbul case" that the total scores of visual perception and all sub-
dimension scores of children in the 48-60 month group differed significantly according to the
school attendance year, and that the scores of those who attended kindergarten for two years were
significantly higher than those who continued for one year. In his study, Baskurt (2018) found that
the standard scores of figure-ground distinction of 60-72 month-old children differed significantly
according to the age of starting preschool education. According to the results found, it was seen

that the shape-ground distinction standard scores of the children who started preschool education
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at the age of 36 months and earlier were significantly higher than those of the children who started

preschool education at the age of 48 months.

According to the results of the research, a moderate and significant relationship was found between
the Working Memory Scale and the Frostig Visual Perception Test. Working memory theories of
recent years suggest that working memory and visual perception are closely linked and that these
two variables actually share certain brain mechanisms (Druzgal and D'Esposito, 2001; Linden,
2007; Todd and Marois, 2004; Vogel and Machizawa, 2004). In their study, Narjmani et al. (2020)
evaluated the effectiveness of visual perception training in the development of working memory
of children with attention deficit hyperactivity disorder (ADHD). In this experimental study, they
concluded that visual perception training is effective in improving the working memory of children
with ADHD, and therefore visual perception training can be used in addition to other training
methods to improve the working memory of children with ADHD. In their study, Zhang et al.
(2020) compared the visual working memory and visual perception development of children with
autism spectrum disorder (ASD) and typical development. In the study conducted by controlling
the experimental-control group and 1Q-age variable, it was observed that there was a significant
relationship between visual working memory and visual perception in children with ASD and the
general population. They also found that children with ASD performed lower in cognitive tasks
focusing on working memory and visual perception. In reading learning, it is emphasized that the
child should have sufficient visual perception skills to correctly distinguish the letters and words
written on the paper. Children with poor ability to perceive space and location also have difficulty
in remembering objects and written symbols correctly and have many difficulties in reading, writing
and calculating, which are defined as academic skills (Sagol, 1998). Ayvaz Sivri (2016) examined
the relationship between visual perception and reading skills of primary school freshmen in terms
of various variables and found a significant difference between these two variables. Accordingly,
children with high visual perception seem to have a high reading comprehension and reading speed.
Gathercole et al. (2004) found a positive significant relationship between these two variables in
their study in which they investigated the relationship between visual spatial working memory and
reading comprehension skills. Bourke et al. (2014), as a result of their research with five-year-old
children to determine the relationship between visual spatial working memory and writing skills,
found that children with good writing skills also had good visual spatial working memory
performances. Gade et al. (2017) examined the effect of an educational intervention developed on
visual spatial working memory in the preschool period. In their research, they emphasized that
working memory is important not only in acquiring academic abilities but also in determining

learning difficulties. In addition, they expressed the opinion that memory education is the most
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appropriate way to overcome the obstacles in academic achievement. Rezzagil (2018) found a
significant correlation between working memory and school readiness. In their study, Rojas
Barahona et al. (2015) showed that children with low scores on the Working Memory Scale made

more frequent mistakes in working memory tasks such as remembering and writing.

Another finding of the present study is that the relationship between visual perception skills and
verbal memory is more significant than the relationship between visual perception skills and visual
memory. Decker (2011) found a significant correlation between eatly literacy and visual short-term
memory. This result is significant in terms of visual perception skills required for early literacy. In
the study investigating the relationship between children's working memory and eatly literacy skills,
Saglam (2020) found that as the working memory capacity increased, early literacy skills also
increased. He stated that there is a high level of positive relationship between phonological
awareness skills and early literacy skills, especially in the verbal memory component of working
memory. In a similar study, Zaretsky (2020) found that despite low vocabulary and phonological
awareness skills, there was no difference between the verbal working memory capacities and early
literacy skills of children who experienced typical language problems and learned languages.
However, it was concluded that children with language problems had lower verbal memory
performance. Many studies emphasize the strong relationship between verbal memory and literacy
skills (Akoglu, 2011; Alloway et al.,, 2005; Blair and Razza, 2007; Decker, 2011; Dogan, 2011,
Rezzagil, 2018; Saglam, 2020; Savage et al., 2007; Swanson, 2007). Likewise, there are studies
emphasizing the importance of visual perception development in the development of literacy skills
(Akt et al., 2008; Aral, 2010; Ayvaz Sivri, 2016; Harmankaya Marasli, 2010; Kog, 2002; Mangir and
Cagatay, 1987). These results support the significant difference between visual perception and
verbal memory relationship in this study. Based on this, the finding of the current study can be
explained by the fact that the relationship between visual perception skill and verbal memory is
stronger than the relationship between visual perception skill and visual memory; and the
relationship between visual perception and verbal memory capacity is more effective in early

literacy skills.

In this study conducted in light of the literature, it has been found that the visual perception skills
of girls and boys with high working memory capacity are also high, and the working memory and
visual perception skills of girls are higher than boys, and as the duration of kindergarten attendance
increases, figure-ground discrimination, one of the visual perception skills, also increases. There is
a medium-level significant relationship between the working memory capacity and visual
perception skills, and this significant relationship is also valid for the two subcomponents of
working memory, namely verbal and visual memory. However, the relationship between verbal
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memory and visual perception skills is found to be slightly higher than the relationship between

visual memory and visual perception skills.

Evaluations made in the early childhood period will make significant contributions to the
development of suggestions for children to use their cognitive skills more effectively and prepare
effective intervention programs. It is thought that evaluations of working memory capacity and
visual perception skills in early childhood are essential in detecting perception and learning
problems and taking necessary precautions before these problems arise. Several researchers agree
that children with perception and learning disorders will develop serious learning difficulties and
related learning disorders due to not being noticed at a young age and not taking the necessary early
measures. This study, which is a vital determinant in the early identification of such difficulties in
literacy and mathematics skills mainly caused by perception and learning disorders and draws
attention to the positive relationship between working memory capacity and visual perception
skills, puts forward a meaningful result. With the information to be obtained regarding the visual
perception skills and working memory capacities of children, the development of appropriate
diagnosis, therapy and education programs from an early age within a multidisciplinary approach
will be encouraged. With the data obtained, educators will be able to prepare group or individual

education programs according to the development, needs and interests of children.

In this context, it is expected that this study will create a foresight to reveal the problems that may
occur in children in the eatly childhood years and make the necessary eatly interventions, contribute

to the literature, and guide further studies in this field.
In this respect, the following may be recommended:

v Knowledge level, attitudes, and behaviors of parents related to visual perception skills and
working memory capacity should be improved, and it should be ensured that they are
informed about it,

v" Preschool teachers should have sufficient knowledge and awareness about the concepts and
processes related to working memory capacity and visual perception skills.

v" Educational interventions to support working memory and visual perception skills should be
prepared, and their efficiency should be investigated.

v" It can be suggested to emphasize the importance of working memory, which is very limited,

especially in the literature in Turkey, by investigating its relationship with several other skills.

Erken Cocukluk Calismalari Dergisi , Journal of Early Childhood Studies
Cilt 8- Say1 2 Giiz ) Volume 8 Issue 2 Autumn



223 | TOKUC ve ARAL Anaoknluna devam eden cocuklarm caligma belledi kapasitesi. ...

REFERANCES

Akoglu, G., & Acarlar, F. (2014). Relationship between syntax comprehension and verbal working
memory of children with developmental language disorders. Turkish Journal of Psychology,
29(73), 104-107

Alloway, T. P., Gathercole, S. E., Adams, A., Willis, C., Eaglen, R., & Lamont, E. (2005). Working

memory and phonological awareness as predictors of progress towards eatly learning

goals at school entry. British Journal of Developmental Peychology, 23, 417-426.

Alloway, T. P., & Archibald, LM.D. (2008). Working memory and learning in children with
developmental coordination disorder and specific language impairment. Journal Of

Learning Disabilities, 3, 251- 262

Alloway, T. P., Gathercole, S. E., Kitkwood, H., & Elliott, J. (2009). The cognitive and behavioral
characteristics of children with low working memory. Child Development, 80(2), 606—621.

Altemeier, L. E., Abbott, R.D., & Berninger, V.W. (2008). Executive functions for reading and
writing in typical literacy development and dyslexia. Journal of Clinical and Experimental
Neuropsychology, 30, 588-6006.

Altun Ekiz, M., & Ozdere, M. (2020, September). Examination of visual perception development levels in
8-9 years old children. The thirteenth international congress of educational research (pp.55-

65), Mustafa Kemal Universitesi, Hatay.

Aral, N. (2010). Visual Perception in Preschool Education. In A. Orak¢t & N. R. Gursoy (Eds.)
Preschool Education from the Past to the Future (pp. 202-214). Ministry of National Education

General Directorate of Preschool Education, State Books Revolving Fund Management.

Aral, N., & Bitiin Ayhan, A. (2016). The adaptation of frostig visual perception test to turkish.
International Journal of SocialScience, 50 2), 1-22. doi.org/10.9761/JASSS358734

Aral, N. (2021). Visual perception in the learning process. International Journal of Early Childhood
Education Studies, 6(2),43-52. doi: 10.37754/ 737103.2021.624

Awh, E., & Pashler, H. (2000). Evidence for split attentional foci. Journal of Experimental Psychology:
26(2), 834-8406. doi.org/10.1037/0096-1523.26.2.834

Ayvaz Sivri, D. (2016). The analysis of reading skills and visual perception abilities of first grade students

(Unpublished master’s thesis). Biilent Ecevit University, Social Sciences Institute.

Baddeley, A. (1986) Working Memory. Oxford: Oxford University Press.

Erken Cocukluk Calismalari Dergisi , Journal of Early Childhood Studies
Cilt 8- Say1 2 Giiz ) Volume 8 Issue 2 Autumn


https://psycnet.apa.org/doi/10.1037/0096-1523.26.2.834

224 | TOKUC ve ARAL Anaoknluna devam eden cocuklarm caligma belledi kapasitesi. ...

Baddeley, A. D., & Hitch, G. J. (1974). Working memory. In G. A. Bower (Ed.), Recent Advances in
Learning and Motivation (pp. 47-89). Academic Press. dx.doi.org/10.1016/s0079-
7421(08)60452-1

Baddaley, A., & Hitch, G. J. (1994). Developments in the concept of working memory.
Neuropsychology, 4, 485-493.

Baddeley, A. D. (2003). Working memory: Looking back and looking forward. Nature Reviews:
Neuroscience, 4, 829—839. doi:10.1038/nrn1201

Baddeley, A. D. (2006). Working memory: An overview. In S. J. Pickering (Ed.), Working Menmory
and Education (pp. 1-31). Academic Press.

Baskurt, A. (2018). The investigation of visual perception skills of 60-72 months old children living in different
locations in terms of various variables (Unpublished master’s thesis). Okan University, Health

Sciences Institute.

Berg, D. H. (2008). Working memory and arithmetic calculation in children: The contributory roles
of processing speed, short-term memory, and reading. Journal of Experimental Child
Psychology, 99, 288-308. doi: 10.1016/j.jecp.2007.12.002.

Blair, C., & Razza, R. P. (2007). Relating effortful control, executive function, and false belief
understanding to emerging math and literacy abilities in kindergarten. Child Development,
78, 647-663.

Blair, C., Knipe, H., & Gamson, D. (2008). Is there a role for executive functions in the
development of mathematics ability? Mind, Brain, and Education, 2(2), 80-89.

Bourke, L., Davies, S. J., Sumner, E., & Green, C. (2014). Individual differences in the development
of early writing skills: testing the unique contribution of visuospatial working memory.

Read Writ, 27, 315-335. doi: 10.1007/s11145-013-9446-3.

Case Smith, J. (2002). Effectiveness of school based occupational theraphy intervention on

handwriting. The American Journal of Occupational Theraphy, 56, 17-35.

Chiapper, P., Hasher, L., & Siegel, L. (2000). Working memory, inhibitory control and reading
disability. Mensory and Cognition, 28(1), 8-17.

Creswell, J. W. (2012). Educational research: Planning, conducting and evaluating quantitative and

qualitative research. Pearson Education. http://www.prenhall.com/creswell

Dag, S. (2019). Validity and reliability of the developmental test of visual perception - third edition.
The Journal of Social Sciences. 6(40), 97-116. doi: 10.16990/SOBIDER.5206

Erken Cocukluk Calismalari Dergisi , Journal of Early Childhood Studies
Cilt 8- Say1 2 Giiz ) Volume 8 Issue 2 Autumn



225 | TOKUC ve ARAL Anaoknluna devam eden cocuklarm caligma belledi kapasitesi. ...

Decker, J. E. (2011). Linking developmental working memory and early academic skills (Doctoral
dissertation). Dequesne University. Retrieved from

https://dsc.duq.edu/etd /469

Dehn, M. J. (2007). Cognitive processing deficits. In R. J. Morris & N. Mather (Eds.), Evidence-based
interventions for students with learning and behavioral challenges (pp. 258— 287). Lawrence
Erlbaum.

Dogan, M. (2011). Working Memory, Academic Learning, and Learning Disabilities in Children.
Turkish Psychology Articles, 14(27), 48-65.

Druzgal, T.J, & D’Esposito, M. (2001). Activity in fusiform face area modulate as a function of
working memeory load. Cognitive Brain Resarch. 10(3), 355-364. doi: 10.1016/s0926-
6410(00)00056-2.

Engle, R. W. (2002). Working memory capacity as executive attention. Current Directions in
Psychological Science, 11(1), 19-23.

Ergiil, C., Yilmaz, C.O., & Demir, E. (2017). Validity and reliability of the working memory scale
for children aged 5-10 years, Journal of Theory and Practice in Education. 14(2), 187-214.
doi:10.17244 /eku.427280

Ergiil, C., Okciin Akgamus, M. C., Akoglu, G., Demir, E., Kili¢ Tili, B., & Bahap Kudret, Z.
(2021). Longitudinal investigation of endogenous and exogenous predictors of early
literacy in Turkish-speaking kindergartners, Early Child Development and Care, 191(10),
1651-1667.

Gade, M., Zoelch, C., & Seitz-Stein, K. (2017). Training of visual-spatial working memory in
preschool children. Advances in Cognitive Psychology,13(2), 177-187.

Gathercole, S. E., Pickering, S. J., Knight, C., & Stegmann, Z. (2004). Working memory skills and
educational attainment: Evidence from National Curriculum assessments at 7 and 14 years

of age. Applied Cognitive Psychology, 18, 1-16.

Gilliam, R. B., & VanKleeck, A. (1996). Phonological awareness training and short-term working

memory: Clinical implications. Topics in Language Disorders, 17, 72—81.

Harmankaya Marasl, T. (2010). Students of primary school visual perception level and typing error research

(Unpublished master’s thesis). Zonguldak Karaelmas University, Social Sciences Institute.

Erken Cocukluk Calismalari Dergisi , Journal of Early Childhood Studies
Cilt 8- Say1 2 Giiz ) Volume 8 Issue 2 Autumn



226 | TOKUC ve ARAL Anaoknluna devam eden cocuklarm caligma belledi kapasitesi. ...

Jarvis, H. L., & Gathercole, S. E. (2003). Verbal and non-verbal working memory and achievements
on National Curriculum tests at 11 and 14 years of age. Educational and Child Psychology,
20(3), 123-140.

Karadag, E. (2010). Research Models Used in Doctoral Dissertations in the Area of Education
Sciences in Turkey: Quality of Research and Analytical Errors. Educational Administration:
Theory and Practice ,16(1), 49-71.

Karakelle, S. & Ertugrul, Z. (2012). Zihin kurami ile ¢alisma bellegi, dil becerisi ve yonetici islevler
arasindaki baglantilar kii¢tik (36-48 ay) ve biytik (53-72 ay) ¢ocuklarda farklilik gésterebilir
mi? Tiirk Psikoloji Dergisi, 27 (70), 1-21.

Kog, E. (2002). Preparation of a sample model pertaining to the development of visnal-perceptual skills and
investigation of its effects on the development of visual perception in preschool children (Unpublished

master’s thesis). Gazi University, Institute of Education Sciences.

Kyttala, M., Kanerua K., Munter 1., & Bjorn, P. M. (2019). Working memory resources in children:
stability and relation to subsequent academic skills. An International Journal of Experimental

Educational Psychology, 39(6),709-728.

Linden, D. E. J. (2007). The Working Memory Networks of the Human Brain. Nexroscientist. 13(3):
257-267. doi: 10.1177/1073858406298480.

Marr, D. Windsor, M. M., & Cemark, S. (2001). Handwriting readiness: Locatives and visuomotor
skills in the kindergarten year. Early Childhood Research and Practise, 3(1), 1-16

Narjmani, M., Taghizadeh, S., Sadeghi, G., & Basharpoor, S. (2020). The effectiveness of visual
perception training in improving the working memory of students with attention-deficit

hyperactivity disorder. Journal of Research in Psychopathology. 1(2), 4-10.

Olivers C. N. L., & Stigchel, S. V. (2020) Future steps in visual working memory research, 17sual
Cognition, 28(5-8), 325-329. doi.org/10.1080/13506285.2020.1833478

Passolunghia, M. C., Lanfranchib, S., Altoeb, G., & Sollazzoa, N. (2015). Early numerical abilities
and cognitive skills in kindergarten children. Journal of Experimental Child Psychology,
135, 25— 42.

Pauls, F., Petermann, F., & Lepach, A.C. (2013). Gender differences in episodic memory and visual
working memory including the effects of age. Memory, 21(7), 857-874.

Rao, S. C,, Rainer, G., & Miller, E. K. (1997). Integration of what and where in the primate
prefrontal corteks. Science, 276, 821-824.

Erken Cocukluk Calismalari Dergisi , Journal of Early Childhood Studies
Cilt 8- Say1 2 Giiz ) Volume 8 Issue 2 Autumn


https://doi.org/10.1080/13506285.2020.1833478

227 | TOKUC ve ARAL Anaoknluna devam eden cocuklarm caligma belledi kapasitesi. ...

Ratzon, N. Z., Efraim, D., & Bart, O. (2007). A short-term graphomotor program for improving
writing readiness skills of first-grade students. The Awmerican Journal of Occupational Theraphy,
61, 399-405. doi: 10.5014/ajot.61.4.399.

Rezzagil, M. (2018). Analysis of relationship between working memory and school readiness in early childhood.
(Unpublished Doctoral Dissertation). Hacettepe University, Institute of Education

Sciences.

Rojas Barahona, C. A., Forster, C. E., Moreno-Rios, S., & McClelland, M. M. (2015). Improvement
of working memory in preschoolers and its impact on early literacy skills: A study in
deprived communities of rural and urban areas. Early Education and Development, 26, 871—

892. doi.org/10.1080/10409289.2015.1036346

Saglam, C. (2020). Examination of Working Memory and Early Literacy Skills in Preschool Period

(Unpublished master’s thesis). Karabiik University, The Institute of Graduate Studies.

Sagol, U. (1998). The effects of frostig visual perception training programme to visual perception development of the

children with down syndrome (Master thesis). Marmara University, Institute of health sciences.

Savage, R., Lavers, N., & Pillary, V. (2007). Working memory and reading dificulties: What we
know and what we don’t know about the relationship. Educational Psychology Review, 19,
185-221. doi:10.1007/s10648-006-9024-1

Sokmen, S. (1994). 5 Age perception development (frostig visual perception test safety study),

(Unpublished master’s thesis). Marmara University, Institute of Social Sciences.

Sunar, C. (2019). Evaluation of the effect of trampoline and movement education programs on the
development of attention and visual perception in preschool children. (Unpublished

master’s thesis). Marmara University, Institute of Education Sciences.

Swanson, H. L., & Jerman, O. (2007). The influence of working memory on reading growth in
subgroups of children with reading disabilities. Journal of Experimental Child Psychology, 96,
249-283.

Todd, J., & Marois, R. (2004). Capacity limit of visual short-term memory in human posterior

parietal cortex. Journal of Nature, 428, 751-754. doi:10.1038/nature02466.

Tokug, H., & Aral, N. (2021). Working Memory and Academic Learning. In Z. B. Kostova, K. K.
Duisenbaevna, E. Atasoy & B. Batir (Eds.), Developments In Educational Sciences (pp.1-19).
St. Kliment Ohridski University Press.

Erken Cocukluk Calismalari Dergisi , Journal of Early Childhood Studies

Cilt 8- Say1 2 Giiz ) Volume 8 - Issue 2 * Autumn


https://doi.org/10.1080/10409289.2015.1036346

228 | TOKUC ve ARAL Anaoknluna devam eden cocuklarm caligma belledi kapasitesi. ...

Uyanik, F. (2015). The visual perception development study of 48-60 and 61-72 month-old children
following preschool education program (Istanbul sample). (Unpublished master’s thesis).

Dumlupinar University, Institute of Education Sciences.

Van Der Sluis, S., Van Der Leij, A., & De Jong, P. F. (2005). Working memory in Dutch children
with reading-and arithmetic-related LD. Journal of Learning Disabilities. 38, 207— 22. doi:
10.1177/00222194050380030301.

Vogel, E., & Machizawa, M. G. (2004). Neural activity predicts individual differences in visiual
working memoty capacity. Journal of Nature, 428, 748-751. doi: 10.1038/nature02447.

Walcott, C. M., Scheemaker, A., & Bielski, K. (2010). A longitudinal investigation of inattention
and preliteracy development. Journal of attention  disorders, 14(1), 79-85. doi:
10.1177/1087054709333330.

West, R. L., Morris, C.W., & Nichol G.T. (1985). Spatial cognition on nonspatial tasks: Finding
spatial knowledge when you're not looking for it. In R. Cohen (Ed.), The Development of
Spatial Cognition (pp. 13-24 ). Lawrence Erlbaum Associates Publishers.

Zaretsky E. (2020). Verbal working memory and early literacy acquisition: do ELLs allocate
resources similar to their typical monolingual peers or monolingual children with SLI?,

International Jonrnal of Bilingnal Education and Bilingnalism, 23(9), 1051-1070.

Zhang, M., Jiao, J., Hu, X., Yang, P., Huang, Y., Situ, M., et al. (2020). Exploring the spatial working
memory and visual perception in children with autism spectrum disorder and general

population with high autism-like traits. Plos One, 15(7), 1-16.

Erken Cocukluk Calismalari Dergisi , Journal of Early Childhood Studies
Cilt 8- Say1 2 Giiz ) Volume 8 Issue 2 Autumn



	METHOD
	Research Model
	Analysis of the Data


