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ABSTRACT

Working memory is a fundamental cognitive system that enables children to
temporarily store, manipulate, and apply information to accomplish tasks. The
preschool period constitutes a pivotal developmental window during which these
skills mature rapidly, laying the groundwork for higher-order cognition. This review
synthesizes examining its
developmental course, constituent components, and associations with language

contemporary research on working memory,
acquisition, early numeracy, and emergent literacy in early childhood. Furthermore,
it provides evidence-based recommendations on classroom design, pedagogical
strategies, and teacher practices that support the development of working memory
in preschool environments. Recognizing that working memory is a strong predictor
of later academic success, the paper emphasizes the critical importance of nurturing
these abilities early in life. By doing so, it aims to inform teacher professional
development and foster the creation of classroom practices that optimize cognitive
growth.
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Introduction

The preschool period represents a critical developmental stage during which children interact with
their environment and acquire new skills through observation and reasoning (Sahin, 2012;
Rintaningrum, 2019). In this phase, working memory serves as a core cognitive mechanism, enabling
rapid access to information and its efficient deployment, thereby supporting learning processes
(Ulug & Ogretir Ozgelik, 2024). Working memory temporarily stores and actively manipulates
information, underpinning complex cognitive operations such as reasoning, comprehension, and
learning (Alloway & Copello, 2013; Baddeley, 2010; Ericsson & Delaney, 1999; Jasielska et al., 2015).
According to Alloway and Copello (2013), children rely on working memory to make sense of
information and follow step-by-step directions in everyday situations—such as navigating a route
or carrying out classroom instructions. Children with weaker working memory capacity may
struggle to retain this information and to complete tasks accurately, underscoring the importance of
fostering robust working memory skills during the preschool years. Evidence indicates that
children’s working memory abilities are shaped by both environmental and developmental factors
(Burrage et al., 2008; Holmgren et al., 2006). For instance, parental education and socioeconomic
conditions can play a decisive role in their development (Wijeakumar et al., 2019). Likewise, rich
environmental stimulation and interaction (Buschmann et al., 2015), appropriately guided
technology use (Huber et al., 2018), and early access to preschool education (Abac1 Karadeniz, 2025)
are important contributors to working memory growth. Additionally, children's working memory
skills are associated with early literacy (Engle, 1996), mathematics (Alloway & Passolunghi, 2011),
and language development (Newbury et al., 2016) from an early age.

Accordingly, this paper examines how working memory skills develop during the preschool period,
as well as the environmental and individual factors that influence this growth. It also discusses
domains associated with working memory, its educational significance, classroom considerations,
and the aspects to which teachers should attend in this process. Finally, the article provides
recommendations for teachers, parents, and researchers to support children’s working memory
development.

Working Memory and Its Developmental Trajectory

Working memory is defined as a cognitive system that enables individuals to retain and manipulate
information temporarily while engaging in complex processes such as reasoning, comprehension,
and learning (Baddeley, 2010). According to another definition, it is a dynamic cognitive system that
enables the temporary storage and processing of information (Ayhan, 2021; Jasielska et al., 2015).
This system plays a critical role, especially in the execution of complex cognitive tasks, and ensures
that information remains immediately accessible and processable (Cowan, 2010). Working memory
has the task of helping us gain control over our own thoughts by enabling us to break free from
reflexive input-output reactions (Miller et al.,, 2018). Beginning in infancy, children’s working
memory capacity increases with age (Horton et al., 2020). Early childhood is regarded as a critical
developmental phase in which children actively interact with their environment and acquire new
skills through observation and reasoning (Ulug & Ogretir Ozcelik, 2024). During this critical period
of a child's development, rapid progress is observed across developmental domains. Children
acquire skills in the cognitive, socio emotional, and psychomotor domains that they will utilize
throughout their lives (Unicef, 2023). Neural networks encompassing the prefrontal cortex are
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responsible for the development of working memory and undergo rapid maturation, particularly
during the preschool period, thereby laying the foundation for cognitive and executive functions.
This development is not confined to early childhood; rather, its structural and functional maturation
continues throughout adulthood (Zelazo & Carlson, 2012). Research indicates that, during working-
memory tasks, young children activate more brain regions than older children (Buss et al., 2014;
Ullman et al., 2014). This finding suggests that, because young children’s brains do not yet operate
efficiently enough, greater cognitive effort is required. The 3-14 year age range is a period during
which working memory develops rapidly; the developmental process begins intensively at
approximately 3 years of age and reaches the adult level by about 14 years (Nikolaeva et al., 2021).
In the study by Gathercole et al. (2004), the structure and development of working memory were
examined in children aged 4-15 years. A linear increase in performance across all components was
observed with age. It was concluded that each component of working memory expands
substantially from early childhood through adolescence.

Working memory capacity exhibits individual differences, and a task that is adequate for some
individuals may exceed the capacity of others. Although capacity generally increases with age and
attains adult-like levels during adolescence, substantial variability exists within a single cohort: in a
class of 7- to 8-year-olds, some children may perform at a 4-year-old level, whereas others may
approach adult capacity. Children with low working memory capacity tend to improve over time;
however, they rarely close the gap with their peers and often fall further behind as they age
(Gathercole & Alloway, 2005). In general, by the age of 14, the scores obtained by most children on
these measures approximate the level of an average adult. Six year old children are observed to reach
roughly one half of the adult level on measures related to the central executive and the visuospatial
sketchpad, and approximately three quarters of the adult level on measures related to the
phonological loop. (Gathercole et al., 2004). Consequently, learning activities should be planned
with consideration of the limited working memory capacities of children in younger age groups. It
is also important to acknowledge that some children within a classroom may possess substantially
lower working memory capacity than their peers. Individual differences in working memory skills
are considerable (Gathercole et al., 2006).

Working Memory Components

Working memory is composed of multiple subsystems (Alloway & Alloway, 2010; Pezzulo, 2007).
The model consists of three main components: the phonological loop, the visuospatial sketchpad,
and the central executive (Baddeley & Hitch, 1994). The central executive functions as a control
mechanism that governs these two subsystems and regulates the flow of information (Demir, 2021).
Baddeley (2012) expanded the working memory model by adding the episodic buffer component,
thereby establishing a more comprehensive multi-component model.

The phonological loop supports the maintenance of verbal information by processing linguistic
input and refreshing it through rehearsal (Demir, 2021). It consists of two fundamental components:
the phonological store and the articulatory control process. The phonological store is associated with
speech perception. It retains auditory information in short-term memory, whereas the articulatory
control process is related to speech production and refreshes the information in memory through
rehearsal (Baddeley, 2003). A preschooler loudly repeating the lyrics of a newly learned song until
they are remembered exemplifies the phonological loop in action.

The visuospatial sketchpad, a subsystem that enables the processing of visual and spatial
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information, plays an effective role in the recall and processing of such information stored in
long-term memory (Demir, 2021; Repovs & Baddeley, 2006). It enables individuals to construct
mental maps, navigate them cognitively, form visual images, and rotate those images. The structure
comprises two distinct subsystems, one dedicated to visual information and the other to spatial
information (Pezzulo, 2007). For instance, a teacher might ask children to memorize the locations of
classroom objects, close their eyes, and answer questions about those positions, thereby engaging
their visuospatial working memory.

The central executive is an attentional mechanism with limited capacity. By directing how the
phonological loop and the visuospatial sketchpad are utilized, it regulates the flow of information
(Baddeley, 2012). It undertakes the task of directing and shifting attention from one point to another
among different cognitive processes (Baddeley, 1996). By shifting the individual’s attention from one
task to another, it supports adaptation to a new situation. For example, when the phone rings while
one is reading a book, it temporarily suspends the ongoing information and focuses attention on the
phone conversation.

The episodic buffer is a temporary storage system with limited capacity that serves as an interface
between working memory and long-term memory. This system, endowed with the capacity to
process both visual and verbal information, integrates diverse data types, thereby enabling
conscious recall and, when necessary, the mental manipulation of these representations. Guided by
the central executive, the episodic buffer operates in interaction with subsystems such as the
phonological loop and the visuospatial sketchpad and possesses a multidimensional coding
structure. This architecture permits the simultaneous processing of heterogeneous information
sources. Moreover, information retrieved from the episodic buffer is accessed through conscious
awareness. In the language-learning process, it plays a critical role by supporting the integration of
words, meanings, and contextual cues (Baddeley, 2000).

Importance of Working Memory Skills

Working memory enables the rapid and efficient processing of a limited amount of information and
maintains its accessibility. This process supports planning, comprehension, reasoning, and problem-
solving skills (Cowan, 2014). By shaping conscious thought and guiding interactions with the
environment, it functions as a pivotal cognitive mechanism. It underpins numerous cognitive
functions in everyday life and, by retaining information in a temporarily accessible form, directly
influences our problem-solving and reasoning abilities. There is a broad consensus that the
operations attributed to working memory play a vital role in human cognition, because healthy
mental and social functioning requires individuals to process information while simultaneously
holding it in mind. Individual differences in working memory capacity are therefore a decisive
predictor of performance on complex cognitive tasks (Ricker et al., 2010). Early childhood constitutes
a critical developmental phase during which the individual acquires new skills through observation,
reasoning, and interaction while with the environment. During this period, working memory
provides rapid access to information and facilitates its effective use. As children grow older, their
working memory capacity increases, and with it their proficiency in executing cognitive tasks.
Language development is a process directly related to the processing and retention of verbal
information, and working memory is a fundamental cognitive component that supports the effective
execution of this process (Ulug & Ogretir Ozgelik, 2024). Research consistently links working
memory to core academic domains such as language, reading, writing, and mathematics
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(Buschmann et al., 2015; Castillo Segura et al., 2025; Cakir & Ergiil, 2022; Ji & Guo, 2023; Shen, 2025;
Swanson & Jerman, 2006). Moreover, it has been identified as a significant predictor of specific
language impairment, reading disorder, written-expression difficulties, and mathematics learning
disability, underscoring its critical role in academic achievement and learning processes (Dogan,
2011). In the classroom, working memory is indispensable to learning. Pupils must, for example,
recall the sentence they intend to write while spelling each word correctly, or follow the teacher’s
instructions step by step. Without adequate working memory capacity, completing complex tasks
and sustaining learning becomes challenging (Alloway & Gathercole, 2006). Individuals with
limited working memory capacity may experience information loss or a deceleration of information
processing when completing complex tasks. Consequently, the ability to organize information,
employ strategies, and manage cognitive load are essential in the learning process.

Children with weak working memory often progress slowly in reading, writing, and mathematics
and may be reluctant to participate in group activities. They struggle to follow verbal instructions,
complete tasks that require mental manipulation, and hold and process information simultaneously.
Their attention spans are generally brief, and their heightened sensitivity to external stimuli renders
them easily distractible. Moreover, they may struggle to complete the tasks they initiate, a
circumstance that can lead to disruptions in their learning processes (Gathercole & Alloway, 2008).
These cognitive limitations exhibited by children—also referred to as learning bottlenecks —have
been noted to hinder their ability to realize their potential fully. Such children are frequently labeled
as lazy, poor listeners, lacking motivation, and prone to giving up quickly. Working memory plays
a pivotal role, particularly in performing mental calculations in mathematics, following verbal
instructions, and developing reading skills. A robust working memory constitutes a critical factor
for all children to experience an effective learning process (Gathercole, 2007). Children with limited
capacity typically struggle to retain lengthy instructions, encounter difficulties with letter-sound
mapping and phoneme blending during reading, and fail to follow complex task sequences
accurately, resulting in breakdowns in cognitive processing. Early identification of working memory
capacity constraints thus provides valuable insight into a child’s learning profile and can inform the
design of educational programmes tailored to individual needs (Alloway, 2008).

Factors Influencing Working Memory

Parental education and socioeconomic status have a significant impact on the development of
children’s working memory. Numerous studies address these factors (Maden et al., 2022; Sarag et
al., 2021). Abaci Karadeniz (2025), in a study conducted with 379 preschool children, concluded that
the children’s working memory scores differed significantly according to their mothers' educational
level. Edgar et al. (2023) showed that infants” intersensory processing skills partially mediate the
impact of socioeconomic status on working memory in childhood. In a sample of 101 children, those
from high socioeconomic status (SES) families displayed superior intersensory processing at 12
months, which in turn predicted stronger working memory at 36 months. Lower working memory
performance among children from low socioeconomic status (SES) backgrounds may therefore
originate from weaker early intersensory processing skills. In a study involving 100 mothers
conducted by Uykan and Akkaynak (2019), it was concluded that the working memory skills of
children whose mothers possessed a higher educational level were also more advanced. Wijeakumar
et al. (2019) found positive associations between maternal education, family income, and working
memory performance. Children of low-income, low-education mothers showed weaker activation
in left-frontal working memory regions and poorer inhibition of distractions. Moreover, when a
child’s early life experiences are characterized by intense stress and the primary caregiver remains
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insensitive or unresponsive to that stress—for instance, within a household environment in which
neglect is pervasive—the child’s brain development is adversely affected (Lynam & Henry, 2001;
Schore, 1996). Dysfunction in the brain’s prefrontal cortex weakens the ability to temporarily hold,
process, and organize information by causing deficits in working memory. This condition may lead
to impairments in learning, attention, and executive functions (Hanson et al., 2012). Cowell et al.
(2015) found that children with maltreatment histories perform worse than non-maltreated peers on
working memory and inhibitory-control tasks; deficits are especially pronounced among those
abused in infancy. Specifically, children exposed to maltreatment during infancy have been
observed to possess markedly weaker abilities in these domains compared with children who
experienced maltreatment in later developmental stages or those who were never maltreated. The
study conducted by Wu and Schutte (2021) highlights the importance of parenting practices. The
study examined the mediating role of attention in the relationship between parenting and working
memory. The findings indicated that sensitive, supportive, and cognitively stimulating parenting at
6 months predicted better attention-shifting abilities at 24 months, which in turn predicted stronger
working memory at 36 months. Moreover, similar parenting behaviors at 15 months were found to
be directly associated with better working memory at 36 months. Buschmann etal. (2015)
investigated the effects of a parent-based Language Intervention Program and assessed the
performance of late-talking two-year-old children at 4 years 3 months. Children in the intervention
group demonstrated higher proficiency than the control group in language comprehension,
phonological memory, and episodic buffer domains.

The impact of a rich environment and the use of technology offered to children on their development
is known. According to Huber et al. (2018), screen content affects executive-function performance. It
is emphasized that the quality of the content chosen for the child and the level of interaction are
more important for children’s cognitive development. According to their research, children who
played an educational game, compared to those who watched cartoons, were more successful in
delaying rewards and showed better working-memory development. Moreover, when studies that
address working-memory skills are examined, differences arising from children’s individual
characteristics have also been observed. Research on working memory shows gender-based
differences (Hortonetal., 2020; Saglam & Ozyﬁrek, 2022; Saragetal., 2021). According to the
literature on birth order, children’s working memory scores are affected by this variable. Research
indicates that birth order has an impact on working memory. It has been found that first-born
children exhibit higher memory performance compared with later-born children
(Abaci Karadeniz, 2025; Holmgren et al., 2006; Holmgren et al., 2007; Tuncer, 2021). In addition,
participation in preschool education, supported by stimulating materials, peer interaction, teacher
guidance, and various activities, provides children with significant advantages (Yilmaz, 2022). In
this context, as the duration of preschool education increases, development is also observed in
children’s working-memory skills (Abaci Karadeniz, 2025; Burrageetal., 2008; Uykan &
Akkaynak, 2019).

Nevertheless, according to Blake (1989), siblings create a dynamic that requires them to share their
parents’ time, energy, and financial resources. Having a small number of siblings may provide an
advantage in terms of children’s ability to benefit more from these resources. This situation may lead
to the division of resources within the family (time, attention, educational materials) among more
children. In this context, having a large number of siblings can increase opportunities for social
interaction while reducing individual academic support and cognitive stimulation (Downey, 2001).
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The Relationship of Working Memory with Early Literacy Skills

Early literacy encompasses the foundational knowledge and competencies that children acquire
before they learn to read and write, including alphabet knowledge, phonological awareness,
symbolic thinking, communicative ability, print awareness, vocabulary, listening comprehension,
and emergent writing skills (Karaman, 2013). These skills are critically important for children to be
able to become competent readers and writers in the future (Rohde, 2015). In classroom activities,
working memory is closely linked to children’s ability to listen, follow instructions, parse spoken
words, and mentally construct sentences (Engle, 1996). Working memory benefits from skills such
as decoding reading codes and matching those codes with their meanings during reading (Albano
etal., 2016). These cognitive skills, as stated by Demirtas (2017), are related to early literacy concepts.
Strengthening working memory may positively support children’s emergent literacy processes. In
this context, it can be asserted that deficiencies in working memory may lead to reading problems.
The phonological loop, as a component of working memory (verbal working memory), enables
children to retain speech-based information in memory, to convert the auditory information they
perceive into a verbal code for storage, and to maintain stimuli such as letters and numbers in
memory during this process (Oksak, 2019). Moreover, it is emphasized that verbal working memory
plays a crucial role in acquiring new vocabulary (Rezzagil, 2018). Vocabulary knowledge
encompasses all the words that an individual can make sense of during listening and speaking. The
ability to understand what is heard and spoken is a fundamental feature for vocabulary acquisition
(Cetin, 2019). When the verbal working memory (phonological loop) involved in the process of
vocabulary acquisition is weak, children may experience difficulties in acquiring these new words
(Akoglu & Acarlar, 2014). Limitations in working memory thus hamper the retention of information,
comprehension of spoken language, and development of vocabulary (Ergiil et al., 2019). Working
memory encompasses cognitive processes such as retaining sounds during reading and matching
these sounds with letters (Alloway & Copello, 2013). Alloway and Alloway (2010) showed in their
study that the working memory skills of five-year-old children predicted their literacy and
arithmetic skills six years later to a greater extent than their intelligence quotient score. Similarly,
Rojas Barahona et al. (2015) reported that a computer-based working memory training programme
administered to 268 socio-economically disadvantaged preschoolers in Chile produced significant
gains in both working memory and early literacy skills; children in the intervention group showed
especially marked improvement at the three-month follow-up. In the Turkish context,
Ergiil et al. (2017) examined the relationships among early literacy skills, verbal working memory,
and the home literacy environment in a sample of 540 five-year-old children whose native language
is Turkish and who were attending kindergarten. Correlation analyses revealed significant
associations among these variables. The findings indicate that early literacy skills of kindergarten
students are significantly related to their home literacy environment and verbal working memory.
Children’s levels of verbal working memory predicted all aspects of early literacy skills. In another
study conducted in Turkiye by Saglam and Ozyiirek (2022), the relationship between preschool
children’s working memory and emergent literacy skills was examined. According to research
findings involving 100 children aged 5-6 years, boys demonstrated higher visuospatial memory
skills. Moreover, a significant and positive correlation was identified between working memory and
emergent literacy skills. In summary, working memory supports listening, comprehension, tracking
speech, segmenting heard words, and mentally generating sentences. Through these cognitive
processes, it advances early literacy skills, such as letter-sound mapping, vocabulary acquisition,
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and writing (Abaci Karadeniz, 2021).
Working Memory and Mathematics Skills

Mathematical problem-solving constitutes a central cognitive activity across childhood. From the
earliest years, acquiring number concepts and performing basic calculations become integral to daily
life (Guhl, 2019). One of the fundamental factors thought to be effective in the development of
mathematical abilities is working memory capacity (Friso-van Den Bos et al. 2014). When
performing mental multiplication with two-digit numbers without paper and pencil, it is necessary
to keep interim results in mind. When note-taking is not possible, it is important to retain the steps
of the operation in memory (Gokge et al. 2021). Number skills constitute fundamental cognitive
abilities that form the foundation of early mathematical competencies, enabling children to
understand mathematics (Yilmaz, 2015). During this period, children can count numbers
sequentially and develop their counting skills by progressing through stages of quantity
comprehension, auditory counting, simultaneous counting, and result-oriented counting. In the
initial stages, they grasp that number words refer to different quantities; in later phases, they learn
to count accurately by pointing to objects, and in the final stage, they can count forward beginning
from a given number. This process contributes to the development of one-to-one correspondence,
classification, and comparison skills (Aunio & Niemivirta, 2010). High working memory capacity
confers advantages on cognitive tasks, whereas limited capacity hampers information storage and
processing (Banich 2009). Empirical evidence positions working memory as a robust predictor of
mathematics performance (Alloway & Passolunghi, 2011). In a recent study, Cakir and Ergiil (2022)
found that children with superior early-math achievement typically displayed moderate-to-high
working memory capacity, while lower achievers clustered at the lower end; none of the low-
achievement cohort exhibited high working memory proficiency. Swanson and Jerman (2006) found
that children with mathematical difficulties exhibited lower performance than their average-
achieving peers, particularly on assessments of verbal working memory and visuospatial working
memory.

Collectively, these findings highlight working memory capacity as a decisive factor in numerical
operations and mathematical problem-solving. Robust capacity promotes efficient information
processing; constrained capacity breeds difficulty. Interventions that strengthen working memory,
therefore, hold considerable promise for elevating children’s mathematical achievement.

Working Memory and Language Development

Working memory is a fundamental cognitive mechanism that directly interacts with language
development, enabling the storage and retrieval of information. Language learning is a complex
process, and it is acknowledged that memory capacity plays a critical role in this process (Baddeley
etal., 1998). Research on working memory has made significant contributions to understanding the
brain’s language-learning processes (Acheson & MacDonald, 2009; Alloway etal., 2005; Currie
& Muijselaar, 2019; Demir, 2021; Rusli & Montgomery, 2017). Working memory may experience a
decline in performance as the amount of information that must be stored and processed
simultaneously increases, owing to its limited capacity. This phenomenon has provided a basis for
explaining the cognitive and linguistic difficulties observed in children with developmental
language disorder. Evidence suggests that, particularly in the preschool and early school years, poor
word learning may be associated with difficulties in verbal working memory. This finding suggests
that the vocabulary acquisition difficulties of children who struggle with language development
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may be related to the limited capacity of their memory (Montgomery, 2003). In their study,
Newbury et al. (2016) examined the relationship between working memory and language skills in
children aged 2—4 years. The findings demonstrated that verbal working memory was strongly
associated with receptive and expressive language skills, and that verbal working memory at 2 years
of age was related to language skills at 4 years of age. Hassamancioglu and Dogan (2021)
investigated the relationship between verbal working memory and language skills in children aged
60-93 months who were receiving speech and language therapy. The data revealed that all
subcomponents of verbal working memory showed a significant relationship with language skills.
Ergiil et al. (2019) sought to examine the relationship between the cognitive, language, and emergent
literacy skills of 5-year-old children and their reading skills in first and second grade. The three-year
longitudinal study involved 540 children from various socioeconomic backgrounds in Ankara, and
their development was followed from kindergarten to second grade, assessing changes in their
language, cognitive, and literacy skills. The study determined that working memory and rapid
naming were the strongest predictors of reading achievement.

In sum, working memory skills are closely intertwined with children’s language trajectories. The
inherent limitations of working memory can hinder a child’s ability to retain information in mind,
comprehend spoken language, and expand their vocabulary.

Developing Working Memory Skills in Preschool and the Role of Teachers

Children with limited working memory may experience distractibility, forget instructions, mix up
task order, and struggle to evaluate their own work (Alloway and Gathercole, 2006). These children
may appear socially well-adjusted, yet act timidly during classroom activities and may especially
avoid participating in group work. They tend to fail in generating new solutions and in tasks that
require storing and processing information simultaneously. Although they seem distracted, this
actually stems from difficulty in retaining information in memory. It is common for them to struggle
to remember long instructions, abandon tasks before completion, and confuse the order of
operations. These cognitive limitations lead to low achievement in fundamental areas such as
reading and mathematics, negatively affect academic learning, slow learning processes, and prevent
full participation in classroom activities (Alloway and Gathercole, 2006; Aronen et al., 2005; Dogan,
2011). Working memory deficiencies are often not easily detected through observation and may be
mistaken for attention problems. Teachers frequently report that these children do not listen to or
forget instructions. Research shows that children are aware of their difficulties with this memory;
for example, some children openly express their forgetfulness (Gathercole et al., 2006).

Following the teacher’s verbal instructions in the classroom, learning can be challenging for children
with a low working memory capacity. These instructions usually contain multiple steps and
important information about location, object arrangement, and learning activities. Because children
must remember and simultaneously implement the instructions, the process becomes even more
complex for them (Holmes et al., 2010). A crucial question is how working memory deficiencies
impact classroom activities. A study on children with low verbal working memory and average
intelligence revealed that these children struggled with tasks that required the simultaneous storage
and processing of information (Alloway and Gathercole, 2006). Aronen et al. (2005) found that
spatial working memory performance is related to academic achievement. Children with low
academic performance made more errors on phonological-loop tasks.

Although there is no definitive method to improve working memory directly, teachers can support
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learning processes by carefully observing and managing children’s cognitive load in the classroom.
This protects children from excessive cognitive load, enables them to complete tasks successfully,
and provides positive learning experiences. Organizing lesson plans and classroom activities in
accordance with children’s working memory capacities both increases learning motivation and
makes academic progress sustainable (Alloway and Gathercole, 2006; Holmes et al., 2010).
Therefore, it is essential for teachers to employ various strategies to mitigate the difficulties
experienced by children with working memory limitations in the classroom.

To support the learning process of preschool children, it is recommended that teachers design
classroom activities in line with the working memory capacity of their students. The learning process
should be structured with a regular and predictable routine, supported by materials such as visuals,
posters, and reminder cards. Instructions should be short, clear, and repeated when necessary.
Multi-step tasks should be divided into small, understandable steps; content should be simplified
and presented through examples familiar to children. To facilitate students” recall, songs, rhymes,
visual cues, and external memory supports (e.g., boards, cards, printed notes) can be used. New
information should be presented by relating it to previous learning, and important points should be
repeated frequently. A safe classroom environment should be created where students feel
comfortable asking for clarification when necessary, and children with memory difficulties should
be supported by pairing them with peers who remember information more effectively.

At the end of daily activities, children should be encouraged to share what they have learned, and
the learning process should be made an enjoyable experience (Alloway and Gathercole, 2006;
Holmes et al., 2010; Neps, 2015). To manage working memory load in classroom activities, it is
essential to understand the memory capacities appropriate for students” ages. Activities with high
memory demands can lead to student failure and disruption of classroom order. Students may
frequently ask for reminders or forget what to do, leaving activities unfinished. This reduces
participation in the learning process and causes important learning opportunities to be missed
(Gathercole et al., 2006). Therefore, to support children’s learning, teachers should remind them of
prior knowledge before an activity begins, relate new concepts to past experiences, and encourage
children to share what they remember. Visuals, stories, verbal reminders, and boards or visual plans
can be used to support the activity, providing a reference point throughout. To help students make
sense of their learning, it is essential to explain why the information is important. Teachers should
guide children in using memory-supporting materials, such as wall charts, spelling lists, personal
dictionaries, number lines, and diagrams. Children with low working memory should be supported
in developing strategies such as asking for help, repeating information, taking notes, and associating
information (Holmes et al., 2010; Neps, 2015).

Conclusion and Recommendations

Working memory is a fundamental cognitive system that allows an individual to store and process
information during mental operations temporarily. This structure plays an especially important role
in carrying out complex mental functions such as reasoning, meaning-making, and learning. The
preschool period is a critical developmental stage during which the child rapidly acquires basic skills
through interaction with the environment, facilitated by observation, reasoning, and experience.
Working memory stands out during these years as a cognitive structure that develops rapidly.
Working memory consists of four components —the phonological loop, the visuospatial sketchpad,
the central executive, and the episodic buffer —and plays a crucial role in both everyday tasks and
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the development of core academic skills. It is actively employed in cognitive processes such as
mathematical operations, following instructions, and reading. Particularly in the preschool period,
it is a critical structure that supports learning in classroom activities. The development of children’s
working memory is influenced by factors such as parents” education and income level, the number
of siblings, stress, and abuse experienced at an early age. Additionally, a stimulus-rich environment
and balanced use of technology can support this development. A review of the literature shows that
working memory is closely related to early literacy, early mathematics skills, and language
development. This cognitive structure plays a crucial role in children’s acquisition of fundamental
academic skills. Teachers should carefully observe students in the classroom, monitor their cognitive
load, and support learning processes accordingly. During the preschool period, it is essential to
design activities in accordance with children’s working memory capacity. Before an activity,
reminding children of prior knowledge, linking new concepts to past experiences, and encouraging
them to share what they remember strengthen learning. Songs, rhymes, visual cues, and external
memory supports can be used to increase the permanence of learned information. New information
should be presented in conjunction with previous learning, and key points should be reiterated
frequently. In light of this information, the following recommendations are presented.

Recommendations

¢ Training can be provided to preschool teachers on how to identify children’s working memory
skills and how to support those skills. Such in-service training may enable teachers to develop more
informed classroom practices.

¢ Learning environments can be enriched with written and visual materials that capture children’s
interest. To support working memory, classrooms can include pattern boards, sequential instruction
charts, daily routine graphs (showing play, meal, and activity times from morning to evening), short
story cards arranged by event sequence, and picture-based procedure sequences.

¢ Preschool teachers can plan and implement classroom activities that help children use working
memory components more effectively. Matching games to find the pair of a given object, activities
that recall the order of events after listening to a short story, sequencing and patterning with colored
number cards, and games played with picture cards containing simple commands (for example, spin
around, touch your ear, jump, put your hand on your head) can be used in learning environments
to teach children to follow steps in order.

* The regular repetition of learned information should be included in the classroom. End-of-day
evaluations, memory games, and within-group sharing can help consolidate knowledge.

¢ Parents can offer activities and experiential opportunities consonant with daily life that support
the processes of retaining and utilizing information in the mind, intending to enhance their
children’s working-memory skills.

¢ Informative guidance programs can be designed and implemented to raise parents” awareness of
how they can support their children’s working memory development.

* The working memory skill levels of children at risk —those whose parents have low educational
levels, face economic hardship, live in inadequate environmental conditions, or experience abuse —
can be identified. Following assessment, supportive educational programs may be implemented for
children whose working memory skills are underdeveloped.
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¢ Future research can experimentally examine the effectiveness of classroom practices that support
working memory. The role of families can also be investigated to obtain data on strategies that can
be applied in the home environment.

¢ Studies are needed on the relationship between working memory and children’s communication,
social-emotional skills, and aggressive behaviors. Such research can contribute to a holistic
evaluation of children’s cognitive and social-emotional development.
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Calisma bellegi; cocuklarin bilgiyi gegici olarak zihinlerinde tutmalarini, islemeye
devam etmelerini ve bu bilgiyi gorevleri tamamlamak i¢in kullanmalarini saglayan
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ortamlarinda calisma bellegi becerilerini desteklemeye yonelik smif igi
diizenlemeler, 6gretim stratejileri ve 6gretmen rollerine dair Oneriler sunularak,
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biri oldugu g6z oOniinde bulundurularak, bu becerilerin erken vyaslarda
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Giris

Okul 6ncesi donem, ¢ocugun gevresiyle etkilesim igerisinde bulunarak gézlem yapma ve muhakeme
yoluyla yeni beceriler edindigi kritik bir gelisim siirecidir ($Sahin, 2012; Rintaningrum, 2019). Bu
donemde ¢alisma bellegi, bilginin hizli bir sekilde erisilmesini ve etkili bicimde kullanilmasimi
saglayarak 6grenme siireclerini destekleyen temel bir biligsel islev goriir (Ulug ve Ogretir Ozcelik,
2024). Calisma bellegi, bilgiyi gegici olarak zihinde tutup aktif bir sekilde isleyerek akil yiiriitme,
anlamlandirma ve 6grenme gibi karmasik bilissel siirecleri destekleyen bir sistemdir (Alloway ve
Copello, 2013; Baddeley, 2010; Ericsson ve Delaney 1999; Jasielska ve digerleri, 2015). Alloway ve
Copello (2013)’e gore, ¢ocuklar giinliitk yasamda yol tariflerini takip etme ve siuf ortaminda
yonergeleri yerine getirme gibi stireclerde, calisma bellegini kullanarak bilgileri anlamlandirir ve
adim adim uygular. Ancak ¢alisma bellegi zayif olan ¢ocuklar, bu bilgileri hatirlamada ve siireci
eksiksiz bi¢cimde tamamlamada gesitli giigliikler yasayabilirler. Bu sebeple okul 6ncesi donemde
cocuklarin ¢calisma bellegi becerilerini en tist diizeyde kazanmalar1 oldukca 6nemlidir. Alan yazma
gore, ¢ocuklarin ¢alisma bellegi becerileri gevresel ve gelisimsel faktorlerden etkilenmektedir
(Burrage ve digerleri, 2008; Holmgren ve digerleri, 2006). Ornegin, ebeveynlerin egitim diizeyi ile
sosyoekonomik kosullar1 bu becerilerin gelisiminde belirleyici bir rol oynayabilir (Wijeakumar ve
digerleri, 2019). Bununla birlikte, ¢ocuga sunulan uyaricilar ve zengin gevresel etkilesimler
(Buschmann ve digerleri, 2015), uygun sekilde yonlendirilmis teknoloji kullanimi (Huber ve
digerleri, 2018) ve erken yasta okul dncesi egitime erisim (Abaci Karadeniz, 2025) de galisma bellegi
gelisimini destekleyen 6nemli unsurlar arasinda yer almaktadir. Ayrica, ¢ocuklarin ¢alisma bellegi
becerilerinin kiiciik yaslardan itibaren erken okuryazarlik (Engle, 1996), matematik (Alloway ve
Passolunghi, 2011) ve dil becerileri (Newbury ve digerleri, 2016) {izerinde etkili oldugu
goriilmektedir.

Bu nedenle bu calismada; okul 6ncesi donemde ¢ocuklarin ¢alisma bellegi becerilerinin nasil
gelistigi, bu gelisimi etkileyen gevresel ve bireysel faktorler ele alinmis; ayrica ¢alisma bellegi ile
iligkili alanlar, ¢alisma belleginin egitimdeki 6nemi, smif i¢i diizenlemelerde dikkate alinmasi
gereken hususlar ve 6gretmenlerin bu siirecte nelere dikkat etmesi gerektigi tartisilmistir. Ayrica
Oogretmen, ebeveyn ve arastirmacilar i¢in ¢ocuklarn calisma bellegi becerilerini desteklemeye
yonelik 6nerilere yer verilmistir.

Calisma Bellegi ve Gelisimsel Siireci

Calisma bellegi, bireyin akil yiiriitme, anlamlandirma ve 6grenme gibi karmasik biligsel siiregleri
yuriitiirken bilgileri gegici olarak zihinde tutmasini ve islemesini saglayan biligsel bir sistem olarak
tanumlanir (Baddeley, 2010). Bir baska tanima gore ise bilgilerin gecici olarak saklanmasini ve
islenmesini saglayan dinamik bir biligsel sistemdir (Ayhan, 2021; Jasielska ve digerleri, 2015). Bu
sistem, Ozellikle karmasik biligsel gorevlerin yerine getirilmesinde kritik bir rol oynar ve bilgilerin
anlik olarak erisilebilir ve islenebilir olmasini saglar (Cowan, 2010). Calisma belleginin, refleksif
girdi-aikt1 tepkilerinden kurtulmamizi saglayarak kendi diistincelerimiz {izerinde kontrol
kazanmamiza yardimci olma gorevi vardir (Miller ve digerleri, 2018). Bebeklikten baslayarak,
cocuklarda calisma bellegi kapasitesi yasla birlikte artmaktadir (Horton ve digerleri, 2020). Erken
cocukluk donemi, bireyin cevresiyle aktif etkilesim kurarak gozlem ve muhakeme yoluyla yeni
beceriler edindigi kritik bir gelisim evresi olarak degerlendirilmektedir (Ulug ve Ogretir Ozcelik,
2024). Cocugun gelisiminin bu kritik doneminde, gelisim alanlarinda hizli bir ilerleme yasanir.
Biligsel, sosyal-duygusal ve psikomotor alanlarda yasam boyu kullanacaklar1 becerileri kazanirlar

1625



Okul Oncesi Dénemde Calisma Bellegi Becerileri

(Unicef, 2023). Prefrontal korteksi iceren sinir aglar1 ¢calisma belleginin gelisiminden sorumludur ve
ozellikle okul 6ncesi donemde hizla gelisim gosterir ve bu siireg, bilissel ve yiiriitiicii islevlerin
temelini olusturur. Bu gelisim yalnizca erken ¢ocukluk déneminde sinirli kalmaz; yapisal ve islevsel
gelisimi yetigkinlik boyunca devam eder (Zelazo ve Carlson, 2012). Arastirmalar, kiigiik ¢ocuklarin
calisma bellegi gorevleri sirasinda, daha biiyiik ¢ocuklara kiyasla daha fazla beyin bolgesini aktive
ettigini ortaya koymakta (Buss ve digerleri, 2014; Ullman ve digerleri, 2014); bu durum, kiigiik
¢ocuklarin beyinlerinin yeterince verimli c¢alismamasi nedeniyle, daha fazla biligsel ¢aba
gerektirdigini gostermektedir. 3-14 yas aralif1 calisma belleginin hizla gelistigi bir donemdir;
gelisim siireci yaklasik 3 yasinda yogun bir sekilde baslamakta ve 14 yas civarinda yetigkin diizeyine
ulasmaktadir (Nikolaeva ve digerleri, 2021). Gathercole ve digerleri (2004)’e ait arastirmada, 4-15
yas araligindaki ¢ocuklarla ¢alisma belleginin yapisi ve gelisimi incelenmistir. Yagla birlikte tiim
bilesenlerde dogrusal bir performans artis1 gozlemlenmistir. Calisma belleginin her bir bilesenin
erken ¢ocukluk déoneminden ergenlige kadar onemli 6l¢lide genisledigi sonucuna ulagilmistir.

Calisma bellegi kapasitesi bireysel farkliliklar gosterir ve bazi kisiler icin yeterli olan bir gorev,
baskalarinin kapasitesini asabilir. Cocukluk doéneminde yasla birlikte artan c¢alisma bellegi,
ergenlikte yetiskin seviyesine ulagir. Aymi yas grubundaki gocuklar arasinda biiyiik farkliliklar
goriilebilir; ornegin, 7-8 yasindaki bir smifta bazi ¢ocuklar 4 yas seviyesinde, bazilar1 ise neredeyse
yetiskin kapasitesinde olabilir. Diisiik calisma bellegine sahip cocuklar zamanla gelisse de,
akranlariyla aradaki farki kapatamaz ve yas ilerledik¢e daha fazla geride kalirlar (Gathercole ve
Alloway, 2005). Genel olarak, 14 yasma gelindiginde ¢ogu ¢ocugun Olglimlerindeki puanlari
ortalama bir yetiskinin seviyesine yaklagsmaktadir. 6 yasindaki ¢ocuklarin merkezi yiiriitiicii ve
gorsel mekansal kayit defteri ile ilgili dl¢timlerde yetiskin diizeyinin yaklasik yarisina, fonolojik
dongii ile ilgili ol¢timlerde ise yaklasik dortte iigline ulastiklar: goriilmektedir (Gathercole ve
digerleri, 2004). Bu nedenle, kiiglik yas gruplarindaki ¢ocuklarin ¢alisma bellegi kapasitelerinin
smirli oldugu goz oniinde bulundurularak 6grenme etkinlikleri planlanmalidir. Bir sinifta bazi
cocuklarin digerlerine kiyasla ¢ok daha diisiik ¢alisma bellegi kapasitesine sahip olabilecegini kabul
etmek de 6nemlidir. Calisma bellegi becerilerinde bireysel farkliliklar oldukga fazladir (Gathercole
ve digerleri, 2006).

Calisma Bellegi Bilesenleri

Calisma bellegi, cesitli alt bilesenlerden olusmaktadir (Alloway ve Alloway, 2010, Pezzulo, 2007).
Model, fonolojik dongii, gorsel mekansal kayit defteri ve merkezi yonetici olmak {izere {i¢ ana
bilesenden olusmaktadir (Baddeley ve Hitch, 1994). Merkezi yonetici, bu iki alt sistemi yoneten ve
bilgi akisini diizenleyen bir kontrol mekanizmasi olarak islev géormektedir (Demir, 2021). Baddeley
(2012), calisma bellegi modelini genisleterek ¢ok bilesenli model olarak epizodik arabellek bilesenini
eklemistir.

Fonolojik dongii; sozel bilgileri isleyerek ve tekrar yoluyla pekistirerek bellekte tutulmasimna
yardimc1 olur (Demir, 2021). Fonolojik depo ve artikiilator kontrol siireci olmak {iizere iki temel
bilesenden olugsmaktadir. Fonolojik depo, konusma algsi ile iliskili olup, isitsel bilgileri kisa stireli
bellekte tutarken; artikiilator kontrol siireci, konusma iiretimiyle ilgili olup, bilgilerin tekrar edilerek
hafizada tazelenmesini saglar (Baddeley, 2003). Anaokuluna giden bir ¢ocugun, yeni 6grendigi
sarkinin sozlerini hatirlamak i¢in defalarca yiiksek sesle tekrar etmesi fonolojik dongii igin 6rnek
olarak verilebilir.

Gorsel mekansal kayit defteri; gorsel ve mekansal bilgilerin islenmesini saglayan bir alt sistem, uzun
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siireli bellekte depolanan bu tiir bilgilerin hatirlanmasi ve islenmesinde etkili bir rol oynar (Demir,
2021; Repovs ve Baddeley, 2006). Bu sistem sayesinde birey, zihinsel haritalar olusturabilir, bu
haritalar {izerinde bilissel olarak hareket edebilir, zihinsel imgeler olusturabilir ve bunlar
dondiirebilir. Bu yapi, gorsel bilgiler igin ayr1, mekansal bilgiler i¢in ayr1 olmak iizere iki alt sisteme
sahiptir (Pezzulo, 2007). Bu duruma 6rnek olarak, bir okul dncesi 6gretmenin ¢ocuklardan siniftaki
nesnelerin yerlerini akillarinda tutmalarmi isteyip, ardindan g¢ocuklarin gozlerini kapattirarak
nesnelerin konumlarina iligkin sorular sormasi ve c¢ocuklarin gorsel mekansal belleklerini
kullanmalarina tesvik etmesi verilebilir.

Merkezi yonetici; sturhi kapasiteye sahip bir dikkat mekanizmasidir. Fonolojik dongii ve gorsel
mekansal kayit defterinin nasil kullanilacagina yon vererek bilgi akisini diizenler (Baddeley, 2012).
Dikkatin farkl biligsel siirecler arasinda bir noktadan digerine yonlendirme ve degistirme gorevini
ustlenmektedir (Baddeley, 1996). Bireyin dikkati bir gorevden digerine gegerek yeni duruma
uyumunu destekler. Ornegin, kitap okurken telefon caldiginda bilginin gegici olarak askiya
alinmasin ve telefon goriismesine odaklanilmasini saglar.

Epizodik arabellek; calisma bellegi ile uzun siireli bellek arasinda bir ara yiiz gorevi goren, sinirh
kapasiteli ve gegici bir depolama sistemidir. Hem gorsel hem de sozel bilgileri isleyebilme
yetenegine sahip olan bu sistem, farkl tiirdeki bilgileri biitiinlestirerek bilingli geri ¢agirmay1 ve
gerektiginde bu bilgilerin zihinsel olarak manipiile edilmesini saglar. Merkezi yonetici tarafindan
yonlendirilen epizodik arabellek, fonolojik dongii ve gorsel mekansal kayit defteri gibi alt
sistemlerle etkilesim icinde calisir ve ¢ok boyutlu bir kodlama yapisina sahiptir. Bu yaps, farkli bilgi
kaynaklarinin eszamanli olarak islenmesine olanak tanir. Ayrica, epizodik arabellekten geri cagrilan
bilgilere bilingli farkindalik araciligiyla ulagilir. Dil 6grenme siirecinde ise sozciiklerin, anlamlarin
ve baglamsal ipuglarinin biitiinlesmesini destekleyerek kritik bir rol {istlenir (Baddeley, 2000).

Calisma Bellegi Becerilerinin Onemi

Calisma bellegi, simirli miktardaki bilginin hizli ve etkili bir sekilde islenmesini ve erisilebilir
kalmasini saglar. Bu siireg; planlama, anlama, akil yiiriitme ve problem ¢6zme becerilerini destekler
(Cowan, 2014). Bilingli diisiinme siireglerimizi sekillendirdigi ve ¢evremizle etkilesimimizi
yonlendirdigi i¢cin 6nemli bir bilissel mekanizmadir. Giinliik hayatta bir¢ok zihinsel islevin temelini
olusturarak ve bilgiyi gegici olarak erisilebilir halde tutarak problem ¢6zme ve akil ytirtitme
becerilerimizi dogrudan etkiler. Calisma bellegine atfedilen siireglerin insan bilisinde hayati bir rol
oynadig1 konusunda genel bir gortis birligi vardir; ¢linkii zihinsel ve sosyal islevlerin saglikli bir
sekilde stirdiiriilebilmesi icin bireyin bilgiyi islerken ayni zamanda zihninde tutabilmesi gerekir.
Bireyler arasindaki calisma bellegi kapasitesindeki farkliliklar, karmagsik bilissel gorevlerde
gosterilen performansi ongdrmede belirleyici bir faktordiir (Ricker ve digerleri, 2010). Erken
cocukluk donemi, bireyin ¢evresiyle etkilesim kurarak gozlem ve muhakeme yoluyla yeni beceriler
kazandig gelisimsel bir evredir. Calisma bellegi, bu siirecte bilgiye hizli erisimi ve etkin kullanimini
miimkiin kilan bir mekanizmadir. Yas ilerledikge, cocuklarin ¢alisma bellegi kapasitesi artmakta ve
biligsel gorevleri yerine getirme becerileri gelismektedir. Dil gelisimi, sozel bilgilerin islenmesi ve
hafizada tutulmasiyla dogrudan iliskili bir siirectir ve ¢calisma bellegi, bu siirecin etkili bir sekilde
yiiritiilmesini destekleyen temel bir biligsel bilesendir (Ulug ve Ogretir Ozgelik, 2024). Arastirmalar,
calisma belleginin dil, okuma, yazma ve matematik gibi temel akademik becerilerle iliski i¢inde
oldugunu gostermektedir (Buschmann ve digerleri, 2015; Castillo Segura ve digerleri, 2025; Cakir
ve Ergiil, 2022; Ji ve Guo, 2023; Shen, 2025; Swanson ve Jerman, 2006). Ayrica, 6zgiil dil bozuklugu,
okuma giicliigli, yazili anlatim giicliigli ve matematik Ogrenme glicliigli gibi akademik
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yetersizliklerin 6nemli bir yordayicisi oldugu belirtilmektedir. Bu durum, c¢alisma belleginin
akademik basar1 ve 6grenme siireglerindeki kritik roliinii vurgulamaktadir (Dogan, 2011). Siuf
icinde, cocuklarmn 6grenme siirecinde kritik bir rol oynar; 6rnegin, yazacaklari bir ctimleyi
hatirlarken kelimeleri dogru sekilde hecelemeleri veya 6gretmenin verdigi yonergeleri adim adim
takip etmeleri gerekir. Bu kapasite olmadan, karmagik gorevleri tamamlamak ve Ogrenmeyi
siirdiirebilmek zorlasir (Alloway ve Gathercole, 2006). Calisma bellegi kapasitesi diisiik bireyler,
karmagik gorevleri tamamlarken bilgi kayb: yasayabilir veya bilgi isleme siireci yavaglayabilir. Bu
nedenle, 6grenme siirecinde bilgiyi organize etme, strateji kullanma ve biligsel yiikii yonetme
becerileri onemlidir.

Calisma bellegi zayif olan ¢ocuklar, okuma-yazma ve matematik gibi akademik alanlarda yavas
ilerleme kaydeden, grup ¢alismalarina katilimda isteksizlik gosteren bireylerdir. Bu ¢ocuklar, sozlii
yonergeleri takip etmekte, zihinsel islem gerektiren gorevleri tamamlamakta ve bilgiyi gegici olarak
tutup isleyerek etkin bir sekilde kullanmakta giigliik yasayabilirler. Dikkat stireleri genellikle kisa
olup, dis uyaranlara kars: yiiksek diizeyde duyarlilik gostererek kolayca dikkatleri dagilabilir.
Ayrica, basladiklar1 gorevleri tamamlamada zorlanabilir ve bu durum, 6grenme siireclerinde
aksamalara yol acabilir (Gathercole ve Alloway, 2008). Cocuklarin sahip oldugu bu bilissel
sinirlamalar; 6grenme tikanikligr olarak da tanimlanmaktadir ve bu ¢ocuklarin potansiyellerini tam
olarak ortaya koymakta zorlanabilecekleri belirtilmektedir. Bu tiir cocuklar; cogu zaman tembel,
dinlemede zorluk ¢eken, motivasyonu diisiik, kisa siirede pes eden kisiler olarak etiketlenebilirler.
Ozellikle matematikte zihinsel hesaplamalar yapma, sozlii yonergeleri takip etme ve okuma
becerilerini gelistirme siireglerinde 6nemli bir islevi vardir. Giiglii bir galisma bellegi, tiim ¢ocuklarin
etkili bir 6grenme siireci gecirmesi icin kritik bir faktordiir (Gathercole, 2007). Calisma bellegi
kapasitesi diisiik olan ¢ocuklar, genellikle uzun yonergeleri akilda tutmakta zorlamir, okuma
sirasinda harf-ses eslestirmelerinde ve sesleri birlestirmede giigliik ¢eker. Ayrica, karmasik gorevleri
yerine getirirken adimlar1 sirasiyla takip etmekte zorlanarak biligsel siireclerde aksakliklar
yasayabilirler. Bu sebeple ¢alisma bellegi kapasitesinin erken yasta belirlenmesi, cocugun 6grenme
siirecine dair degerli bilgiler sunarak egitim programlarinin bireysel gereksinimlere gore
sekillendirilmesine yardimai olabilir (Alloway, 2008).

Calisma Bellegini Etkileyen Faktorler

Ebeveyn egitim seviyesi ve ekonomik durumu, g¢ocuklarin calisma bellegi gelisimi {lizerinde
belirleyici bir etkiye sahiptir. Sozii gegen konulari kapsayan gesitli ¢alismalar bulunmaktadir
(Maden ve digerleri, 2022; Sarag ve digerleri, 2021). Abac1 Karadeniz (2025), 379 okul 6ncesi ¢ocukla
yuriittiigii calismasinda ¢ocuklarin galisma bellegi puanlarinin annelerinin egitim diizeyine gore
anlamli bir sekilde farklilastigi sonucuna ulasmistir. Edgar ve digerleri (2023), ¢alismalarinda
sosyoekonomik durumun ¢ocukluk dénemindeki galisma bellegi iizerindeki etkisinin, bebeklikteki
duyular arasi isleme becerileri tarafindan kismen aracilik edildigini bulmuslardir. 101 ¢ocukla
yapilan arastirmada, yiiksek sosyoekonomik diizeye sahip ailelerin ¢ocuklarinin 12. ayda daha iyi
duyular arasi isleme becerilerine sahip oldugu ve bunun 36. ayda daha giiglii calisma bellegi ile
iligkili oldugu bulunmustur. Diisiik sosyoekonomik diizeyindeki g¢ocuklarin ¢alisma bellegi
performanslarinin daha diisiik oldugu ve bunun erken donemde zayif duyular arasi isleme
becerilerinden kaynaklanabilecegi one siiriilmektedir. Uykan ve Akkaynak (2019), tarafindan 100
anne ile gerceklestirilen arastirmada, egitim diizeyi yiiksek annelerin ¢ocuklarinin ¢alisma bellegi
becerilerinin de daha gelismis oldugu sonucuna varilmistir. Wijeakumar ve digerleri (2019)'un anne
egitimi ve aile gelirinin calisma bellegi performans: ile olumlu yonde iliskili oldugunu ortaya
koymustur. Diisiik gelirli ve diisiik egitim diizeyine sahip annelerin ¢ocuklarinda, sol frontal
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korteksteki calisma bellegi bolgelerinde daha zayif beyin aktivitesi ve dikkat dagiticilar1 bastirmada
yetersizlik gozlenmistir. Ayrica bir cocugun erken yasam deneyimleri yogun stres igeriyorsa ve
birincil bakicis1 bu strese karsi duyarsiz ya da tepkisiz kaliyorsa — 6rnegin ihmalin yaygin oldugu
bir ev ortaminda — ¢ocugun beyin gelisimi olumsuz etkilenir (Lynam ve Henry, 2001; Schore, 1996).
Beynin prefrontal korteksindeki islev bozuklugu, calisma belleginde eksikliklere yol agarak bilgiyi
gegici olarak tutma, isleme ve organize etme becerilerini zayiflatir. Bu durum, 6grenme, dikkat ve
ylriitiicii islevlerde aksakliklara neden olabilir (Hanson ve digerleri, 2012). Cowell ve digerleri
(2015), kotii muamele ge¢misi olan ¢ocuklarin, calisma bellegi ve engelleyici kontrol gibi biligsel
islevlerde, kotii muamele gormeyen akranlarna kiyasla daha diisiik performans sergiledigini
bulmuslardir. Ozellikle, bebeklik déneminde istismara maruz kalan gocuklarm, ilerleyen gelisim
donemlerinde kotii muamele yasamis veya hi¢ kotli muamele gormemis g¢ocuklara gore bu
alanlardaki becerilerinin belirgin sekilde zayif oldugu gozlemlenmistir. Wu ve Schutte (2021),
tarafindan yapilan aragtirma ise ebeveynlik uygulamalarinin 6nemini vurgulamaktadir. Caligmada
ebeveynlik ile ¢alisma bellegi arasindaki iliskide dikkatin araci rolii incelenmistir. Bulgular, 6.
aydaki duyarl, destekleyici ve bilissel olarak uyaric1 ebeveynligin, 24. ayda daha iyi dikkat
kaydirma becerilerini ve bunun da 36. ayda daha giiclii calisma bellegini 6ngordiigiinii gostermistir.
Ayrica, 15. aydaki benzer ebeveynlik davranislarinin dogrudan 36. ayda daha iyi ¢calisma bellegi ile
iligkili oldugu bulunmustur. Buschmann ve digerleri (2015), ebeveyn temelli Dil Miidahale
Programimin etkilerini incelemis; ge¢ konusan 2 yasindaki cocuklarin 4 yas 3 ayliktaki
performanslarimi degerlendirmistir. Miidahale grubundaki ¢ocuklar, dil anlama, fonolojik bellek ve
epizodik arabellek alanlarinda kontrol grubuna kiyasla daha yiiksek basar1 gostermistir.

Cocuklara sunulan zengin bir gevre ve teknoloji kullaniminin gelisimleri tizerindeki etkisi
bilinmektedir. Huber ve digerleri (2018)’a gore ekran igerikleri yiiriitiicli islev performansim
etkilemektedir. Cocuk i¢in segilen igerigin niteligi ve etkilesim diizeyinin ¢ocuklarin bilissel gelisimi
agisindan daha 6nemli oldugu vurgulanmaktadir. Arastirmalarina gore, egitici bir oyun oynayan
cocuklar, ¢izgi film izleyenlere kiyasla ddiilii erteleme becerisinde daha basarili olmus ve daha iyi
calisma bellegi gelisimi gostermistir. Ayrica, ¢alisma bellegi becerilerini ele alan arastirmalar
incelendiginde, cocuklarin bireysel 6zelliklerinden kaynaklanan farkliliklar oldugu da goriilmiistiir.
Calisma bellegi {izerine yapilan arastirmalar, cinsiyete bagh farkliliklar oldugunu gostermektedir
(Horton ve digerleri, 2020; Saglam ve Ozyiirek, 2022; Sara¢ ve digerleri, 2021). Dogum sirasina
yonelik alan yazma gore gocuklarin calisma bellegi puanlar1 bu degiskenden etkilenmektedir.
Arastirmalar, dogum sirasinin ¢alisma bellegi iizerinde etkili oldugunu gostermektedir. Ik dogan
cocuklarin, sonradan doganlara kiyasla daha yiiksek bellek performansi sergiledigi bulunmustur
(Abaci Karadeniz, 2025; Holmgren ve digerleri, 2006; Holmgren ve digerleri, 2007; Tuncer, 2021).
Ayrica okul 6ncesi egitime katilim, tesvik edici materyaller, akran etkilesimi, 6gretmen rehberligi ve
cesitli aktiviteler araciigiyla cocuklarin gelisiminin desteklenmesi onlara 6nemli avantajlar
sunmaktadir (Yilmaz, 2022). Bu baglamda, okul 6ncesi egitim siiresi uzadik¢a ¢ocuklarin ¢alisma
bellegi becerilerinde de gelisim gozlemlenmektedir (Abaci Karadeniz, 2025; Burrage ve digerleri,
2008; Uykan ve Akkaynak, 2019). Bununla birlikte Blake (1989)’a gore, kardesler ebeveynlerin
zaman, enerji ve finansal kaynaklari {izerinde paylasim gerektiren bir dinamik olusturur. Kardes
sayisimnin az olmasi, ¢ocuklarin bu kaynaklardan daha fazla yararlanabilmesi agisindan bir avantaj
saglayabilir. Bu durum, aile i¢indeki kaynaklarin (zaman, dikkat, egitim materyalleri) daha fazla
cocuk arasinda boliinmesine yol agabilir. Bu baglamda fazla sayida kardege sahip olmak sosyal
etkilesim olanaklarini artirirken, bireysel akademik destek ve bilissel uyarimi azaltabilir (Downey,
2001).
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Calisma Belleginin Erken Okuryazarlik Becerileri ile Tliskisi

Erken okuryazarlik; alfabe bilgisi, sesbilgisel farkindalik, sembolik diisiinme, iletisim becerileri, yazi
farkindaligy, sozciik bilgisi, dinledigini anlama ve yaz1 yazma gibi, ¢ocuklarin okuma ve yazmay1
ogrenmeden once gelistirdikleri temel bilgi ve yeterlikleri kapsar (Karaman, 2013). Bu beceriler,
¢ocuklarin ileride yetkin birer okuyucu ve yazar olabilmeleri igin kritik éneme sahiptir (Rohde,
2015). Simnuf etkinliklerinde calisma bellegi, cocuklarin dinleme, takip etme, duydugu sozctikleri
¢ozlimleme ve zihinden ciimleler olusturma becerileriyle iliskilidir (Engle, 1996). Calisma bellegi,
okuma sirasinda okuma kodlarini ¢6zme, kodlar1 anlamlarla eslestirme gibi becerilerden yararlanir
(Albano ve digerleri, 2016). Bu bilissel becerilerin Demirtas (2017), tarafindan erken okuryazarhk
kavramlariyla iligkili oldugu belirtilmektedir. Calisma belleginin gii¢lendirilmesi, ¢ocuklarin erken
okuryazarlik stireclerini olumlu yonde destekleyebilir. Bu baglamda, c¢alisma belleginde
yasanabilecek eksikliklerin okuma problemlerine yol agabilecegi soylenebilir. Calisma belleginin bir
bileseni olan fonolojik dongii (sozel calisma bellegi), cocuklarin konusmaya dayal1 bilgileri
belleklerinde tutmalarina, isitsel olarak algiladiklar1 bilgileri sozel koda doniistiirerek
depolamalarina ve bu siiregte harfler ile rakamlar gibi uyaranlar1 bellekte tutmalarina olanak
tanimaktadir (Oksak, 2019). Ayrica, sozel calisma belleginin yeni sozciiklerin kazanilmasinda kritik
bir rol oynadig1 vurgulanmaktadir (Rezzagil, 2018). Sozciik bilgisi, bireyin dinleme ve konusma
sirasinda anlamlandirabildigi tiim kelimeleri kapsar. Dinlenen ve konusulanlari: anlama kapasitesi,
sOzciik edinimi igin temel bir 6zelliktir (Cetin, 2019). Sozciik edinme siirecinde rol oynayan sozel
calisma bellegi (fonolojik dongii) zayif oldugu zaman ¢ocuklar bu yeni sozciikleri kazanmada sorun
yasayabilmektedirler (Akoglu ve Acarlar, 2014). Calisma bellegindeki smirlilik; bilgiyi akilda tutma,
sOylenenleri anlama ve kelime bilgisini olumsuz etkiler (Ergiil ve digerleri, 2019). Calisma bellegi,
okuma sirasinda sesleri akilda tutma ve bu sesleri harflerle eslestirme gibi biligsel siiregleri kapsar
(Alloway ve Copello, 2013). Alloway ve Alloway (2010)'in ¢alismalarinda, 5 yasindaki gocuklarin
calisma bellegi becerilerinin 6 yil sonraki okuryazarlik ve aritmetik becerilerini zeka puanina gore
daha yiiksek oranla yordadigini ortaya koymuslardir. Benzer sekilde, Rojas Barahona ve digerleri
(2015)’in ¢alismasinda, $ili’de yasayan sosyoekonomik agidan dezavantajli toplam 268 okul oncesi
cocukla yiiriittiikleri calismalarinda uygulanan bilgisayar tabanli bir calisma bellegi uyarim
programinin, ¢ocuklarmn calisma bellegi ve erken okuryazarlik becerileri tizerinde olumlu etkileri
saptanmistir. Miidahale grubundaki ¢ocuklar, 6zellikle 3 ay sonra yapilan degerlendirmelerde,
kontrol grubuna kiyasla daha yiiksek gelisim gostermistir. Bulgular, calisma bellegi ile erken
okuryazarlik becerileri arasinda giiglii bir iliski oldugunu ortaya koymaktadir. Tiirkiye baglaminda,
Ergiil ve digerleri (2017)'nin yaptig1 calismada, anadili Tiirkge olan ve anasinifina devam eden beg
yas grubundaki 540 cocuk ile erken okuryazarlik becerileri ile sozel galisma bellegi ve ev
okuryazarlik ortami arasindaki iliskiler incelenmistir. Korelasyon analizleri, bu degiskenler arasinda
anlamli iligkiler oldugunu ortaya koymustur. Bulgular, anasinifi 6grencilerinin erken okuryazarhk
becerileri ile evdeki okuryazarlik ortami ve sozel calisma bellegi arasinda anlamli bir iligski oldugunu
gostermektedir. Cocuklarin sozel calisma bellegi diizeyleri erken okuryazarlik becerilerinin
tamamini yordamaktadir. Saglam ve Ozyiirek (2022), tarafindan yiiriitiilen bir diger yerli calismada
ise, okul Oncesi ¢ocuklarin calisma bellegi ile erken okuryazarlik becerileri arasindaki iliski
incelenmistir. 5-6 yas grubundan 100 cocukla yiiriitiilen arastirmanin bulgularina gore, erkek
¢ocuklarin gorsel mekansal bellek becerileri daha yiiksek bulunmus; ayrica ¢calisma bellegi ile erken
okuryazarlik becerileri arasinda anlamli ve pozitif yonde bir korelasyon saptanmistir. Sonug olarak,
calisma bellegi; dinleme, anlama, konusmalar: takip etme, duyulan kelimeleri ¢dziimleme ve
zihinden ciimle kurma gibi biligsel siiregleri destekleyerek harf-ses eslestirme, kelime edinimi ve
yazma gibi erken okuryazarlik becerilerinin gelisimine katki saglar (Abac1 Karadeniz, 2021).
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Calisma Bellegi ve Matematik Becerileri

Matematik problemlerini ¢ozmek, ¢ocuklarin yasamlarinda énemli bir biligsel siiregtir. Erken
yaglardan itibaren sayilar1 0grenmek, gesitli islemler yapmak giinliik yasamin dogal bir pargasi
haline gelir (Guhl, 2019). Matematiksel yeteneklerin gelisiminde etkili oldugu diisiiniilen temel
unsurlardan biri ise ¢alisma bellegi kapasitesidir (Friso-van Den Bos ve digerleri, 2014). Kagit ve
kalem kullanmadan, iki basamakli sayilarla zihinden ¢arpma islemi yapilirken ara sonuglarin akilda
tutulmasi gerekir. Not alma imkani olmadiginda, islemin adimlarini hafizada tutmak 6nemlidir
(Gokge ve digerleri, 2021). Say1 becerileri, erken matematik becerilerinin temelini olusturan ve
cocuklarin matematigi anlamalarini saglayan temel bilissel yetilerdir (Yilmaz, 2015). Cocuklar bu
donemde sayilar: sirali olarak sayabilmekte, miktarlar1 anlama, isitsel sayma, eszamanli ve sonug
odakli sayma asamalarindan gecerek sayma becerilerini gelistirmektedir. flk asamalarda say1
kelimelerinin farkli miktarlar: ifade ettigini kavrar, ilerleyen siiregte nesneleri isaretleyerek dogru
sekilde saymay1 6grenir ve son asamada belirli bir sayidan baglayarak ileriye dogru sayabilirler. Bu
stireg, birebir esleme, smiflama ve karsilastirma becerilerinin gelismesine katki saglar (Aunio ve
Niemivirta, 2010). Daha yiiksek ¢alisma bellegi kapasitesine sahip ¢ocuklar biligsel gorevlerde
avantaj saglarken, bazilar1 bilgi depolama ve isleme siireglerinde zorlanabilir (Banich, 2009).
Alloway ve Passolunghi (2011), calisma belleginin matematik performansinda 6nemli bir belirleyici
oldugunu belirtmislerdir. Cakir ve Ergiil (2022)'nin arastirmalarinda erken matematik basarisi
yiiksek olan ¢ocuklarin genellikle orta veya yiiksek ¢alisma bellegi performans: sergiledigi, buna
karsin basarisi diisiik olanlarin ¢ogunlukla diisiik veya orta seviyede oldugu tespit edilmistir.
Ayrica, diisiik erken matematik basaris1 gosteren ¢ocuklardan higbirinin yiiksek galisma bellegi
performans: sergilemedigi belirlenmistir. Swanson ve Jerman (2006), matematik giicliigii olan
¢ocuklarin ortalama basar1 gosteren ¢ocuklara kiyasla ozellikle sozel galisma bellegi ve gorsel
mekansal ¢alisma bellegi 6lciimlerinde daha diisiik performans sergiledigini ortaya koymuslardir.

Ozetle; galisma bellegi kapasitesi, 6zellikle sayisal islemler ve problem ¢dzmede matematik
basarisini etkileyen 6nemli bir faktordiir. Yiiksek kapasite bilgiyi etkili islemeyi saglarken, diisiik
kapasite zorluklara neden olabilir. Bu nedenle, calisma bellegini gelistirmek matematik basarisin
artirmada onemlidir.

Calisma Bellegi ve Dil Gelisimi

Calisma bellegi, dil gelisimiyle dogrudan etkilesim iginde olan ve bilgiyi saklayip geri cagirmay
saglayan temel bir bilissel mekanizmadir. Dil 6grenimi karmasik bir siireg olup, bellek kapasitesinin
bu siirecte kritik bir rol oynadig1 kabul edilmektedir (Baddeley ve digerleri, 1998). Calisma bellegi
iizerine yapilan arastirmalar, beynin dil 6grenme siireclerini anlamaya 6nemli katkilar sunmaktadir
(Acheson ve Macdonald, 2009; Alloway digerleri, 2005; Currie ve Muijselaar, 2019; Demir, 2021;
Rusli ve Montgomery, 2017). Calisma bellegi, sinirlhi kapasitesi nedeniyle ayni anda depolama ve
islemleme gerektiren bilgilerin artmasiyla performans diisiisii yasayabilir. Bu durum, gelisimsel dil
bozuklugu olan ¢ocuklarin bilissel ve dilsel zorluklarini agiklamada temel olusturmustur. Ozellikle
okul oncesi ve erken okul ¢aginda, zayif kelime 6greniminin sozel ¢alisma bellegi sorunlariyla
baglantili olabilecegine dair kanitlar bulunmaktadir. Bu, dil gelisiminde gtigliik yasayan ¢ocuklarin
kelime edinim sorunlarinin bellek kapasitesinin simirlilig ile iliskili olabilecegini gostermektedir
(Montgomery, 2003). Newbury ve digerleri (2016), arastirmasinda, 2-4 yas arasindaki ¢ocuklarda
calisma bellegi ile dil becerileri arasindaki iligkiyi incelemistir. Bulgular, sozel ¢alisma belleginin
alic1 ve ifade edici dil becerileriyle giiclii bir iliskiye sahip oldugunu gostermistir. Ayrica, 2 yasindaki
sOzel ¢alisma belleginin, 4 yasindaki dil becerileri ile iligkili oldugu belirlenmistir. Hassamancioglu
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ve Dogan (2021), arastirmasinda; dil ve konusma bozuklugu terapisi alan 60-93 ay arasindaki
¢ocuklarda sozel galisma bellegi ile dil becerileri arasindaki iliskiyi incelemistir. Veriler, sozel
calisma belleginin tiim alt boyutlarinin dil becerileriyle anlamli bir iliski gosterdigini ortaya
koymustur. Ergiil ve digerleri (2019), ¢alismalarinda; 5 yas ¢ocuklarinin biligsel, dil ve erken
okuryazarlik becerileri ile 1. ve 2. smftaki okuma becerileri arasindaki iliskiyi incelemeyi
amaglamistir. Ug yil siiren boylamsal arastirmaya, Ankara'da farkli sosyo-ekonomik diizeylerden
segilen 540 ¢ocuk katilmistir. Cocuklarin gelisimi, anaokulundan 2. sinifa kadar takip edilerek dil,
bilissel ve okuryazarlik becerilerindeki degisimler degerlendirilmistir. Arastirmada, ¢alisma bellegi
ve hizli isimlendirmenin okuma basarisinin en giiglii yordayicilar: oldugu belirlenmistir.

Sonug olarak ¢alisma bellegi becerilerinin ¢ocuklarin dil gelisim siirecleriyle dogrudan baglantili
oldugu goriilmektedir. Calisma belleginin smirliligl, cocugun bilgiyi zihinde tutma, duyduklarini
anlama ve kelime dagarcigin gelistirme yetilerini olumsuz etkileyebilir.

Okul Oncesinde Calisma Bellegi Becerilerinin Gelistirilmesi ve Ogretmenlerin Rolii

Calisma bellegi smirlilig1 olan gocuklar, sinif ortaminda dikkat daginikligi, yonergeleri unutma,
gorev sirasin1 karistirma ve kendi ¢alismalarini degerlendirmede zorlanma gibi gesitli giigliikler
yasayabilirler (Alloway ve Gathercole, 2006). Bu ¢ocuklar sosyal olarak uyumlu goriinseler de sinif
i¢i etkinliklerde ¢ekingen davranabilir ve 6zellikle grup calismalarma katilmaktan kagmabilirler.
Yeni ¢oziimler liretmede ve bilgiyi ayn1 anda hem depolayip hem isleme gerektiren gorevlerde
basarisiz olma egilimindedirler. Dikkatleri dagilmis gibi algilansalar da bu durum, aslinda bilgiyi
bellekte tutmadaki zorluklarndan kaynaklanir. Ozellikle uzun yonergeleri hatirlamakta
zorlanmalari, gorevleri tamamlamadan birakmalar: ve islem sirasini karigtirmalar: sik goriiliir. Bu
biligsel sinirliliklar, okuma ve matematik gibi temel alanlarda diisiik basariya yol acarak akademik
ogrenmeyi olumsuz etkiler ve 6grenme siireglerini yavaslatarak simf etkinliklerine tam katilim
gostermelerini engeller (Alloway ve Gathercole, 2006; Aronen ve digerleri, 2005; Dogan, 2011).
Calisma bellegi yetersizlikleri genellikle gozlemle kolayca fark edilemez ve dikkat eksikligi gibi
sorunlarla karistirilabilir. Ogretmenler, bu cocuklarin yénergeleri dinlemedigini veya unuttugunu
sikca bildirir. Arastirmalar, g¢ocuklarn bu bellege dair zorluklarmin farkinda oldugunu
gostermektedir. Ornegin, bazi ¢ocuklar unutkanliklarin agikga ifade eder (Gathercole ve digerleri,
2006). Smf i¢i 6grenmede Ogretmenin sozlii yonergelerini takip etmek, calisma bellegi kapasitesi
diisiik ¢ocuklar igin zordur. Genellikle ¢ok adimli olan bu yonergeler, konum, nesnelerin yerlesimi
ve 0grenme etkinlikleriyle ilgili 6nemli bilgiler igerir. Cocuklarin, talimatlar1 hatirlayip aym anda
uygulamalar1 gerektiginden bu siire¢ onlar igin daha da karmasik hale gelir (Holmes ve digerleri,
2010). Calisma bellegi eksikliklerinin simif igi etkinlikleri nasil etkiledigi 6nemli bir sorudur. Sozel
calisma bellegi diisiik ve normal zekaya sahip ¢ocuklar {izerinde yapilan bir ¢alisma, bu ¢ocuklarin
bilgiyi eszamanli olarak depolama ve isleme gerektiren gorevlerde zorlandigini gostermistir
(Alloway ve Gathercole, 2006). Aronen ve digerleri (2005), yaptig1 bir arastirma; mekansal ¢alisma
bellegi performansinin akademik basariyla iligkili oldugunu gostermistir. Diisiik akademik
performansh ¢ocuklar, fonolojik dongii gorevlerinde daha fazla hata yapmustur.

Calisma bellegini dogrudan gelistirecek kesin bir yontem olmasa da, dgretmenler smif iginde
cocuklarin biligsel yiikiinii dikkatle gozlemleyip yoneterek 6grenme siireclerini destekleyebilir. Bu,
¢ocuklarin asir1 biligsel yiiklenmeden korunmasini, gorevlerini basariyla tamamlamasini ve olumlu
o0grenme deneyimleri yasamasini saglar. Ders planlarmin ve sinif etkinliklerinin, ¢ocuklarin ¢alisma
bellegi kapasitelerine uygun sekilde diizenlenmesi hem 6grenme motivasyonlarmi artirir hem de
akademik ilerlemelerini siirdiiriilebilir hale getirir (Alloway ve Gathercole, 2006, Holmes ve
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digerleri, 2010). Bu bilgilerden hareketle, calisma bellegi sinirliligi olan ¢ocuklarin smif iginde
yasadiklar1 zorluklar1 azaltmak igin 6gretmenler tarafindan cesitli stratejiler kullanilmas: 6nemli
goriilmektedir.

Okul o6ncesi dénemde ¢ocuklarin 6grenme siirecini desteklemek igin Ogretmenlerin simf ici
etkinlikleri galisma bellegi kapasitesine uygun sekilde diizenlemeleri 6nerilmektedir. Bunun igin
ogrenme siireci diizenli ve ongoriilebilir bir rutinle yapilandirilmali; gorseller, posterler, hatirlatma
kartlar1 gibi materyallerle desteklenmelidir. Talimatlar kisa, net ve gerektiginde tekrarlanarak
verilmelidir. Cok asamali gorevler kiigiik ve anlasilir adimlara boliinmeli, igerikler sadelestirilmeli
ve gocuklarin agina oldugu drnekler {izerinden sunulmalidir. Ogrencilerin bilgileri hatirlamalarim
kolaylastirmak amaciyla sarkilar, tekerlemeler, gorsel ipuglar1 ve harici bellek destekleri (6rnegin
tahta, kartlar, basili notlar) kullanilabilir. Yeni bilgiler, onceki 6grenmelerle iliskilendirilerek
sunulmali ve 5nemli noktalar sik sik tekrar edilmelidir. Ogrencilerin gerektiginde yeniden agiklama
istemekten ¢ekinmeyecekleri giivenli bir smif ortami olusturulmali ve bellek sorunlar1 yasayan
cocuklar, bilgiyi daha iyi hatirlayan akranlariyla eglestirilerek desteklenmelidir. Giinliik etkinlikler
sonunda ¢ocuklarin 6grendiklerini paylasmalar1 tesvik edilmeli ve Ogrenme siireci keyifli bir
deneyim haline getirilmelidir (Alloway ve Gathercole, 2006; Holmes ve digerleri, 2010; Neps, 2015).
Sinif igi etkinliklerde galisma bellegi yiikiinii yonetebilmek i¢in 6grencilerin yaslarina uygun bellek
kapasitelerinin bilinmesi dnemlidir. Bellek gereksinimi yiiksek etkinlikler, 6grencilerin basarisiz
olmasina ve sinif diizeninin bozulmasina yol agabilir. Ogrenciler sik sik hatirlatma isteyebilir veya
ne yapacaklarini unutup etkinlikleri yarim birakabilir. Bu durum, 6grenme siirecine katilimi
azaltarak onemli 6grenme firsatlariin kagirilmasina neden olur (Gathercole ve digerleri, 2006). Bu
sebeple cocuklarin 6grenme siirecini desteklemek i¢in 6gretmenler, etkinlik baslamadan 6nce 6nceki
bilgileri hatirlatmali, yeni kavramlari geg¢mis deneyimlerle iligkilendirmeli ve cocuklarin
hatirladiklarini paylagsmalarimi tesvik etmelidir. Bu siirecte gorseller, hikayeler, sozlii hatirlatmalar
ve etkinlik boyunca bagvurulabilecek pano veya gorsel planlar kullanilabilir. Ogrencilerin
o0grenmeyi anlamlandirmalarina yardimci olmak igin bilginin neden énemli oldugu agiklanmalidir.
Ayrica, 0gretmenler ¢ocuklar: bellek destekleyici materyalleri kullanmaya yonlendirmeli; duvar
semalar1, yazim listeleri, kisisel sozliikler, say1 dogrular1 ve diyagramlar gibi araglar simif ortamina
dahil edilmelidir. Diisiik calisma bellegine sahip ¢ocuklarin yardim isteme, bilgileri tekrar etme, not
alma ve bilgileri iliskilendirme gibi stratejiler gelistirmeleri desteklenmelidir (Holmes ve digerleri,
2010; Neps, 2015).

Sonug ve Oneriler

Calisma bellegi, bireyin zihinsel siiregleri sirasinda bilgiyi gegici olarak depolayip isleyebilmesini
saglayan temel bir bilissel sistemdir. Bu yapi, 0zellikle akil yiiriitme, anlamlandirma ve 6grenme
gibi karmasik zihinsel islevlerin yiiriitiilmesinde 6nemli bir rol {iistlenir. Okul 6ncesi dénem,
¢ocugun gevresiyle etkilesim kurarak gozlem, muhakeme ve deneyim yoluyla temel becerileri hizla
edindigi kritik bir gelisim evresidir. Calisma bellegi bu yillarda hizli gelisim gdsteren bir bilissel
yap1 olarak dikkat ¢eker. Calisma bellegi; fonolojik dongii, gorsel mekansal kayit defteri, merkezi
yOnetici ve epizodik arabellek olmak tizere dort bilesenden olusur ve hem giinliik gorevlerde hem
de temel akademik becerilerin gelisiminde onemli rol oynar. Matematiksel islemler, yonergeleri
takip etme ve okuma gibi biligsel siireclerde aktif olarak kullanilir. Ozellikle okul dncesi donemde,
smif ici etkinliklerde 6grenmeyi destekleyen kritik bir yapidir. Cocuklarin ¢alisma bellegi gelisimi;
ebeveynlerin egitim ve gelir durumu, kardes sayisi, erken yasta yasanan stres ve istismar gibi
faktorlerden etkilenir. Ayrica, zengin uyaricili ¢evre ve dengeli teknoloji kullanimi bu gelisimi
destekleyebilir. Alanyazin incelendiginde, calisma belleginin erken okuryazarlik, erken matematik
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becerileri ve dil gelisimiyle yakindan iliskili oldugu goriilmektedir. Bu bilissel yapi, ¢ocuklarin temel
akademik becerileri edinme siirecinde &nemli bir rol oynamaktadir. Ogretmenler, dgrencileri sinif
icinde gozlemleyerek onlarin biligsel yiiklerini dikkatle takip etmeli ve bu dogrultuda 6grenme
siireglerini desteklemelidir. Okul O©ncesi donemde, etkinliklerin ¢ocuklarin ¢alisma bellegi
kapasitesine uygun sekilde diizenlenmesi énemlidir. Etkinlik 6ncesinde, ¢ocuklara 6nceki bilgileri
hatirlatmak, yeni kavramlari ge¢mis deneyimlerle iliskilendirmek ve hatirladiklarmi paylasmalarin
tegvik etmek ogrenmeyi giiclendirir. Ogrenilen bilgilerin kalicthigini artirmak igin sarkilar,
tekerlemeler, gorsel ipugclar1 ve harici bellek destekleri kullanilabilir. Ayrica, yeni bilgiler 6nceki
ogrenmelerle baglantili sekilde sunulmali ve 6nemli noktalar sik sik tekrar edilmelidir. Bu bilgiler
1s181inda asagidaki onerilerde sunulmustur.

Oneriler

® Okul Oncesi 0gretmenlerine, ¢ocuklarin ¢alisma bellegi becerilerini taniyip bu becerileri nasil
destekleyebileceklerine yonelik egitimler verilebilir. Bu tiir bir hizmet i¢i egitim stireci,
ogretmenlerin simnif ortaminda daha bilingli uygulamalar gelistirmelerine olanak saglayabilir.

o Ogrenme ortamlari, ¢ocuklarin ilgisini cekebilecek nitelikte yazili ve gorsel materyallerle
zenginlestirilebilir. Cocuklarin ¢alisma bellegini desteklemek amaciyla simif ortamina; Oriintii
panolari, siral1 yonerge tablolari, glinliik rutin grafikleri (sabahtan aksama kadar olan oyun, yemek,
etkinlik zamanlarini gosterir grafikler), olus zamanina gore kisa hikaye kartlar1 ve resimli igslem
dizileri gibi yazili1 ve gorsel materyaller yerlestirilebilir.

® Okul 6ncesi 6gretmenler tarafindan simf igi etkinlikler, ¢ocuklarin ¢alisma bellegi bilesenlerini
daha etkili kullanmalarini destekleyecek bicimde planlanabilir ve uygulanabilir. Verilen nesnenin
esini bulma oyunlari, kisa dykiiyii dinledikten sonra olay sirasini hatirlama etkinlikleri, renkli say1
kartlarin1 kullanarak siralama ve oriintii ¢aligmalari, basit yonergeleri iceren resim kartlariyla
oynanan oyunlar (6rnegin: etrafinda don, kulagina dokun, zipla, elini basina koy vb.) ¢ocuklara
adimlari sirayla takip etmeyi 6gretmeye yonelik 6grenme ortamlarinda uygulanabilir.

o Ogrenilen bilgilerin tekrarma smif iginde diizenli olarak yer verilmelidir. Giin sonu
degerlendirmeleri, hatirlama oyunlar1 ve grup i¢i paylasimlar, bilgilerin pekismesine katk:
saglayabilir.

* Ebeveynler, cocuklarinin ¢alisma bellegi becerilerini gelistirmek amaciyla, bilgiyi zihinde tutma
ve kullanma siireglerini destekleyen; giinliik yasantilarina uygun etkinlikler ve deneyim firsatlar:
sunabilirler.

¢ Ebeveynlerin, ¢ocuklarinin galisma bellegi gelisimini nasil destekleyebilecekleri konusunda
farkindalik kazanmalarmi saglamak amaciyla bilgilendirici rehberlik programlari hazirlanip
uygulanabilir.

¢ Ebeveyn egitim diizeyi diislik, ekonomik yetersizlik yasayan, yetersiz ¢evre kosullarina sahip,
istismara maruz kalma gibi risk grubunda olan ¢ocuklarin c¢alisma bellegi beceri diizeyleri
belirlenebilir. Degerlendirme sonucunda, calisma bellegi becerileri yeterince gelismemis olan
cocuklara yonelik destekleyici egitim programlarinin uygulanmasi yararh olabilir.

* Gelecek arastirmalarda, calisma bellegini destekleyici sinif ici uygulamalarin etkililigi deneysel
yontemlerle incelenebilir. Ayrica, ailelerin bu stirecteki rolii de arastirilarak ev ortaminda
uygulanabilecek stratejilere yonelik veriler elde edilebilir.
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¢ Calisma bellegi ile ¢ocuklarin iletisim, sosyal-duygusal beceriler, saldirgan davranislar gibi
konularla iligkisini inceleyen arastirmalara ihtiyag vardir. Bu tiir ¢alismalar, ¢ocuklarin bilissel ve
sosyal-duygusal gelisimini biitiinciil olarak degerlendirmeye katk: saglayabilir.

Etik Kurul Onayz1: Bu arastirma, yontemi itibariyla etik kurul onay1 gerektiren bir caligma kapsaminda degildirg
Arastirmacilarin Katki Orani: Bu ¢alismanin tiim asamalari yalnizca yazar tarafindan gergeklestirilmistir.

Catisma Beyani: Yazar, herhangi bir ¢ikar ¢atismasinin s6z konusu olmadigini beyan etmektedir.
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