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Abstract

This initial look investigates the interplay between hobby and memory in the Executive
Function (EF) framework amongst university youngsters. EF, a crucial cognitive gathering,
governs higher-order thinking tactics. Attention and reminiscence are vital components of
EF, contributing uniquely to cognitive functioning. They look at employed carefully designed
assessment responsibilities to the degree of those cognitive abilities in 30 children,
categorizing them into interest and memory responsibilities. Results found variations in
students' universal overall performance, indicating numerous visuospatial capabilities,
interest span, and memory endure in thought tiers. The evaluation of gender-related
versions discovered insignificant consequences, suggesting that gender has minimal an
impact on specific factors of E. This study sheds moderate at the complicated dating amongst
interest and reminiscence within EF, offering valuable insights into cognitive development
amongst students. Understanding these cognitive methods can tell educational techniques
and interventions to help student's average cognitive increase and academic success.
Keywords: Executive Function, Cognitive Development, Attention and Memory

Introduction

Executive Function, also referred to as EF, is a notion that plays a crucial role in contemporary
cognitive psychology. It is responsible for setting up higher-order cognitive processes
(Diamond, 2020). According to Schirmbeck et al.'s research from (2020), govt functioning
comprises a variety of mental abilties, along with interest, memory, decision-making, and
many extra, all of which play important roles in an character's daily functioning. This
complicated assemble acts because the cognitive "command centre" makes engaging in
higher-order thinking and adjusting behaviour less complicated (Diamond, 2020). Moreover,
Cristofori et al. (2019) and Macoun et al. (2021), EF is significantly critical not simplest for
adults however additionally for scholar, because it serves as the muse for their cognitive
improvement, educational accomplishments, and social relationships (Giovannoli et al.,
2020).
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Within the vast range of EF, interest and memory appear as two key regions with specific
residences and features (Atkinson & Shiffrin, 1968). Attention includes focusing on unique
stimuli, whilst reminiscence stores and retrieves facts. According to Liang et al. (2021), interest
is the ability to selectively aware of precise stimuli or statistics while concurrently filtering
out distractions (Milajerdi et al., 2021). This skill is relevant to the field of attentional Function
(EF). According to Angelopoulou and Drigas (2021), it performs a widespread part in directing
and controlling cognitive methods, allowing people to successfully distribute their mental
assets duties (Peristeri et al., 2020). In addition, attention deficiencies are regularly stated in
medical sicknesses inclusive of interest-deficit/hyperactivity sickness (ADHD), which
highlights the need of understanding attention inside the context of the EF framework (Liang
et al.,, 2021).

Conversely, memory is necessary to the coordination of cognitive strategies within EF
(Nouwens et al., 2021). In the context of EF, memory refers back to the capacity to keep and
retrieve facts, facilitating the seamless go with the flow of cognitive operations (Panesi &
Morra, 2020). Working memory, mainly, is a middle detail of EF, permitting the temporary
storage and manipulation of information for obligations like problem-fixing and selection-
making (Nouwens et al., 2021). Memory's importance within EF extends past man or woman
responsibilities; it underpins the capability to maintain a coherent narrative of 1's
experiences and interactions (Veraksa et al., 2020). Understanding reminiscence in the EF
paradigm is vital, as deficits on this cognitive domain are found in numerous scientific
conditions and developmental issues (Sartori et al., 2020).

In cognitive psychology, Executive Function (EF) assumes a relevant function, governing a
complex interplay of cognitive methods (Diamond, 2020).EF functions a massive style of
highbrow faculties, together with but no longer restricted to, cognitive flexibility, inhibitory
manipulate, on foot reminiscence, and planning (Doebel, 2020). This multifaceted assemble
is essential for responsibilities requiring reason-directed behavior, hassle-fixing, and adaptive
responses to various environmental needs (Thompson & Steinbeis, 2020). EF plays a vital
function in adolescence improvement and person functioning, making it a focus of research
at some stage in numerous disciplines, from training to medical psychology (Cristofori et al.,
2019). Awhole statistics of EF is instrumental in shedding light on its additives, which includes
hobby and reminiscence, and their complicated roles indoors this cognitive framework
(Alsaedi et al., 2020).

Distinguishing hobby and reminiscence within the Executive Function (EF) realm is critical to
unraveling the difficult cognitive procedures that govern human conduct (Sartori et al.,
2020). Attention, a element of EF, consists of allocating cognitive property to specific stimuli
or information, permitting humans to method and respond to environmental cues
(Angelopoulou & Drigas, 2021). In assessment, memory interior EF pertains to the encoding,
garage, and retrieval of facts for destiny use (Veraksa et al., 2020).

Additionally, memory is vital for scholars to keep and retrieve facts, impacting their
capability to consider education, clear up troubles, and construct a coherent know-how of
the world (Andrews et al., 2021). Memory deficits can lead to annoying conditions in
educational achievement and save you cognitive growth (Lund et al.,, 2020). Thus,
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information and assisting pupil's attention and reminiscence capabilities are crucial for their
overall improvement and fulfillment in academic settings (Perone et al., 2021).
Understanding those differences is giant, because it lays the inspiration for comprehending
their roles in EF and their have an effect on on better-order cognitive techniques.

Literature Review

Background of Executive Function

Executive Function (EF) constitutes a multifaceted construct that orchestrates diverse
better- order cognitive processes essential for adaptive behaviour and purpose attainment
(Berardi et al., 2021). The cognitive "command center" is chargeable for planning, choice-
making, working reminiscence, cognitive flexibility, and inhibitory control (Doebel, 2020).
The idea of EF has won prominence in cognitive psychology, education, scientific psychology,
and neuroscience because of its pivotal function in regular functioning (Tiego et al., 2020).
However, the cutting-edge understanding of EF has advanced drastically over time. Notable
contributions from important theorists like Baddeley and Hitch (1974), who brought the idea
of operating reminiscence, have paved the way for a more refined knowledge of EF
components (Cristofori et al., 2019).

Over the years, diverse standardized measures and assessment techniques had been
advanced to capture different components of EF, inclusive of tasks like the Wisconsin Card
Sorting Test and the Stroop venture (Cristofori et al., 2019). These evaluation system are
instrumental in each studies and medical settings, figuring out EF deficits and informing
interventions (Camerota et al., 2020). Understanding the developmental trajectory of EF is
every other essential element. Research has mounted that EF develops substantially from
youth to maturity (Thompson & Steinbeis, 2020). In scholar, EF performs a critical feature in
instructional success, social interactions, and normal cognitive growth, making it a topic of
particular interest in schooling (Cristofori et al., 2019; Macoun et al., 2021).

Memory within Executive Function

One of the primary aspects of reminiscence inside EF is running memory (WM). WM lets in
people to in short keep and manage statistics necessary for cognitive duties together with
problem-solving and choice-making (Nouwens et al., 2021). WM is a restricted capacity device
in which statistics is processed and retained for brief durations (Jusiené et al., 2020). It is taken
into consideration a middle detail of EF, serving as a workspace for mental operations that
guide behaviour and cognition (Diamond, 2020). Theoretical frameworks had been advanced
to clarify the position of reminiscence inside EF. For instance, Baddeley's model of WM posits
a tripartite device, comprising the important authorities, phonological loop, and visuospatial
sketchpad, which together assist memory strategies (Diamond, 2020). This model gives a
conceptual framework for know-how how memory capabilities inner EF, specifically in
phrases of transient garage and manipulation (Lowe et al., 2021).

Empirical research has similarly highlighted the significance of reminiscence internal EF.
Moreover, memory deficits interior EF are positioned in medical populations, which
incorporates humans  with  attention-deficit/hyperactivity illness (ADHD) or
neurodevelopmental problems, emphasizing the practical relevance of statistics memory's
feature in EF (Liang et al., 2021). Current studies tendencies emphasize the significance of
exploring reminiscence's interplay with different EF components, which incorporates hobby
(McHarg et al., 2020). The interaction amongst memory and attention inside EF is dynamic,
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with research investigating how those cognitive strategies collaborate or compete in
cognitive duties (Sartori et al., 2020). Research also explores interventions and training
programs targeting enhancement of reminiscence to enhance everyday EF and cognitive
functioning (Scionti et al., 2020).

Attention within Executive Function

Attention, as an critical component of Executive Function (EF), is paramount in cognitive
manage, guiding the allocation of cognitive assets and facilitating intention-directed
behavior (Angelopoulou & Drigas, 2021). Within the EF framework, interest is the cognitive
capacity to selectively consciousness on particular stimuli, information, or obligations while
suppressing beside the point or distracting factors (Liang et al., 2021). This ability for
selective interest is critical for green facts processing and imperative to regulating real-time
cognitive methods (Criscietal.,2021). Theoretical models had been proposed to elucidate the
function of interest within EF. For instance, Posner's version of attention posits three
networks: alerting, orienting, and government attention, with the latter carefully aligned with
EF processes (Diamond, 2020).

Empirical research has consistently verified the importance of attention in EF-associated
activities. Attention deficits are regularly determined in clinical situations such as interest-
deficit/hyperactivity sickness (ADHD), in which individuals show off demanding situations in
sustaining attention, transferring cognizance, and inhibiting impulsive behaviours (Liang et
al., 2021). Moreover, research examining the effect of attentional schooling packages on EF
have shown promising outcomes, suggesting that targeted attentional interventions can
decorate typical executive manage and cognitive functioning (Scionti et al., 2020). Current
studies traits in the EF domain consciousness on the dynamic interaction between attention
and different cognitive procedures, specifically memory. Investigations into the collaboration
and opposition among attention and reminiscence shed mild on the difficult nature of these
EF components (Sartori et al., 2020).

Interplay Between Memory and Attention in Executive Function

Memory and interest within the EF cognitive domain names are interconnected and
frequently collaborate to optimize cognitive functioning (Sartori et al., 2020). Memory
contributes with the useful resource of providing a repository of beyond reports and records,
even as interest performs a crucial position in directing cognitive assets to relevant statistics
(Laureys et al., 2022; Soto et al., 2020). In the context of EF, reminiscence and hobby
regularly artwork collectively in the direction of obligations requiring cognitive manage and
flexibility. Working Memory (WM), a middle factor of EF, is based on both reminiscence and
attentional strategies (Holmes et al., 2021; Liu et al., 2020). WM permits people to briefly
preserve and manipulate statistics, requiring energetic interest to update and control
memory contents (Spiegel et al., 2021). This interplay is obvious in diverse cognitive
responsibilities wherein individuals must preserve records whilst selectively getting to
unique factors of the task (Veraksa et al., 2020).

Moreover, interest and memory also can compete for cognitive resources, especially when
hobby is split or overloaded (Laureys et al., 2022). For instance, in responsibilities traumatic
divided attention, along side multitasking, human beings may also enjoy interference among
their reminiscence and attentional processes (Sartori et al., 2020). This competition can result
in reduced cognitive efficiency and impaired project overall performance.
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In the have a have a look at, the interplay amongst memory and hobby inside the Executive
Function (EF) framework might be measured thru a fixed of cautiously decided on sports
activities. These sports have been designed to assess how reminiscence and hobby
collaborate or compete in severa cognitive obligations, losing mild on their dynamic
relationship. For example, the "Word List Learning" hobby will measure verbal reminiscence
by means of manner of assessing the kid's potential to memorize and remember a listing of
phrases. This will provide insights into how reminiscence features internal EF. Similarly, the
"Attention Span" project will compare the kid's capability to maintain attention over an
prolonged length, reflecting the location of attention in real-time cognitive manage. The
"Letter Fluency" and "Category Fluency" physical activities will assess cognitive flexibility and
memory don't forget inside established contexts, demonstrating the interplay among
these components. Furthermore, the "Clock Drawing" and "Figure Copying" activities will
gauge visuospatial abilties and visual-motor coordination, showcasing the mixing of interest
and memory in obligations that require each cognitive capabilities concurrently. These
measurements intention to capture the difficult interaction and ability opposition between
memory and interest in the EF cognitive domain names, helping to deepen our understanding
of these important cognitive tactics.

Methodology

In this have a observe, the studies method is centred on a quasi-experimental layout,
strategically crafted to assess the govt. Function of students. By adopting this method, the
observe goals to investigate cognitive techniques which include cognitive flexibility, running
reminiscence, and inhibition within a controlled surroundings. Through the quasi-
experimental design, the effect of particular interventions or elements on authorities
Function, presenting precious insights into cognitive development and academic practices,
became decided and analysed (Veraksa et al., 2020).

This study's pattern consists of students decided on primarily based on behavioural reviews
provided by way of way of their instructors. This technique of choice ensures that
participants show off quite a number behaviours and cognitive capabilities applicable to the
study's attention on authorities Function. By leveraging instructor observations, the pattern
encompasses students who can also show various ranges of cognitive flexibility, jogging
memory, and inhibition, as a result supplying a diverse pool for assessment. This approach
enhances the examine's external validity, bearing in mind broader generalization of findings
to scholar populations with similar traits.

The BEAT assessment module became decided on as the primary device because of its
mounted reliability and validity in measuring executive characteristic (Holmes et al., 2021).
This decision was justified via the module's comprehensive nature and capability to assess
numerous aspects of executive Function, inclusive of cognitive flexibility, operating
reminiscence, and inhibition. The studies utilizes sports from the BEAT Assessment Module
for coaching, such as Clock Drawing, Figure Copying, Word List Learning, and Letter Fluency.
Grading standards range from Incapable to Excellent. Preparation time is half-hour with 1 or
2 instructors helping. Ethical issues include parental consent and fundamental permission,
with sports lasting 1 hour, as summarised in Table 1.

The process for accomplishing the activities is established into 3 levels. In Step 1, clean
commands are furnished to collaborating youngsters to make sure comprehension of the
interest targets while minimizing confusion. Step 2 involves demonstrating each activity to
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the youngsters, supplying them with a visual and practical knowledge of the duties and
addressing any uncertainties. Finally, in Step 3, the sports are sequentially implemented,
with every student in my view assessed whilst ensuring compliance with the assessment
methods. For the Clock Drawing pastime, the method involves supplying the response shape
to the examinee, instructing them to draw a clock with unique settings, and recording their
uncooked score based at the accuracy in their drawing. Similarly, Figure Copying calls for the
examinee to replicate a given diagram, with points awarded for every element drawn
appropriately. This pastime assesses visuospatial capabilities and the potential to consider
and reproduce visible styles, which are important components of working reminiscence and
visible-motor coordination. Word List Learning involves 3 trials of phrase take into account,
with the whole range of phrases recalled across the trials constituting the uncooked score.
This task pursuits to degree verbal memory and the capacity to encode, save, and consider
verbal statistics. Finally, Letter Fluency assesses the capability to generate words starting
with a specific letter within a time restriction, with the uncooked score being the whole
qguantity of accurate phrases produced. This challenge aims to assess verbal fluency,
cognitive flexibility, and the ability to access and bring words beneath a restricted
circumstance (starting with a particular letter). Ethical issues encompass obtaining parental
consent and permission from the school essential before conducting the take a look at.

Table 1
Overview of Research Activity Preparation and Implementation
Method of Activity Preparation BEAT Assessment Module
Activities Clock Figure Word List Letter
Drawing Copying Learning Fluency
Grading Criteria Incapable, Poor, Excellent
Duration for Preparation 30 minutes
Number of Teachers Assisted 1 i 2 2
Ethical Consideration e Parental consent
e Permission from school principal
Rules Given Provided based on the BEAT Assessment Module
Duration of Activity 1 hour

Results and Findings

The consequences from those evaluation tasks provide a comprehensive photo of the
student's overall performance in numerous cognitive domains related to Executive Function.
The findings imply person variations in memory, interest, visuospatial abilties, and verbal
fluency, underscoring the complexity of EF. These versions in EF talents among students are
vital to bear in mind when tailoring instructional interventions and aid to enhance their
cognitive development and academic fulfillment.

Performance Variations in Cognitive Tasks among Children

Clock Drawing and Task 2: Figure Copying

This mission mainly assesses visuospatial abilities and running reminiscence. Successfully
completing this task is predicated on reminiscence to keep in mind the numbers and interest
to detail in phrases of spatial arrangement. The final results measures a mixture of those
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cognitive capabilities. Based on Figure 4.1, for Clock Drawing, 20% of the contributors had
been classified as Incapable, indicating a tremendous trouble in finishing the venture
appropriately. However, a larger share of contributors (fifty three.3%) verified excellent
performance, suggesting a incredibly better skillability in replicating the clock face and
setting the time correctly. Meanwhile, 26.7% of individuals fell into the poor category,
indicating problems in finishing the project accurately but with room for improvement.

In contrast, Figure Copying yielded exceptional results, with a smaller percent of contributors
classified as Incapable (6.7%) as compared to Clock Drawing. This shows that fewer
individuals struggled significantly with replicating the given layout as it should be. However,
the distribution of individuals across the poor and excellent categories differed barely from
Clock Drawing. A better percent of individuals (60%) established excellent overall
performance in Figure Copying, indicating a distinctly better proficiency in accurately
replicating the given design—conversely, 33. Three% of contributors fell into the poor
category, indicating a few problems in accurately copying the parent.

70

60
g 50
E
S 40
=
£ 30

10

Incapable Poor Excellent
Parfarmance
B Task 1: Clock Drawing M Task 2: Figure Copying

Figure 1 Overview of childrens'scores for Task 1 and Task 2.

Upon comparing the two obligations, it's miles obtrusive that Figure Copying generally
yielded better possibilities of members labeled as excellent than Clock Drawing. This
indicates that participants confirmed a better degree of talent in as it should be replicating
the given layout as compared to drawing a clock face and putting the time successfully.
Conversely, Clock Drawing had a higher percent of contributors categorized as Incapable
than Figure Copying, indicating more problem in accurately completing the undertaking.
Student may locate tasks involving dependent replication (like Figure Copying) less difficult
than those requiring the combination of multiple cognitive abilities (like Clock Drawing,
which involves visuospatial abilities, reminiscence, and information of time). This suggests
that whilst kids can replicate simple designs accurately, they'll warfare with responsibilities
that require synthesizing specific varieties of data. Teachers can tailor their coaching
strategies to gradually introduce extra complex tasks that combine numerous cognitive
capabilities, starting with easier replication tasks to build self belief and simple talents.
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Task 3: Word List Learning

Moving directly to the Word List Learning challenge 3, this hobby in the main assesses
reminiscence, in particular verbal reminiscence. While this task is wonderful from the
preceding ones, the memory element is probably encouraged with the aid of the teenagers'
operating memory capabilities, which were partly assessed within the Clock Drawing project.
The outcomes (Figure 4.3) indicated that a tremendous majority of the youngsters,
accounting for 70%, acquired a score of 0, reflecting their struggles in memorizing and
recalling the listing of phrases. In comparison, 30% of the students received a score of one,
indicating some success in the phrase listing gaining knowledge of mission. This locating
shows ability demanding situations in verbal memory many of the student organization,
with a majority experiencing problems on this aspect of government Function. While this
project is wonderful from the previous ones, the memory issue is probably encouraged by
the youngsters' running memory abilties, which had been partially assessed inside the Clock
Drawing task.

Task 3: Word List Learning
0%

® Incapable
= Poor
D Fermall aes

Figure 2 Overview of Childrens' Scores for Activity 3

Task 4: Letter Fluency

This task commonly assesses verbal fluency and reminiscence. In the Letter Fluency
undertaking 4, all students (a hundred%) received a rating of 0, indicating that none of them
ought to generate words fluently based totally on a given letter, suggesting ability difficulties
in verbal fluency and memory. The a hundred% lack of ability fee inside the Letter Fluency
assignment might be due to several factors. If the students are very younger, they could want
to increase the important language capabilities and cognitive flexibility to carry out properly
in tasks requiring speedy phrase retrieval primarily based on a selected initial letter.
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Task 5: Letter fluency
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Figure 3 Overview of Childrens' Scores for task 4

Results and Findings

In studying the memory strategies employed by means of youngsters, it turned into evident
that a diverse variety of strategies become applied in the course of the assessment tasks.
Children established numerous methods, which includes practice session, organization,
elaboration, and imagery, to encode and retrieve information. Some students relied on rote
repetition to memorize gadgets, even as others hired extra state-of-the-art techniques such
as creating intellectual associations or visualizing information to useful resource memory
retention. These findings underscore the character variations in memory processing and
highlight the adaptability of children in using one of a kind technique to beautify memory
overall performance. Moreover, the effectiveness of those techniques diverse among
students, with a few demonstrating talent in utilising mnemonic devices and elaborative
encoding strategies, at the same time as others desired assist to appoint effective memory
techniques. Understanding the repertoire of reminiscence strategies employed by means of
the usage of students is crucial for designing targeted interventions aimed closer to
enhancing memory universal performance and assisting children cognitive development
(Thompson & Steinbeis, 2020). The effects display huge man or woman variations in
reminiscence processing, indicating that students aren't a homogenous organization of their
mastering techniques. This variety necessitates customized educational interventions,
emphasizing the significance of tailored teaching techniques to enhance memory standard
overall performance and cognitive improvement. By figuring out the variety of techniques
used by children, educators can tailor instructional techniques to address numerous studying
patterns and offer guidance on effective memory-improving techniques.

Conclusion

In quit, the findings underscore the complicated interaction amongst interest and memory
internal Executive Function (EF) among school students. Future studies ought to discover the
longitudinal effects of intervention strategies on reminiscence and interest enhancement in
numerous academic contexts. Researchers can gain insights relevant to diverse cultural and
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academic settings by means of manner of manner of adopting a broader lens beyond
particular geographic regions. Understanding the ones cognitive procedures informs
powerful educational interventions globally, fostering surest cognitive improvement and
academic success among kids.

The analysis of overall performance distribution throughout reminiscence and interest
responsibilities discovered out a nuanced picture of children's cognitive profiles and
Executive Function (EF) functioning. Examination of ratings at some stage in the very
excellent, lowest, and middle stages supplied insights into the variety in children's cognitive
skills within the sample. Patterns determined in overall performance distribution indicated
severa cognitive profiles among kids, with a few demonstrating immoderate abilties, even
as others exhibited stressful situations in reminiscence and hobby responsibilities. The
distribution of ratings highlighted person versions in EF functioning, with implications for
educational practice. Understanding the distribution of performance allows educators to
pick out students who may additionally require centered help or interventions to deal with
precise cognitive traumatic situations.

Moreover, it underscores the significance of adopting a differentiated method to coaching
that comprises various gaining knowledge of desires and cognitive capabilities within the
lecture room. By acknowledging and addressing versions in cognitive functioning, educators
can sell inclusive mastering environments that aid all kid's academic success and cognitive
improvement. Additionally, insights won from performance distribution facts can inform the
layout of personalized interventions tailor-made to individual children's strengths and
weaknesses in reminiscence and interest domains.

The evaluation of intervention techniques for memory and attention enhancement
underscores the importance of adopting a multifaceted method to support children's
cognitive improvement. Proposed interventions consist of leveraging mnemonic gadgets,
spaced repetition, and retrieval exercise to beautify reminiscence performance.
Additionally, attentional enhancement techniques such as mindfulness physical activities,
interest schooling, and environmental changes had been cautioned to improve children's
attentional manipulate and cognitive regulation competencies. Teachers' pivotal position in
enforcing proof-based interventions and creating supportive studying environments can't be
overstated. Educators can play a key function in designing and turning in interventions
tailored to satisfy person children's wishes, considering their specific cognitive profiles and
learning styles. Collaborative methods related to instructors, parents, and educational
specialists are essential for designing complete intervention packages that efficaciously deal
with reminiscence and attentional demanding situations. By enforcing these intervention
strategies, educators can gain knowledge of surroundings that promotes most fulfilling
cognitive functioning, supporting youngsters' memory encoding, retention, and don't forget
processes and enhancing their attentional attention and cognitive manage. Ultimately, those
interventions purpose to optimize children's cognitive improvement and educational
achievement via offering them with the essential tools and help to thrive in educational
settings.
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