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1. Introduction 

xecutive function (EF) skills refer to a gamut of cognitive functions: 

Reasoning, planning, problem-solving, and life management. There 

are connections between and influences from activities across many 

different brain areas promoting these activities (Blair, 2017). EF is required 

for almost all of our daily activities to be performed adequately (Snyder et al., 

2015). Working memory, inhibitory control, and cognitive flexibility are the 

"Executive Functions" (EFs) that allow us to make plans in advance time, 

prevent impulsive or tempting behaviors, keep focus, reason, solve problems, 

adapt flexibly to changing needs or priorities, and view the world from novel 

and distinct angles (Diamond & Ling, 2016). The growth and development of 

EF skills commence in early childhood and typically extend until early 

adulthood, as they become progressively effective and efficient (Zalzo & 

Carlson, 2020). Children's development of EF profoundly affects their 

behavioral, cognitive, social, and mental skills. Recognizing the formation of 

these processes during development enables a thorough assessment of EF in 

this demographic (McKenna et al., 2017).  
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Recent years have seen an upsurge in the investigation of early childhood EF. The basic premise of 

many of these studies is that the development of EF is an outcome of several domain-general component 

processes (e.g., shifting, inhibitory control, and updating of working memory). This point of view has 

shaped our knowledge of the connections between EF and other facets of development, the 

environment's effect on EF's development, and the best methods to help children who struggle with it. 

Nonetheless, there are conceptual and empirical arguments against this interpretation of EF. It is more 

precise to describe the development of the EF as the formation of control-using abilities by particular 

goals. One study proposes that children do not just automatically adopt an inhibitory process they can 

use in various contexts. On the contrary, they acquire the ability to use control in specific ways to 

achieve particular goals, like not hitting a playmate who steals one of their toys. These abilities might 

be affected by a variety of factors, such as recognizing what it is like to be hit by someone and being 

aware of the hurt that others may cause, adhering to ethical values about refraining from injuring others, 

being aware of socially acceptable alternatives to hitting, having the social skills necessary to retrieve 

a toy without hitting, thinking that hitting could result in reprimands, and more (Doeble, 2020).  

EF skills have also received much attention among the various factors contributing to the socioeconomic 

status (SES)- achievement gap, owing to their significance in facilitating the development of academic 

skills (Waters et al., 2021). Since academic achievement and EFs have a strong connection, providing 

specialized EF training might assist students in learning and acting with greater efficiency.  

Nevertheless, the history of cognitive approaches in EF training intervention to attain academic 

achievement has taken a peculiar turn despite the proliferation of research on EF in the clinical 

population. Many interventions are available for young children and adolescents, but a comprehensive 

study on the effectiveness of these training programs still needs to be done. The objective of the current 

review is 1) to review the existing literature on EFs within the last decade, 2) to tie together all forms 

of eclectic EF training, along with the impact these interventions have on various cognitive processes, 

including bilingualism and reading/math comprehension and finally 3) to discuss the effectiveness of 

these interventions.  

2. Development of Executive Function in Children 

A brief overview of the evolution of EF skills from the viewpoint of developmental social-cognitive 

neuroscience was provided by Zelazo and Carlson (2020), who also remarked on the significance of 

experience on the normal and atypical development of the brain systems that underpin these skills. 

Considering this research, EF abilities are a basis for academic achievement and vital for learning 

arithmetic and solving math problems. Further research showed that EF skills can be acquired via 

scaffolded training and that the efficacy of interventions can be increased by training both hot (more 

emotional) and cool (more cognitive) EF skills, reducing disruptive bottom-up influences like stress, 

and including a reflective, metacognitive element that fosters far transfer of learned skills. The study 

had significant applications for children in danger of not finishing school. It also raised the possibility 

that interventions that target EF skills in the context of math education may help decrease socio-

economic gaps in school success. 

Additionally, the case of EF has been reinforced by the richness and diversity that the developmental 

period offered. Children's development of EF profoundly affects their behavioral, cognitive, social, and 

emotional capacities. Understanding the construction of these processes during development allows the 

efficient assessment of EF in this demographic. The aim of the meta-analysis done by McKenna et al. 

(2017) was to expand knowledge about the structure of children's EF. This meta-analysis was carried 

out, incorporating studies that used functional magnetic resonance imaging (fMRI) to assess children 

(ages 6 to 18) on tasks related to inhibition, shifting, and working memory updating. The neural 

activation shared by tasks was connected just to inhibition, shifting, or updating—tasks frequently 

thought of as basic executive processes, and it was contrasted with the activation shared by all executive 

tasks. The findings confirmed that inhibition, shifting, and updating are partially distinct but partially 

overlapping brain processes in children older than six. 

Furthermore, there was a range of overlap between the shared neural activity across all tasks (linked to 

a hypothesized "unitary" component of EF) and the activation associated with each distinct executive 
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process. These results lent credibility to the idea that children of this age can benefit from applying one 

of the most prominent structural models of executive functioning in adults. The results also 

recommended that this population's particular executive processes and unitary EF must be carefully 

investigated and measured.  

Along with the other investigations, a systematic developmental paradigm that recognized the 

integrative nature of children's EF was called for. The paradigm results revealed that a structural model 

of EF, which proposed several distinct processes and one provided underlying mechanism, could be 

used during development. Nevertheless, based on recent behavioral results, inhibition appeared unlikely 

to be separated from the common process. Furthermore, updating and switching seemed distinct when 

thinking about adolescents and children. However, it was possible for these processes to be converged 

in children. Therefore, a new systematic developmental model might be required considering the 

complexity of development and the shifting structural climate of EF throughout childhood (Brydges et 

al., 2014; Howard et al., 2015; Lerner & Lonigan, 2014). Careful measurements of both common and 

process-specific components should be fostered by the EF model (McKenna et al., 2017).  

3. Socioeconomic Status: The Financial State of the Family Changes EF 

Given their importance in fostering the development of academic skills (Nouraey et al., 2023; Sadeghi 

Ordoubadi et al., 2023), EF skills have drawn much attention among the several factors influencing the 

SES-achievement gap. While recent research indicates that global EF components affect SES-

achievement links, investigating the precise roles played by individual EF components in the connection 

between SES and achievement has received less attention. The NICHD Study of Early Child Care and 

Youth Development data was examined to determine the direct and indirect connections between 

preschool EF skills, first-grade math and reading achievement, and SES indicators. Working memory 

and parent education were revealed to be the most distinct and predictive factors of both achievement 

domains using path analysis. Additionally, only working memory regulates the connection between 

parent education and children's math achievement after adjusting for baseline academic skills, verbal 

aptitude, and other child- and family-level factors. These results thoroughly examined the precise 

mechanisms by which children's socioeconomic disadvantage affects their growth in school and serve 

as a first step in developing more exact goals for programs and policies meant to close the achievement 

gap (Waters et al., 2021). 

Evidence suggests that compound measures of EF, which can be obtained by averaging children's 

performance across different EF tasks or creating a latent EF variable, were employed in most studies. 

These analytical techniques help evaluate the general connections between EF and kids' performance 

results. Still, they cannot evaluate possible special impacts. The relevance of assessing their effects 

independently is emphasized by evidence of differential predictions among essential EF skills to 

children's accomplishments (Ahmed et al., 2019; Nguyen & Duncan, 2019). A single sign may predict 

EF, achievement, or both. However, previous studies have only used compound measures of SES. 

According to Davis-Kean et al. (2019), parent education and family income have specific impacts on 

children's development and should be modeled individually to compensate for their respective 

contributions to children's achievement and EF. Merely a small number of these studies integrated 

control variables into their analysis, like demographic traits or additional cognitive components (Jacob 

& Parkinson, 2015). 

To further probe into culture as a contributing factor in SES development, while it frequently comes to 

light that children of immigrants from East Asia function better academically than children born in 

North America, little is known about the social-cognitive variables contributing to this discrepancy. It 

is possible that variations in academic achievements between East Asian and North American cultures 

could be caused by variations in EF, given the significant role of EF for academic achievement and 

evidence that EF matures more quickly in East Asian cultures than in North American cultures. This 

possibility was investigated by reviewing data revealing cultural variations in EF development, but it 

was found that the fundamental ideas and findings were limited in several important ways. To overcome 

these limitations, a framework was provided by Cho et al. (2023) that connected EF, culture, and 

academic achievement. This framework was based on novel theoretical concepts regarding the nature 



 Executive Function and Learning Outcomes: A Systematic Review 

 

Page | 4 

of EF and how it relates to social context. Initially, the framework outlined a theoretically feasible 

mechanism by which interactions with others impacted children's EF, a crucial barrier in defining social 

factors that affect children's cognitive growth. It accomplished this by replacing the more traditional 

componential model of EF with a control skills characterization of EF. The main drawback of the 

componential view of EF was that contrary to popular practice-based interpretations of the causes of 

cross-cultural differences in children's EF, there was minimal empirical evidence for the far-transfer 

impacts of training core EF components (e.g., working memory, inhibitory control, and shifting; Kassai 

et al., 2019; Shepard et al., 2023).  

Second, the proposed model differentiated between the roles performed by social and cultural effects 

on EF. Social impacts were defined as the characteristics and conduct of caregivers, such as parents and 

instructors, and they immediately impacted children's capacity for self-control. In contrast, cultural 

influences related to the larger framework of standards and beliefs surrounding caregiver-child 

relationships facilitated the relationship between social factors and children's EF. Given this, the model 

might consider data indicating that, based on the child's cultural background, the same class of parental 

attitudes and behaviors—authoritarian parenting—might have distinct connections with different 

outcomes (Pinquart & Kauser, 2018). Although it was hypothetical, it had not been directly examined 

if culture affected the relationship between parental behaviors and children's EF as predicted by the 

model. Indeed, because there is a shared expectation in collectivist cultures that children ought to live 

up to family expectations, some researchers have proposed that Asian-American parents find it easier 

to teach their kids values related to academic achievement and a strong work ethic (Hsin & Xie, 2014). 

For a culture to be understood in proper cultural contexts, it is determined that culture is an ensemble 

of values and beliefs that children and caregivers share (Cheung & Lim, 2022; Huang & Gove, 2015). 

The model had merit in that it enabled an understanding of how social influences affect children's EF 

and incorporated findings regarding potential cultural differences in the psychological interpretation of 

specific socialization practices. This was made possible by the model's two distinct entities: Social 

influences as a variable affecting children's EF and culture as the moderating factor between social 

influences and children's EF (Cho et al., 2023). 

4. The Role of EF on Math/Reading Comprehension 

In the context of a different urban student population, Gerst et al. (2017) investigated the relationships 

between the two methods of measuring EF—cognitive vs. behavioral rating concerning reading 

comprehension and math calculations in fourth and fifth-grade students. The working memory, 

planning, inhibition, and shifting measures showed only moderate connections to each other, while 

there were more significant connections with academics. Even in pertinent covariates (age, language, 

and educational program), EF scores were associated with both academic outcomes. Across all test 

types, working memory was particularly crucial for reading comprehension. In particular, working 

memory evaluations based on behavior and cognitive assessments from all EF processes—especially 

inhibition and planning—were significant for math. They found evidence supporting the significance 

of these EF components for reading comprehension. To be more precise, (a) updating assists readers in 

understanding what they are reading by keeping relevant data active in working memory; (b) inhibition 

helps readers understand what they are reading by suppressing the activation of irrelevant text 

information and avoiding irrelevant information from escaping into memory; and (c) shifting allows 

readers to understand what they are reading by integrating conceptual and phonological knowledge 

while reading and by flexibly distributing attention to text features and reading strategies. Second, it 

was shown that, despite the data confirming EFs' critical involvement in reading comprehension, EFs 

have not been explicitly included in most renowned process models of reading comprehension. 

Later, Follmer (2018) conducted a meta-analytic study to evaluate the connection between reading 

comprehension and EF. The research results supported a moderately beneficial connection between 

reading comprehension and EF. Moderator analyses revealed that while correlations between reading 

comprehension and EF differed according to the type of EF examined in the studies, they did not vary 

systematically by age range, type of reading comprehension measure used, or whether the study was 

published as an article or a dissertation. Before this study, Jacob and Parkinson (2015) also performed 

a systematic review in which they evaluated the relationship between EF and math and reading 
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achievement amongst students, and the evidence confirmed a causal relationship between the two. The 

review, which employed meta-analytic techniques, concluded that no firm evidence exists of a causal 

relationship between EF and achievement. Still, it finds a moderate unconditional association between 

the two independent of EF construct, age, or measurement type. There was no difference in the 

relationship between EF and math or reading achievement when they utilized an overall assessment of 

EF instead of just its subcomponents. When the associations were examined individually for each 

subcomponent, it was found that working memory and attention shifting were not as significantly 

correlated with EF and math achievement as attention control and inhibition were.  

5. Bilingualism: An Unverified Contributing Factor in EF 

Research concerning how bilingualism benefits children's cognitive development—particularly EF—

was reviewed by Bialystok (2015). The goal of reviewing studies that indicated bilingual benefits in a 

variety of tasks was to pinpoint the mechanism or EF component that may be in charge of this bilingual 

advantage. She pointed out that when it came to examinations analyzing their knowledge of abstract 

language structure, bilingual children performed better than monolingual ones in most cases. 

Nevertheless, the findings had unexpected implications since it turned out that these metalinguistic 

benefits were mainly constrained to tasks including conflict and the need for control to handle it. 

Consequently, the apparent bilingual advantage in metalinguistic ability was attributed more to 

cognitive ability than to language processing.  

The findings of the review by Bialystok (2015) suggested the possibility that being bilingual affects 

one's degree of attention to the surroundings. The infant is made aware of the distinctions between the 

systems by introducing two sets of sounds, cadences, structures, speakers, and facial expressions in two 

languages. Unlike similarity, contrasts offer novelty, which demands more attention and may require 

advanced processing. Therefore, bilingual infants might just be more aware of subtle environmental 

changes. If so, these techniques enhance attentional processing while contributing to constructing a 

more complex representational structure encompassing two languages. Once two representational 

structures are developed, the EF is used to sustain attention to the target language.  

In light of the previously stated, Campfield (2021) also stated that bilingual children's superior cognitive 

task performance might be attributed to their enhanced EF proficiency, particularly compared to their 

monolingual peers. It is speculated that this results from the depth and breadth of their language 

surroundings. Academic achievement, general well-being, and happiness constitute some of the key 

strategies that are used in many international studies on EF. The primary focus is on studies of the 

bidirectional relationship of EF and L2, as well as causality, with the notion that individual childhood 

characteristics help individuals become better L2 learners, and that early exposure to L2 affects EF in 

a lasting way.  

To put it into examination, Sullivan et al. (2014) performed many EF tasks on two groups of participants 

at the university level. A nonverbal Go/No-Go task was one of the tasks. Two groups of students 

participated in year-long courses: One for Introduction to Psychology and the other for Introduction to 

Spanish. There were no differences between the students in the two groups following the first testing 

session; however, the ERP figures for the Spanish students were higher following the second testing 

session. Consequently, the waveforms of L2 learners varied from those of students attending a first 

session, even though there were no changes between learners at the behavioral level. An earlier 

investigation (Moreno et al., 2014) generated similar results, exhibiting waveform variations between 

monolingual and bilingual participants and demonstrating that the electrophysiology of bilinguals was 

consistent with superior performance. In fact, after just one week of intensive language instruction, 

some studies have shown improvements in cognitive functioning (Bak et al., 2016). These studies, 

therefore, confirm that (a) variations in cognitive processes can be witnessed even in the absence of 

behavioral data (behavioral differences); (b) even a slight amount of experience in L2 learning may lead 

to these variations; and (c) these variations occur in both child and adult learners who's been exposed 

in a limited time to instructional settings. 

On the other hand, some investigations suggest no distinctions between mono and bilingual participants, 

even though neuroimaging results show differences in brain activation and behavioral studies reveal 
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higher bilingual performance. In a relatively large sample of around 4,524, 9–10-year-olds across the 

country, Dick et al. (2019) showed that there is barely any proof of a bilingual advantage for key EF 

skills, including inhibitory control, attention, and task switching, or cognitive flexibility. They 

additionally confirmed the limitations in English vocabulary previously documented in bilinguals. 

However, when individual differences in socioeconomic class or IQ are taken into consideration, the 

discrepancies in the English vocabulary are significantly reduced. Despite the widely recognized 

benefits of obtaining a second language in childhood, there is not much evidence that it contributes to 

the development of EF. 

Moreover, as noted by Paap et al. (2015), after 2011, over eighty percent of tests for bilingual benefits 

included null results, and the vast majority of those that reported a significant bilingual advantage 

usually featured small sample sizes. The use of more robust baselines or evaluations of the significant 

interaction might avert group differences in specific published studies demonstrating significant 

bilingual advantages. Certain beneficial findings might have resulted from inconsistencies regarding 

demographic variables, while other findings might have only produced noteworthy variances when the 

analysis of covariance was deceptively applied to "correct" these variables. Direct replications are not 

often used, but when they are, the findings of important studies are irreplicable. Furthermore, substantial 

performance differences may reflect task-specific strategies rather than domain-free EF abilities, as 

most studies examining bilingual benefits use measurements and tasks lacking recorded convergent 

validity. Only a small amount of information has been obtained from brain imaging studies to assess 

the bilingual advantage hypothesis, mainly due to the neural differences not matching the behavioral 

differences and often undetermined neural measures regarding whether much bigger magnitudes should 

result in higher or lower performance. The combined impact of typical research procedures and 

confirmation biases has either led to the belief in a phenomenon that does not exist or overestimated the 

frequency and effect size of an actual event that is most likely to occur relatively seldom and in restricted 

and undetermined circumstances. 

6. Intervention Programs: A Path to Enhance EF  

Since academic achievement and EFs have a strong connection, it has been suggested that implementing 

specialized EF training could help students learn and behave in a goal-directed manner in the classroom. 

However, there is inconsistent proof of training programs' long-term and transferable effects (Simons 

et al., 2016). A CanDiD framework was established by Kamkar et al. (2017) to reconsider EF and its 

connections to education. Branded as CanDiD, the framework highlighted the significance of 

Development and Individual Differences (DiD) as well as the Contextual and Dynamic components of 

EF (CanD). A trio of presumptions constituted its foundation. EF is dynamic and sensitive to 

environmental factors to start. Insofar as development limited the newly formed dynamics and con-

textual factors operating EF, development was more than practice. Third, EF depended primarily on 

individual differences. These presumptions had special consequences for considering the connection 

between EF and the classroom and were based on cognitive and neurophysiological investigations of 

EF and its development.  

Notably, most cognitive and neurophysiological theories neglect the fact that EF is dynamic by nature. 

A broad spectrum of intrinsic (i.e., external to the child) and extrinsic (i.e., internal to the child) factors 

can affect interference suppression, working memory, and cognitive flexibility, which may end up in a 

consistent and systematic change in these processes' efficiency over a brief amount of time. The nature 

and complexity of this variability are vital to the function of cortical networks, even those that are 

supposedly linked to EF. This variability occurs dynamically over short periods (Hutchison & Morton, 

2015; Medaglia et al., 2015; Nomi et al., 2016). One of the intrinsic factors generating dynamic 

distinctions in EF's efficacy is the body's innate circadian rhythm. An ancient 24-hour cycle of arousal, 

the circadian rhythm is regulated by a neuroendocrine circadian clock. The circadian rhythm is 

endogenous or self-regulating, although it is habituated to the outside environment by light and 

temperature, among other factors. EF is affected by circadian rhythm-linked daily fluctuations in 

arousal (Zou et al., 2022). These effects seem exclusive to cognitive processes demanding effort, like 

EF. In fact, the most appropriate periods for an individual's circadian cycle are when implicit or 

effortless forms of memory retrieval work best. In contrast, explicit or tedious forms function best 



 R. Bahri Roudposhti & T. Al Abdwani/ Journal of Cognition, Emotion & Education, 2024        ISSN 2993-3943 

 

Page | 7 

during non-optimal times. Together, these data suggest that endogenous processes dynamically alter 

thinking styles throughout a 24-hour period, with effortful and automatic thought processes dominating 

during "optimal" and "non-optimal" circadian times, respectively (Kamkar et al., 2017). 

The main goal of EF training is to boost the capacity to achieve real-world goals like academic success 

or far transfer. While numerous training courses for EFs have successfully enhanced EFs, far transfer 

is more challenging to achieve (Sala & Gobet, 2020). In a study published in 2021, Gunzenhauser and 

Nückles investigated the relationship between academic achievement and EF training. They started by 

sorting out potential causes of transfer issues. They proposed that learning-related behaviors and 

cognitions are the two distinct mechanisms that Fs may facilitate academic achievement. According to 

Duckworth et al. (2019), students may be able to exhibit these targeted learning-related actions without 

significantly focusing on their EF skills if they have already developed strong preference habits (such 

as finishing their homework every day after lunch).  

On the contrary, it is believed that any EF intervention to improve performance ought to target the 

particular EF skill essential for the academic achievement that is being targeted in real life. For example, 

bull and Lee (2014) attempted to correlate EFs with particular curriculum topics in mathematics. In this 

regard, they proposed that learning to cope with fractions would require a solid grounding in inhibitory 

control since students would need to suppress the notion that larger numbers imply larger quantities. 

They also rely on the learner's prior knowledge. A detailed examination of reading comprehension can 

show how previous information impacts executive functioning. According to Richter and Maier (2017), 

reading comprehension can be viewed as a two-step model that consists of a strategic, intentional 

processing mode and a passive, automated monitoring process. As a result, there may be two possible 

results from prior knowledge regarding the significance of EFs to effective learning. 

On the one hand, effective use of EFs might demand a certain amount of prior knowledge. For example, 

readers should be able to eliminate irrelevant or misleading concepts and activate relevant, expedient 

ideas in their long-term memory to address comprehension problems when reading a text. However, a 

wealth of well-structured prior knowledge may lessen the strain on EFs during the learning process, as 

robust knowledge schemas will enable the reader to understand a significant amount of the text through 

automatic processing. 

Furthermore, a standardized intervention can only target several particular task types. Interestingly, the 

training effects may cease once the intervention ends (Blair et al., 2018). Incorporating continuous 

scaffolding of EF applications into the teaching setting is a possibility of moving beyond a one-time 

boost and dealing with real-life demands in every school subject. Educators should receive training on 

conducting an adequate (i.e., not overly time-consuming) cognitive task analysis. This would enable 

them to stay focused on the demands placed on students' EFs when creating instructions and 

assignments (e.g., whether a task necessitates working memory manipulation, task switching, or 

multistep plans; Gunzenhauser & Nückles, 2021). 

Upon recognizing the requirement for EF, a teacher can also decide to approach these details as 

redundant extraneous cognitive load and attempt to minimize them (Diamond & Ling, 2019). It can be 

done by offering word problems without complicated and enticing situational backgrounds) or employ 

it as an avenue for students to practice coping mechanisms for inhibitory control difficulties (e.g., by 

warning about the potential trap of being misled by irrelevant details; Eitel et al., 2019). Classroom-

based training on handling demands on EFs in academic tasks is unlikely to systematically increase the 

difficulty or complexity of demands on specific EF components, compared with particular systematic 

EF training (Gunzenhauser & Nückles, 2021). Therefore, while it may contribute to the real-world 

objective of assisting students in using their EF skills for better learning and achieving academic 

success, it might not lead to steady improvements in cognitive tasks developed to measure certain EF 

components. 

According to previous studies, there is a correlation between academic achievement and a family's low 

SES, as reflected by the children's poor academic scores. This discrepancy extends throughout the lives 

of children and starts in preschool. EFs are believed to be integral to the SES-achievement gap; hence, 

prioritizing EF development at an early age is essential to minimizing the detrimental consequences of 
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poverty. In line with the notion that higher EFs may foster school preparation and decrease school 

failure, a teacher-led program titled "Put your EF glasses on" was employed in a quasi-experimental 

study to increase children's EFs. Through strong teacher-student interactions, EF-supporting activities 

(such as games), and a positive learning atmosphere, the program aimed to increase children's EFs. This 

quasi-experimental pilot study allocated Teachers and students into experimental and control groups. 

While teachers in the control group practiced teaching as normal, teachers in the experimental group 

performed the program (getting materials and coaching to assist with implementation). All teachers 

answered the BRIEF-P, a questionnaire about everyday problems with executive functioning in 

preschoolers, both before and after the training session. They evaluated the impact of the classroom 

curriculum on EF problem scores in children from middle-class to upper-class backgrounds. The results 

of the study showed that compared to middle-to-high-SES children, all low-SES children had 

considerably greater baseline ratings for EF issues (total problem score, working memory, inhibition, 

and planning and organizing). Children from lower socioeconomic backgrounds exhibited progress in 

the program. In particular, there was no program effect on the regulation of emotions and inhibition, 

but EF components (total problem score, working memory, shifting, and planning and organizing) 

stayed consistent over time in the low-SES group in the experimental group. Children from low-SES 

families encountered more EF issues in the control group, expanding the gap between them and children 

from middle-to-high-SES families. The program had little effect on children from middle-to-high-SES 

families. The findings highlighted the potential benefits of a teacher-mediated classroom program for 

EF development, especially among toddlers at sociodemographic risk (Kellens et al., 2023).   

Considering the fact that usually, a great deal of practice on abstract lab-based activities is acquired, 

these interventions result in gains on these practiced tasks. Interventions, however, rarely result in 

outcomes like academic achievement and hardly increase performance in activities that are not 

practiced. According to modern theories of EF development, social, historical, cultural, and personal 

environments influence how EFs develop and are used. Abstract exercises designed for the lab should 

not be anticipated to provide broad advantages outside the lab since they fail to reflect the real-world 

circumstances in which EFs are required accurately. Niebaum and Munakata (2023) suggested a 

viewpoint for comprehending individual differences in performance on EF assessments that focuses on 

contextual influences on EFs. Rather than explicitly teaching EFs, they extended this contextual 

approach to training engagement with the EF. Initially, task content that is related to the intended 

objective should be included in interventions. Second, rather than explicitly teaching EFs, interventions 

should encourage their participation through contextual relevance and reinforcement, as this may have 

a bigger effect on real-world results. Given the number of resources devoted to strengthening EFs, they 

hypothesized that interventions focused on encouraging children's engagement with EFs have a greater 

chance to influence real-world outcomes than those aimed at increasing EF capacities, even though such 

individualized interventions do not address systemic factors that significantly influence outcomes like 

academic achievement. 

7. Concluding Remarks 

Notwithstanding a wealth of literature on academic achievement and its contributing factors, this 

systematic review stands apart in that it concentrates on various studies with different viewpoints on 

EFs over the past ten years. To give an exhaustive overview of the subject, this study also took into 

account and adopted a range of samples and research investigations conducted in various countries. 

This review emphasized the EFs and allowed for an assessment of the diversity of the variables 

associated with academic achievement. Contrary to the preschool or secondary education stages, the 

primary education stage obtained less research interest; the university level received the most research. 

Although the use of numerical grades dropped, the number of measures of academic achievement based 

on competencies has grown in the studies. This is because numerical grades are believed to be a more 

precise measure of learning (Pascual et al., 2019). 

A growing number of research investigations are employing neuroimaging methods, such as ERPs 

(Event-Related Potential) and EEG, to assess the impacts of various contributing factors, such as SES 

and various interventions, on multiple components of the brain's EF system. However, they still fail to 

be thorough enough to address all variables linked to the EF. Furthermore, the growth of EF is an 
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incremental procedure that could be bothersome to participants for being under assessment and also 

challenging to track over the years. The fact that it was attainable to confirm that EFs, rather than the 

degree of intelligence, have been the most investigated variable about academic achievement over the 

past ten years and that both at present have the same predictive potential is an important result. The 

review's findings corroborate the multifaceted nature of EFs and show that working memory is the most 

studied and accurate predictor of these functions. It has been found that most of the executive com-

ponents are more strongly correlated with mathematical performance than with language in the case of 

bilingualism. The papers reviewed endorse the idea that EFs can be broken down into distinct 

components (working memory, inhibition, cognitive flexibility, and planning) that are specifically 

associated with specific learning styles, even though there is always controversy over classifying EFs 

as a domain-general cognitive variable. 

As the last word, this review has seen a major limitation across the studies as it was revealed that the 

outcome of executive functioning enhancement is primarily measured in academic achievement in the 

form of numerical scores received by the students. Despite being the most accurate, these scores would 

not indeed be a great representative of the student's EF skills. Therefore, finding an alternative path to 

measure academic achievement could be better due to greater EF. 
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