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Abstract 

This systematic review examines the scientific evidence published between 2015 and 2024 on the 

relationship between executive functions and academic performance in primary school students. 

From the analysis of 49 studies selected using the criteria of the PRISMA 2020 model, we conclude 

that executive functions (especially working memory, inhibitory control and cognitive flexibility) are 

key predictors of school performance, particularly in reading and mathematics. The results reveal 

that executive functions are not only related to academic performance, but also to students' emotional 

and social adaptation. These functions affect fundamental skills such as self-regulation, following 

instructions, problem solving and adaptation to the school context. The efficacy of school-based 

interventions aimed at strengthening executive functions is widely supported, especially those that 

combine cognitive tasks, physical activity and emotional education programs, showing sustained 

benefits in both executive development and academic performance. In addition, contextual factors, 

such as the family environment, the emotional climate in the classroom and intrinsic motivation, are 

identified as influencing the development of executive functions. These factors are particularly 

relevant in socioeconomically disadvantaged contexts, where executive function training may have 

a compensatory effect. 

Keywords: executive functions; academic performance; primary education; self-regulation; school 

interventions; cognitive development 

 

1. Introduction 

Education is a fundamental element for the individual and social development and progress of 

the person (Martínez Ortiz, 2022; Osorio Guzmán & Hernández Neri, 2023; Valle, 2020;). It is 

considered a key tool for the training of people, instilling appropriate values and behaviours 

(Martínez Ortiz, 2022), as well as for the transmission of knowledge and the pursuit of excellence 

(Valle, 2020). It also fosters critical thinking, personal growth and social transformation (Osorio 

Guzmán & Hernández Neri, 2023). 

In this sense, there are many variables that come together in a classroom so that a pupil can 

develop fully and at his or her own pace of learning. The combination of these variables will result 

in school success or failure, which in turn will influence the pupil's capacity for social adaptation, not 

only in their academic stage, but also in their subsequent development as a citizen and active member 

of society. This will have a particular impact on the individual's self-concept and self-esteem 

(Martínez-Vicente et al., 2019) and even a mediating role in motivation and self-esteem (Quílez-

Robres et al., 2021). Among the most important variables, personal, social, economic and family 

factors stand out (Sánchez & Miguel, 2011). Specifically, among the personal variables, the 
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development of executive functions and academic performance stand out, aspects that have a 

significant impact on the adequate development of the individual in his or her environment. 

Executive Functions: Definition and Dimensions 

Executive functions were defined by Muriel Lezak (1982) as capacities necessary for effective, 

creative and socially adapted behaviour. This definition has been extended to include interrelated 

processes acting hierarchically, particularly from the prefrontal cortex, as has been shown in research 

with both normotypic and brain-damaged populations (Delgado Mejía & Etchepareborda Simonini, 

2013; Stuss & Knight, 2013). 

In this sense, executive functions comprise a group of higher-order mental processes involved 

in the regulation of goal-oriented behaviour, emotional self-regulation, complex problem solving and 

decision-making (Barkley, 2012; Diamond, 2013). These capacities are essential for responding 

appropriately to dynamic and changing environments, inhibiting impulsive behaviour, anticipating 

and planning actions, and regulating one's own behaviour. The model proposed by Miyake et al. 

(2000) identifies three basic dimensions: inhibition, working memory and cognitive flexibility, which 

act together and in coordination to facilitate executive functioning, although they can and should also 

be analysed separately in experimental studies (Zorza et al., 2016). 

Subsequent developments of this research have complemented and deepened this model, 

proposing an integrative perspective that includes additional dimensions such as planning, 

emotional regulation, decision-making and metacognition (Munakata et al., 2011; Zelazo et al., 2016). 

These skills are essential for self-regulation, making behavioural adjustments in response to stimulus 

and environmental changes, as well as perseverance towards short- and long-term goals (Lara Nieto-

Márquez et al., 2021). In addition, sub-processes such as planning, initiative, emotional control, task 

monitoring, organisation of materials and self-control have been identified as key functions in school 

settings (Gioia et al., 2017; Rodríguez-Martínez et al., 2021; Tirapu et al., 2017;). Thus, the correct 

assessment and understanding of their development allows for a better understanding of the 

involvement of executive functions in learning processes. 

On the other hand, more recent research has highlighted the role of processing speed as a 

modulator of executive functioning, influencing the efficiency with which processes such as 

information updating and attentional switching take place (Dvoinin & Trotskaya, 2022; Lépine et al., 

2005; Traverso et al., 2021). This discovery has revitalised interest in exploring the interaction between 

executive functions and more basic cognitive abilities. 

Parallel to these findings, a more dynamic and hierarchical view of executive functions is gaining 

interest and prominence. From this point of view, executive functions are understood as the result of 

coordination between different neural networks. Evidence from neuroscience and neuroimaging 

studies supports this idea, showing that executive control involves a complex interaction between 

the prefrontal cortex, basal ganglia and attentional systems (Dajani & Uddin, 2015; Friedman & 

Miyake, 2017). 

Development of Executive Functions in the School Years 

The development of executive functions in childhood does not follow a uniform pattern, but 

presents a progressive evolution, determined by biological and environmental factors (Best & Miller, 

2010). Some functions, such as planning and organisation, peak between the ages of 6 and 8; 

inhibitory control tends to consolidate between the ages of 12 and 14; while other functions, such as 

working memory and cognitive flexibility, continue to mature until late adolescence (Portellano, 

2005). This progress has been observed in parallel with synaptic maturation of the prefrontal lobe 

and increased cognitive demands in the school context (Anderson, 2002). 

In this regard, it is important to note that there is well-established evidence that executive 

functions can be trained through appropriately designed pedagogical programmes. Benzing et al. 

(2019), for example, showed that an intervention that integrated physical activity with cognitive 

components produced improvements in working memory and sustained attention. Similarly, 
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Diamond and Ling (2016) observed persistent positive effects on different executive functions 

through programmes that combined play, physical exercise and mindfulness practices. On the other 

hand, some authors have found significant improvements in attention and inhibitory control by 

incorporating active breaks during learning moments. These breaks are understood as programmed 

physical activities lasting between 1 and 10 minutes, carried out during classes or during transitions 

between classes (Méndez-Giménez & Pallasá-Manteca, 2023). Other studies have assessed inhibitory 

control simultaneously with the recording of brain activation, showing a positive association with 

academic performance, particularly in the area of mathematics. These findings support its central role 

as a key executive function (Papasideris et al., 2021). 

On the other hand, it is necessary to mention that some studies highlight the determining 

influence of the family and school environment on executive development. Variables such as the 

educational and cultural level of parents, attachment styles, cognitive stimulation at home and the 

quality of peer interactions are positioned as influential factors in the degree and form of 

development of executive functions and, therefore, in the way of dealing with everyday and 

exceptional life situations (Martínez-Pons, 2020; Meza, 2017; Ursache et al., 2020). 

Executive Functions and Academic Performance: An Established Link 

Academic achievement is a complex concept that reflects a student's level of attainment in 

relation to set educational goals. Traditionally, it has been measured through numerical grades 

obtained in tests and assignments, although more recent approaches take into consideration other 

factors such as skills, competences and attitudes. According to Jiménez (2000), academic achievement 

can be defined as the level of knowledge demonstrated in an area or subject, compared to the norm 

for age and academic level. This concept therefore encompasses not only quantitative results, but also 

the interaction of cognitive abilities, effort and educational context (Grasso Imig, 2020). 

The relationship between executive functions and academic performance is well established in 

the current scientific literature. Higher-order cognitive functions are considered stable and consistent 

predictors of academic performance, with even greater predictive ability than general intelligence 

indices (Best et al., 2011; Lenhard & Daseking, 2022). Thus, executive functions allow students to 

organise their work, avoid distractions, manage their emotions and monitor their progress in school 

tasks. 

Specifically, verbal working memory has been found to predict performance in reading 

comprehension, while visuospatial working memory is associated with performance on 

mathematical tasks (de Vink et al., 2024; Farhi et al.,2024; Peng et al., 2016; Reina-Reina et al., 2023; 

Swanson & Jerman, 2007). These links have been replicated in a number of countries, including in 

Latin America. For example, a study in Mexico by Caso-Niebla and Hernández-Guzmán (2007) found 

that executive functions accounted for a significant part of the school results of primary school 

students. Similarly, it has been shown that executive functions predict overall academic performance 

in primary school, through processes such as phonological fluency, cognitive flexibility and 

inhibition (Perpiñá Martí et al., 2023; Porto Torres et al., 2021). Thus, recognition, mental 

representation and problem solving are skills directly facilitated by these functions (Reyes Cerillo et 

al., 2015). 

The systematic review by Cortés Pascual et al. (2019) reinforces these results, showing that 

interventions and training focused on executive functions especially benefit students with vulnerable 

socioeconomic situations. This finding supports the idea that executive training can have a 

compensatory and equity-facilitating effect. 

Other studies have highlighted the mediating role of emotional self-regulation and attentional 

control in improving academic performance. For example, De Miguel Sanz et al. (2017) found that 

emotional management and assertiveness favoured school performance in both primary and 

secondary school. In turn, Ramallo et al. (2021) found that students with better sustained attention 

scores and lower impulsivity showed better academic results. 
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Jacob and Parkinson (2015) highlighted that executive functions mediate the relationship 

between intrinsic motivation, self-regulation of learning and the construction of effective study 

habits. 

Executive Functions, Social Skills and School Competence 

Beyond their influence on academic learning, executive functions play an essential role in social 

adaptation and school integration. Skills such as emotional self-regulation, sustained attention and 

inhibition of inappropriate responses are fundamental for developing positive interpersonal 

relationships, resolving conflicts and participating constructively in the educational context (Blair, 

2002; Muñoz-Parreño et al., 2023; Tur-Porcar et al., 2004). 

Within the set of studies reviewed, several of them highlight the relationship between executive 

functions and communicative styles. For example, De la Torre et al. (2021) found that children with 

higher attention span tended to adopt more assertive communication styles and showed lower levels 

of aggression.  

In this sense, interventions that combine the development of social skills with the strengthening 

of executive functions have been shown to be effective in improving both academic performance and 

school behaviour (Domitrovich et al., 2017; Landazábal, 1999; Spivack & Shure, 1974). Such 

programmes not only promote learning but also enhance students' emotional well-being and the 

overall classroom climate. 

In the light of the above, it is essential to consider the influence of executive functions on the 

academic performance of primary school students. This systematic review aims to analyse the 

research that has addressed and explored the relationship between executive functions and academic 

performance in primary education, in order to identify the main executive processes associated with 

academic performance, as well as the strategies that may favour learning. 

This systematic review aims to answer the following research questions: 

RQ1. According to the available scientific evidence, how are executive functions related to 

academic performance in primary school students? 

RQ2. What are the specific executive processes that are most closely related to academic 

performance at this level of education? 

RQ3. What strategies or interventions based on executive functions have been shown to be 

effective in enhancing learning in primary education? 

RQ4. What are the main limitations identified in the research analysed? 

2. Methods 

Study Design 

This study was developed following the systematic review methodology, in accordance with the 

guidelines of the PRISMA 2020 model (Page et al., 2021), with the aim of identifying, evaluating and 

synthesising the empirical evidence available over the last decade (2015-2024) on the relationship 

between executive functions and academic performance in Primary School students. 

Inclusion and Exclusion Criteria 

The selection criteria for the studies were established a priori and grouped into five categories: 

Table 1. Inclusion and exclusion criteria. 

Category Inclusion criteria Exclusion criteria 

Content 

Studies analysing the relationship between 

executive functions and academic 

performance. 

Studies that do not directly address executive 

functions or their link to performance. 
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Time period 
Articles published between 2015 and 2024 

(both inclusive). 
Studies published before 2015 or after 2024. 

Population 
Research focused on Primary Education 

students. 

Studies on early childhood education, secondary 

education, vocational training or higher education. 

Type of 

document 

Original, peer-reviewed, open access scientific 

articles. 

Abstracts, posters, symposia, short communications, 

theses or conference proceedings. 

Language English and Spanish All other languages other than English and Spanish. 

Search Strategy 

The systematic search was carried out between February and April 2025 in the following 

databases: Scopus, Web of Science (WoS) and ProQuest, considering both the quality of the articles 

indexed in them and their broad thematic and geographical scope. To this end, descriptors 

representative of the object of study were used, applying filters of document type, language and 

period of publication. The terms used and the results obtained in each database are detailed below: 

Table 2. Search strategy by database. 

Database Descriptors used Filters applied No. of results 
Date last searched or 

consulted 

ProQuest 

funciones ejecutivas AND 

rendimiento académico AND 

educación primaria 

Articles in scientific 

journals, open access, 

last 10 years 

219 25/3/2025 

Scopus 

executive AND functions 

AND academic AND 

performance AND primary 

AND school 

Articles in scientific 

journals, open access, 

last 10 years 

116 25/3/2025 

Web of Science 

(WoS) 

executive functions AND 

academic performance AND 

primary school 

Articles in scientific 

journals, open access, 

last 10 years 

216 25/3/2025 

The strategy was progressively refined to increase the sensitivity of the search without 

compromising subject specificity. 

Selection Process. PRISMA Flowchart 

The article selection process was carried out in three phases: 

1. Identification: 219 studies were initially retrieved from ProQuest, 116 from Scopus and 216 from 

Web of Science. 

2. Filtering: inclusion/exclusion criteria were applied to titles and abstracts, as well as elimination 

of repeated papers. The review of the articles was conducted jointly by at least two of the 

researchers, assessing their suitability based on the inclusion and exclusion criteria through the 

examination of the title, keywords, abstract, and conclusions. 

3. Full assessment: the full texts of the selected articles were reviewed. Finally, 49 studies met all 

criteria and were included in the qualitative analysis. 

Appendix A lists the 49 articles resulting from the search and application of the inclusion and 

exclusion criteria.  

The PRISMA flowchart summarising the process of study identification, selection, eligibility and 

inclusion is presented below (Figure 1): 
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Figure 1. Explanatory diagram of the components of executive functions and their subsequent developments. 

 

Figure 2. PRISMA 2020 flow chart. 
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3. Results 

The synthesis of the 49 included studies provided detailed answers to the four research 

questions. Most of the studies were quantitative in approach (n = 38), while others used qualitative 

or mixed approaches (n = 11), which allowed for a broad and complementary view of the 

phenomenon. The findings are presented below, grouped according to the different research 

questions. 

RQ1. According to the available scientific evidence, how are executive functions related to 

academic performance in primary school students? 

The review carried out solidly confirms the existence of a close, complex and multifactorial 

relationship between executive functions and academic performance in primary school students. 

Executive functions not only act as predictors of academic success, but also mediate multiple learning 

processes, school adaptation and socioemotional functioning of students. 

The results of the studies analysed repeatedly show that executive functions are significantly 

associated with performance in core subjects such as language and mathematics (Suárez-Riveiro et 

al., 2020). Moreover, deficits in these higher-order cognitive skills imply poor academic performance 

and school frustration (Ibagón Rojas & Villarreal Buitrago, 2022). Working memory, both verbal and 

visuospatial, is presented as the strongest indicator of academic performance. In this regard, several 

studies agree that students with a greater ability to retain, manipulate and update information tend 

to achieve higher scores in reading comprehension and solving complex mathematical problems 

(Benzing et al., 2019; Sankalaite et al., 2023; Swanson & Jerman, 2007; Traverso et al., 2018) or verbal 

mathematics with semantic inconsistencies (Passolunghi et al., 2022). Some work adds working 

memory and self-regulation as better predictors of academic achievement (Blume et al., 2022). 

Inhibitory control plays a decisive role in behavioural self-regulation, enabling students to resist 

distracting stimuli, inhibit impulsive responses and maintain sustained attention in demanding 

academic tasks. This ability has been related to better performance in both standardised assessments 

and daily classroom behaviour (Ramallo et al., 2021; Silva et al., 2020). 

As for cognitive flexibility, although it has been less explored in isolation, it is recognised as a 

relevant factor for adaptation to changing school contexts. Its development allows for modifying 

strategies, switching between different tasks and adjusting behaviour in the face of new demands, 

which favours meaningful learning and effective problem solving (López Villalobos et al., 2021; 

Pérez-López et al., 2018; Porto et al., 2021). On the other hand, it has been observed that students with 

greater difficulties in executive functions obtain worse academic results, especially those with special 

educational needs, showing a negative correlation (Núñez et al., 2024). 

However, the studies reviewed also indicate that the impact of executive functions on academic 

performance is conditioned by contextual variables such as the family environment, the emotional 

climate at school, intrinsic motivation and emotional self-regulation. These factors act as modulators 

that can enhance or inhibit executive development and, therefore, influence school achievement (De 

Miguel Sanz et al., 2017; Jacob & Parkinson, 2015). In fact, students from socioeconomically 

disadvantaged backgrounds show a more unequal development of these skills, which may limit their 

academic opportunities (Cortés Pascual et al., 2019; Ursache et al., 2020). 

A noteworthy aspect of this review is the abundant evidence accumulated on the efficacy of 

different educational interventions aimed at developing executive functions. Twenty-one of the 

included studies implemented integrated school programmes that combined cognitive, physical and 

socioemotional components with the aim of strengthening executive functioning in primary school 

children (Diamond & Ling, 2016; López Villalobos et al., 2021: Reigal et al., 2020). Furthermore, it has 

been observed that deficits in these functions predict low performance (Londoño-Ocampo et al., 2019; 

Martínez-Vicente et al., 2023; Mejía Rodríguez et al., 2018). 

In the light of the results reviewed, executive functions constitute a determining factor, albeit a 

complex one, which significantly explains academic performance during the primary school stage. 

Their influence extends both to specific academic skills and to transversal skills of self-regulation, 

problem solving and adaptation to the educational environment. The available evidence supports the 
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need to integrate its development into curricular policies, teacher training and pedagogical 

intervention in order to promote more equitable, effective and science-based learning. 

RQ2. What are the specific executive processes that are most closely related to academic 

performance at this level of education? 

The studies reviewed show that executive functions are strongly related to academic 

performance, although three components stand out: working memory, inhibitory control and 

cognitive flexibility (Dörrenbächer-Ulrich et al., 2024). In this respect, working memory is shown to 

be the most stable predictor of school performance. In studies such as those by Benzing et al. (2019) 

and Caballo et al. (2016), scores on verbal and visuospatial working memory tasks explained 

significant differences in reading and mathematics performance (Vernucci et al., 2024). Similarly, 

Traverso et al. (2018) noted that the ability to retain and manipulate information directly influences 

complex mathematical problem solving. On the other hand, inhibitory control is associated with the 

ability to maintain attention by avoiding distractions, regulating behaviour and maintaining 

attention in prolonged tasks (sustained attention). Ramallo et al. (2021) found that students with 

greater self-control make fewer errors in school tasks, have a greater ability to concentrate, and 

respond more accurately and with fewer errors in assessment contexts. Likewise, cognitive flexibility, 

although it has been less addressed as an independent variable, several studies suggest that its 

presence allows students to adapt strategies, switch tasks efficiently and respond to changing 

demands in the classroom (Pérez-López et al., 2018; Silva et al., 2020). For example, the study by 

López Villalobos et al. (2021) identified that students with a higher capacity for cognitive flexibility 

performed better on tasks that required switching between different types of mathematical 

operations and understanding instructions, highlighting the importance of adaptability as a 

determinant of academic success. 

Other studies (Guisande et al., 2007; Meza, 2017; Zakharova et al., 2022) highlighted that the 

combination of these three processes (rather than their independent functioning) is the best predictor 

of overall academic performance, especially in the later grades of primary education. 

In this regard, studies agree that executive functions have a strong influence on mathematics 

and reading, although links have also been reported in other areas of the curriculum. 

In the case of mathematics, a strong relationship is observed with planning, inhibitory control 

and working memory. Dietz et al. (2020) and Traverso et al. (2018) found that performance in 

numerical operations and problem solving was significantly associated with performance on 

memory and cognitive control tasks. 

In the field of reading, studies such as those by Cartwright (2012) and de la Torre et al. (2021) 

point out that textual comprehension requires actively maintaining verbal information, inhibiting 

distractions and updating meaning as one progresses through the text. Along these lines, Monjas and 

González (2000) found that students with high scores in executive functions also had higher reading 

comprehension and reading speed. 

On the other hand, although to a lesser extent, relationships have also been identified between 

executive functions and performance in areas such as writing (De Miguel Sanz et al., 2017), art 

education (Muñoz Reyes et al., 2019), and physical education (Reigal et al., 2020), where motor 

control, emotional self-regulation and sustained attention are key. 

The data suggest that executive functions are especially relevant in complex, sequential tasks or 

tasks that require sustained regulation of performance, which explains their weight in instrumental 

areas such as mathematics and language (Saadi, 2025). 

RQ3. What strategies or interventions based on executive functions have been shown to be 

effective in enhancing learning in primary education? 

Some authors emphasise that the assessment of executive functions in real contexts (the 

classroom) can help in making better pedagogical decisions (Friso-van den Bos & van de Weijer-

Bergsma, 2020) and even consider it a criticism of existing work that ecological interventions are not 

carried out (Niebaum & Munakata, 2023). Other authors even consider the promotion of skills related 

to attentional control, inductive reasoning and metacognition, adapted to the corresponding 
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educational level, as a priority from an educational point of view (Demetriou et al., 2023; García et 

al., 2016). 

Of the 49 studies reviewed, 21 included school-based interventions aimed at improving 

executive functions. These were grouped into three main categories: 

a) Structured cognitive interventions. These are the most common and include memory training 

exercises, planning tasks, conflict resolution and inhibitory control games. Benzing et al. (2019), for 

example, applied a 10-week programme that combined coordinated physical activity with working 

memory tasks, observing significant improvements in executive functions and mathematical 

performance. There have also been studies that use video games in executive function training whose 

results support the direct link between executive function training and academic performance 

(Conesa & Duñabeitia, 2023). 

b) Socioemotional programmes with a component on executive functions. These programmes 

include training in social skills, emotional self-regulation and assertive communication. De Miguel 

Sanz et al. (2017) developed a programme for students with high abilities and conflictive behaviours, 

finding improvements in both assertiveness and academic results. In addition, the study by De la 

Torre et al. (2021) showed that students with greater attentional capacity, favoured by these 

programmes, had more effective communicative styles, which had a positive impact on classroom 

climate and academic performance. 

c) Interventions integrated into the curriculum. López Villalobos et al. (2021) proposed a 

methodology focused on integrating executive training activities in subjects such as mathematics and 

science. This approach proved to be effective in simultaneously improving curricular learning and 

cognitive skills. Some authors have even highlighted the efficacy of intervening in executive functions 

in children in the infant stage due to its subsequent repercussions in the following school stages 

(Zakharova et al., 2022). On the other hand, some research has incorporated computerised elements 

focused on working memory and mathematical exercises. The results showed significant 

improvements in both academic performance and cognitive functioning of students (Sánchez-Pérez 

et al., 2018). 

According to the studies reviewed, the most successful interventions were those that combine 

diversity of activities (cognitive and emotional), constant frequency and direct applicability in the 

classroom (Caballo et al., 2016; Dietz et al., 2020), emphasising the importance of working on these 

factors together, given their combined impact on school performance (Quílez-Robres et al., 2021) and 

even including a physical component (Sun et al., 2024). 

RQ4. What are the main limitations identified in the research analysed? 

Regarding methodological limitations, the reviewed studies have several common 

methodological limitations: 

• Cross-sectional designs: Most studies are cross-sectional and do not allow firm causal 

relationships to be established. Only 9 of the 49 studies employed experimental designs with a 

control group (e.g., Benzing et al., 2019; López Villalobos et al., 2021). 

• Heterogeneous instruments: a wide variety of tools used to assess executive functions was 

observed, ranging from neuropsychological tests (SDMT, D2, Stroop) to behavioural 

questionnaires (BRIEF, ADCA-1). This makes direct comparison of results between studies 

difficult (Rebollo & Montiel, 2006). 

• Small or unrepresentative samples: Some studies, such as those by Betancur-Caro (2016), Meza 

(2017) and Muñoz Reyes et al. (2019) used small or non-representative samples, which limits the 

generalisability of their conclusions. 

• Lack of longitudinal follow-up: Only a small body of research considered long-term follow-up 

of the effects of interventions or the natural development of executive functions (Moffitt et al., 

2011; Swanson & Jerman, 2007). 

On the other hand, relevant gaps are detected regarding the inclusion of diverse educational 

contexts (rural areas, multi-grade schools), the analysis of gender differences (some evidence 
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indicates that girls tend to show greater self-regulation), and the evaluation of long-term effects of 

educational interventions. 

4. Discussion and Educational Implications 

The results of this systematic review allow us to affirm that executive functions constitute a set 

of cognitive skills that are fundamental for academic performance during primary education. The 

three core components (working memory, inhibitory control and cognitive flexibility) are positioned 

as significant predictors of performance in complex school tasks, especially in mathematics and 

reading (Benzing et al., 2019; Cartwright, 2012; Swanson & Jerman, 2007). 

This relationship is explained by the ability of executive functions to enable students to plan, 

organise and regulate their own learning, as well as to resist distractions and adapt cognitive 

strategies. The validity of these findings is supported by most of the reviewed studies that report 

positive correlations between indicators of executive functions and various measures of academic 

achievement (Pérez-López et al., 2018; Silva et al., 2020; Traverso et al., 2018). 

Notably, this relationship is observed both in studies with rigorous methodologies and in cross-

sectional analyses (de la Torre et al., 2021; Guisande et al., 2007; López Villalobos et al., 2021). 

Furthermore, it was identified that executive functions do not operate independently, but 

interact with other variables and factors such as assertiveness, motivation and emotional regulation 

(De Miguel Sanz et al., 2017; Muñoz Reyes et al., 2019). This cross-cutting dimension reinforces the 

holistic nature of the construct and its relevance in the school setting. 

Educational Implications 

The findings of this review have profound implications for education, both in curriculum design 

and teaching practice. 

a) Integration of cognitive stimulation programmes: evidence indicates that school-based 

interventions aimed at executive function training are effective in improving academic performance 

(Benzing et al., 2019; Caballo et al., 2016). Therefore, the implementation of structured programmes 

within the school timetable, focusing on memory, inhibition, planning and problem-solving tasks, is 

recommended. These interventions should be implemented on a regular basis, starting in the early 

grades, and adapted to the characteristics of the group. Successful examples include attention games, 

thinking routines, emotional self-regulation exercises and cognitively demanding conflict resolution 

tasks. 

b) Teacher training in executive functions. Teachers require specific training to identify 

difficulties in executive functions and to apply pedagogical strategies that stimulate their 

development. Studies such as those by Andreu et al. (2020) and Rebollo and Montiel (2006) emphasise 

the importance of trainers understanding how the cognitive demands of the classroom can modulate 

or overload students' executive capacities. They suggest the inclusion of content on executive 

functions in initial and in-service teacher training programmes, emphasising the practical application 

and design of didactic tasks with controlled cognitive load. In this sense, López Villalobos et al. (2021) 

showed that the systematic monitoring of executive skills makes it possible to anticipate future 

academic difficulties and adapt interventions before trajectories of poor performance are 

consolidated. 

Finally, the development of executive functions should be approached from a cross-cutting 

perspective, articulating the academic curriculum with physical, social and emotional activities. 

Interventions such as those by Reigal et al. (2020) and De Miguel Sanz et al. (2017) showed that self-

regulation and self-control can also be promoted through cooperative dynamics, coordinated 

physical activities and artistic experiences. Furthermore, an ecological approach considers that the 

family context, peer relationships and school environment conditions have a decisive influence on 

the development of executive functions (Barkley, 2012; Guisande et al., 2007). Schools should work 

in coordination with families and other educational agents to enhance these skills. 
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Limitations and Future Lines of Research 

Although one of the strengths of the studies reviewed is the methodological breadth, with 

diverse data collection strategies, from standardised tests to qualitative observations. In addition, 

progress has been made in the inclusion of experimental designs and in the focus on the primary 

school stage, which shows the potential for early intervention (Brock et al., 2009). However, relevant 

limitations remain. The most striking is the absence of longitudinal studies with medium- and long-

term follow-up (Moffitt et al., 2011). Nor has the differential effect by gender or socioeconomic level 

been sufficiently explored, although some studies suggest differences in executive maturation 

between girls and boys (Albert et al., 2008; Jiménez et al., 2015) and some studies even establish 

relationships with sleep without this option having been extensively explored (Gago Galvagno & 

Elgier, 2018; Macchitella et al., 2020). 

Moreover, the use of heterogeneous instruments to assess and measure executive functions 

makes comparison between studies difficult. It would be desirable to establish methodological 

consensus on assessment tools, as well as to promote multicultural and multilingual research that 

considers diverse school contexts. 

1. Based on this review, the following future lines of research are proposed: 

2. Longitudinal studies that analyse the evolution of executive functions and their relationship 

with academic performance throughout compulsory schooling. 

3. Multi-criteria assessments that integrate cognitive, emotional and contextual indicators for a 

more comprehensive understanding of learning processes. 

4. Research in vulnerable or rural contexts, where environmental conditions may differentially 

affect executive development. 

5. Analysis of the effectiveness of combined programmes that include cognitive stimulation, 

emotional education and social skills in real school settings. 

The findings of this systematic review reinforce the need to recognise executive functions as a 

central component of school learning and as a target for educational intervention. Their explicit 

incorporation into curriculum design and pedagogical practice represents a promising avenue for 

improving academic performance and fostering a more equitable, comprehensive and evidence-

based education. 

5. Conclusions 

This systematic review has examined the scientific literature of the last decade (2015-2024) on 

the relationship between executive functions and academic performance in Primary School students. 

From the analysis of 49 peer-reviewed articles, it has been found that executive functions are a key 

component in school development, not only as a direct predictor of academic performance, but also 

as a mediator in the emotional, social and behavioural adaptation of students. 

One of the most consistent findings is that working memory, inhibitory control, and cognitive 

flexibility are significantly correlated with performance in instrumental areas of the curriculum, 

particularly in mathematics and reading comprehension (Benzing et al., 2019; Cartwright, 2012; 

Swanson & Jerman, 2007). These results have been replicated across multiple contexts and using 

various methodologies, which strengthens the external validity of the link between executive 

functions and academic learning. 

In mathematics, the ability to retain and manipulate information in working memory, inhibit 

impulsive responses, and adapt strategies has been shown to be essential for solving sequential 

operations or multi-step problems (Silva et al., 2020; Traverso et al., 2018). In reading, verbal working 

memory enables the maintenance of the meaning of previous sentences, while inhibition allows 

irrelevant information to be filtered out and attention to be sustained on the text (Cartwright, 2012; 

Monjas & González, 2000). 

Moreover, executive functions (EF) have been identified not only as being related to academic 

achievement as measured by standardised tests, but also to variables within the school environment, 
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such as the ability to follow instructions, complete tasks, adapt to rules, and persevere in the face of 

difficulty (de la Torre et al., 2021). In this regard, EF are conceived as a transversal learning resource, 

enabling students to cope with the cognitive, emotional, and social challenges inherent to school 

settings. 

Another key finding is that executive functions can be trained and improved through systematic 

school-based interventions, even in the later stages of primary education. Twenty-one of the studies 

reviewed implemented intervention programmes aimed at strengthening executive functions either 

through specific activities or by integrating them into the formal curriculum (Benzing et al., 2019; 

Caballo et al., 2016; De Miguel Sanz et al., 2017). 

The most effective programmes were those that combined cognitive components (planning 

tasks, memory exercises, problem-solving), emotional components (self-regulation, stress 

management, social skills), and physical activities (coordinated motor tasks), demonstrating 

improvements in both executive functioning and academic performance (López Villalobos et al., 

2021; Reigal et al., 2020). However, some studies reported discrepancies: for instance, while some 

observed stability in executive functioning despite emotional difficulties—indicating continuity once 

skills are acquired (Argumedos De la Ossa et al., 2018)—others noted that daily stress may negatively 

impact executive functions and, consequently, academic outcomes, reinforcing the indirect link 

between emotional environment and school-related cognitive abilities (Armstrong-Gallegos & 

Troncoso-Díaz, 2024). 

Specifically, training activities based on cognitive games, cooperative dynamics, and tasks 

contextualised within school subjects proved effective in enhancing sustained attention, reducing 

impulsivity, and strengthening students’ organisational skills (Ramallo et al., 2021). This evidence 

supports the hypothesis that executive functions are malleable and responsive to educational 

environments, opening fertile ground for pedagogical intervention. 

Another emerging aspect of this review is the integrative role of executive functions in the 

development of social and emotional skills. Several studies showed that students with higher levels 

of executive self-regulation also exhibited more assertive communication styles, lower levels of 

aggression, and better social adjustment (De Miguel Sanz et al., 2017; Wheeler Maedgen & Carlson, 

2000). 

This suggests that executive functions not only affect academic learning but are also crucial in 

building positive interpersonal relationships, emotional self-regulation, and active classroom 

participation (Guisande et al., 2007; Meza, 2017; Yupanqui-Lorenzo et al., 2021). This relational 

dimension of EF reinforces their educational significance and highlights the need for teaching 

approaches that integrate cognitive and socio-emotional development simultaneously. 

In addition, programmes that incorporated training in communication skills, conflict resolution, 

or emotional regulation were found to have positive effects not only on classroom behaviour but also 

on academic performance indicators (Landazábal, 1999; Muñoz Reyes et al., 2019). 

Finally, there is an underrepresentation of diverse educational contexts, such as rural schools, 

populations with special educational needs, or socio-culturally disadvantaged settings. This gap 

limits the applicability of findings to broader and more complex school realities. 

Therefore, in light of the evidence presented, executive functions represent a core axis in the 

cognitive and academic development of primary school pupils. Their influence goes beyond 

academic achievement, affecting behaviour, emotions, and social relationships. Promoting their 

development from a comprehensive educational perspective is key to improving learning quality, 

reducing educational inequalities, and fostering holistic human development. 
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