
95

E-journal
Journal of Modern Foreign Psychology,

2025. 14(3), 95—104.
https://doi.org/10.17759/jmfp.2025140308

ISSN: 2304-4977 (online)

Электронный журнал
Современная зарубежная психология,
2025. 14(3), 95—104.
https://doi.org/10.17759/jmfp.2025140308
ISSN: 2304-4977 (online)

Обзорная статья | Review paper

CC BY-NC

© Tan M., 2025

Mathematics Instruction as an Effective Intervention 
for Executive Functions in Young Children

M.T. Tan *
Психиатрический институт штата Нью-Йорк, Колумбийский университет, Нью-Йорк, США
* meitecktan@icloud.com

Abstract

The positive effects of education on cognitive development have been confirmed through decades of research carried 
out in the fields of education and education policy. Within this relationship, the acquisition and practice of early 
math skills (e.g., counting, addition, subtraction) have been linked with the development of executive functioning 
(EF). EF is comprised of complex, goal-directed behaviors such as decision-making, organizing, and planning, sup-
ported by a suite of cognitive skills. The core cognitive skills underlying EF are working memory, inhibitory control 
of both attention and action, and cognitive flexibility. All mathematical activities require some level of EF. The field 
of education is now replete with studies on EF skills as precursors to and supporting factor for math achievement. 
These findings pave the way for the development of mathematics instruction interventions that strengthen EF during 
early childhood when the brain is highly plastic and undergoing significant developmental changes, particularly in 
the prefrontal cortex. In this manuscript, we summarize the literature that supports the use of math-focused activities 
as a vehicle for strengthening children’s EF, particularly during preschool and early elementary years of schooling 
(ages 0—6 years old).
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Резюме

Положительное влияние образования на когнитивное развитие было подтверждено многолетними иссле-
дованиями в области образования и образовательной политики. В рамках этой взаимосвязи приобретение 
и практическое применение ранних математических навыков (например, счет, сложение, вычитание) 
были связаны с развитием исполнительных функций (ИФ). ИФ необходимы для выполнения сложных, 
целенаправленных действий, таких как принятие решений, организация и планирование. Основными 
компонентами ИФ являются рабочая память, ингибиторный контроль, а также когнитивная гибкость. Все 
математические действия требуют определенного уровня ИФ. В настоящее время в области образования 
проводится множество исследований, посвященных ИФ как факторам, способствующим успехам в мате-
матике. Эти результаты способствуют разработке математических интервенций, направленных на разви-
тие ИФ в раннем детстве, когда мозг обладает высокой пластичностью и претерпевает значительные изме-
нения в развитии, особенно в префронтальной коре. В данной статье обобщается литература, в которой 
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Introduction

Executive functioning (EF) plays a central role in higher 
level complex activities such as learning, behavior control, 
goal-setting, problem-solving, planning and metacognition 
(Korzeniowski, Ison, de Anglat, 2021). Multiple studies 
have associated strong EF with school readiness (Ruffini et 
al., 2024) and academic success (Peng, Kievit, 2020; Spiegel 
et al., 2021), better employment status (Lemonaki et al., 
2021), and good physical (Kalén et al., 2021) and psycho-
logical health (Diamond, 2013). Deficits in EF have been 
linked to several clinical outcomes such as attention-deficit/
hyperactivity disorder (ADHD), depression (Nuño et al., 
2021), and psychopathologies (Zelazo 2020), including 
conduct disorder (Bonham et al., 2021) and obsessive-
compulsive disorder (Lopez-Hernandez et al., 2022; Zainal, 
Newman, 2022). In older individuals (> 60 years old), 
higher levels of EF have been associated with better daily 
functioning and aging well (Darby et al., 2017; Puente, 
Lindbergh, Miller, 2015). Conversely, lower levels of EF in 
elderly individuals have been associated with higher risk of 
mild cognitive impairment (Chen et al., 2017) and dementia 
(Junquera et al., 2020).

EF has a long developmental trajectory. EF skills emerge 
in infancy and develop through childhood into young adult-
hood with sensitive periods in early childhood and early 
adolescence (Diamond, 2013; Obradović, Willoughby, 
2019). EF unfolds within the pre-frontal cortex (PFC), one 
of the slowest developing parts of the brain (Korzeniowski, 
Ison, de Anglat, 2021). This protracted progression from 
early emerging, basic cognitive processes into a complex 
system is highly influenced by children’s experiences. 
Children who grow up in deprived circumstances — for 
example due to chronic poverty, malnutrition, or illness —  
may be most vulnerable to delays or gaps in their EF devel-
opment (Zelazo, 2020). The key role of EF in shaping out-
comes throughout the lifespan, and its vulnerability during 
the long course of PFC development, make EF skills an 
important target for early intervention.

The acquisition and practice of early math skills (e.g., 
basic foundations of counting, addition, subtraction) have 
been linked with the development of EF. These findings 
pave the way for the development of mathematics instruc-
tion interventions that target skills of EF, particularly dur-

ing early childhood when the brain is highly plastic and 
undergoing significant developmental changes. In this 
paper, we focus on EF skills and their co-development 
with mathematics to argue that high quality mathematics 
teaching activities constitute an appropriate and effective 
intervention for children’s foundational EF skills, particu-
larly during preschool and early elementary education. 
Learning the basic principles of mathematics provides 
children with continuous, progressively challenging oppor-
tunities to engage EF skills and develop them as they learn 
and practice math.

Executive Functions: Definitions, 
Structure, and Development from Ages 0—6 Years Old

Only a handful of studies on the development of EF in 
preschool-aged children were generated in the 1980s and 
1990s. The literature now includes hundreds of such studies 
(Kurgansky, 2022; Thériault-Couture, Matte‐Gagné, 
Bernier, 2025). This body of research has established gener-
ally accepted definitions and models of EF and its compo-
nent skills. It has also allowed researchers to devise a rough 
outline of their developmental course.

EF Definitions and Structure
The cognitive skills that underlie EF, or goal-directed 

behavior (Diamond, 2013; Miyake et al., 2000), are exerted 
when concentration, attention, and deliberate thought and 
action are needed rather than quick, impulsive or instinctive 
responses. The generally accepted core component skills of 
EF are (1) working memory, (2) inhibitory control of both 
attention and action, and (3) cognitive flexibility (Diamond, 
2013; Miyake et al., 2000). Working memory involves hold-
ing information in mind when it is no longer perceptually 
present, updating it with new information, and mentally 
working with that information (i.e., transforming it, rear-
ranging it, comprehending or composing it) for use or pre-
sentation later (Baddeley, Hitch 1994). Reading and listen-
ing comprehension rely on working memory, as does mental 
math (Diamond, 2013). Inhibition encompasses two com-
ponents: response inhibition or self-control — resisting 
temptations, resisting acting impulsively; and interference 
control — selective attention and cognitive inhibition, the 
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ability to ignore distractions or irrelevant information and 
maintain focus. Cognitive flexibility includes thinking cre-
atively, seeing things from a different perspective (either 
spatially or from that of another person), and the ability to 
adapt to changing circumstances (Diamond, 2013).

Seminal studies by Miyake et al. (2000) conducted with 
college students aimed to provide a compelling theory and 
model of EF (see Figure 1). Confirmatory factor analysis 
of student data from nine subtests suggested three separa-
ble but related EF components with a common underlying 
process  — a so-called Common EF factor, possibly the 
necessary basis for all EF components (Friedman, Miyake, 
2017). While the details of this EF model may be debated 
and are likely different at different stages of life and in dif-
ferent places around the world, this model provides a suf-
ficient framework for a discussion of children’s EF devel-
opment.

Early EF Development
What we know about the development of EF in children 

is based primarily on studies carried out using Western-
developed assessment paradigms. According to hierarchical 
models of development (Diamond, 2013; Miyake et al., 
2000), EF develops by building upon simpler cognitive 
skills, such as attention and short term memory; the coordi-
nation of these simpler skills with core EF skills enable the 
execution of complex tasks (Miyake et al. 2000). Core EF 
components in their simplest forms start to develop in 
infancy and are all functional by the age of three years.

Response inhibition develops within the first year of life 
as demonstrated by children’s ability stop an enjoyable 
activity when requested to by a caregiver (Kochanska, 
Tjebkes, Fortnan, 1998). Cognitive inhibition, which 
enables children to focus on certain stimuli while ignoring 

others, supports short-term memory before the age of one 
(Diamond, 2013). Updating and manipulating information 
held in mind, key aspects of working memory that also draw 
upon attention networks, have been documented in spatial 
memory tasks as early as 15 months of age (van Ede, Nobre, 
2023). Around two years of age, coordination between 
working memory and response inhibition enable a child to 
hold a simple rule in mind to overcome a pre-potent 
response, such as placing yellow blocks into a red bucket, 
after having placed them into a yellow bucket multiple times 
before (Thériault-Couture, Matte‐Gagné, Bernier, 2025). 
Cognitive flexibility builds on inhibitory control and work-
ing memory and so emerges later in children’s development, 
around the age of four or five.

Global Considerations for the Development of EF
Despite the large number of studies carried out on the 

topic, when and how children develop EFs are ongoing 
questions. The vast majority of this developmental research 
was carried out in the US and other Western settings, such 
as Canada, European countries, and the United Kingdom. 
Yet we know that children’s cognitive development is highly 
influenced by their experiences and environmental condi-
tions (Munakata, Michaelson, 2021). A useful perspective 
proposed by Doebel is of EF development as the emergence 
of skills in the service of specific goals activated and influ-
enced by knowledge, beliefs, norms, values and preferences 
that may be distinct in different contexts or settings (Doebel, 
2020). Thus, while trajectories of EF development may be 
shaped by the biology of brain development, differences (in 
behavior and on EF test performance) may be observed due 
to children’s particular experiences in different settings. 
Understanding these differences has important implications 
for how interventions for EF may be developed and imple-
mented effectively in different settings.

EF Interventions for Young Children

There have been by now more than 100 intervention 
studies targeting EF in children described in many system-
atic reviews and meta-analyses (Diamond, Ling, 2016; 
Takacs, Kassai, 2019). While some reviews have been broad 
and inclusive, others have focused on specific intervention 
types, such as training of working memory using digital 
technology (Scionti et al., 2020); mindfulness-based inter-
ventions (Bockmann, Yu 2023; Pearce et al., 2025); or 
physical activity (Wang et al., 2023; Wood et al., 2020). We 
highlight a recent review/meta-analysis of 85 EF interven-
tion studies (published from 2000-2020) implemented in 
preschool classrooms with typically developing children 
(ages 3—6 years old; Muir, Howard, Kervin, 2023).

The interventions reviewed by Muir and colleagues were 
highly diverse in the nature and content of each interven-
tion, how it was delivered, dosage, and the measures used to 
evaluate efficacy, reflecting the myriad ways that EF can be 
addressed in the pre-school setting. The most commonly 
studied interventions involved mediated structured play 

Fig. 1. Structure of Core EF Components as Separable but 
Related Functions That Contribute Differentially 

to Solving Complex Executive Tasks
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(n  = 16), mindfulness (n = 12) and physical activity 
(n = 12). Notably, though, out of the 85 studies, only four 
included a follow-up assessment several months following 
the intervention (Clements et al., 2020: math in the USA; 
Keown, Franke, Triggs, 2020: mediated structured play in 
New Zealand; Poehlmann-Tynan et al., 2016: mindfulness 
in the USA; Rosas et al., 2019: mediated structured play in 
Chile). All other studies evaluated intervention effectiveness 
only immediately after completing the intervention. 
Additionally, only four of the reviewed interventions 
addressed EFs using mathematics instruction (Clements et 
al., 2020; Kroesbergen, van Luit, Maas, 2004; Kyttälä, 
Kanerva, Kroesbergen, 2015; Passolunghi, Costa, 2016). As 
a group, mathematics interventions were judged to be 
among the weakest approaches by Muir and colleagues, 
based on their collective efficacy. We argue, however, that 
mathematics learning has high potential to strengthen 
executive functioning during early childhood, the optimal 
time to intervene. First, the neural circuits for knowledge 
building in mathematics are present at birth and are ready to 
be developed further when children reach school age. 
Second, all mathematical activities require EF at some level 
(Platas, 2024). Further, interventions that foster EF implic-
itly in everyday activities, such as math-learning, are more 
enjoyable and easier to implement than explicit EF training 
(Takacs, Kassai, 2019), and the development of basic math 
skills takes place over 1—2 years, providing the opportunity 
for a long-term, regularly administered intervention.

The Architecture for Math Knowledge-Building 
is Present at Birth

The human brain is endowed with an innate mechanism for 
apprehending numerical quantities, one that is inherited from our 

evolutionary past and that guides the acquisition of 
mathematics… In the first year of life, then, babies should already 

understand some fragments of arithmetic.
Dehaene, The Number Sense, p. 41(1997)

The innate ontology of mathematical thinking provides 
an ever-present platform for the teaching of basic mathemat-
ics. All animals, including humans are born with a “number 
sense,” (Dehaene, 1997; Krasa, Tzanetopoulos, Maas, 
2022) — brain systems that recognize quantity as important 
and therefore have the neural architecture to pay attention to 
it (Krasa et al., 2022). This is evident in infants’ sensitivity to 
changes or differences in quantity. Even as young as two to 
three days old, an infant exposed repeatedly to a picture of 
two dots, to the point of losing interest, will show renewed 
and heightened interest (look longer) at a picture showing 
three dots (Dehaene, 1997). Infants’ ability to distinguish 
quantities, it turns out, happens with objects of any kind, 
sounds, as well as motion (Spelke, 2022). Infants have also 
exhibited understanding of addition and subtraction: when 
they see one object placed behind a screen, then another, they 
expect to see two objects when the screen is lifted. They have 
similar correct expectations when they see objects being 

taken away (Wynn, 2022). Thus, long before school, children 
have developed foundations of mathematical thinking. 
Without any knowledge of numerals or number names, chil-
dren will order or rank sets of objects or lengths of objects 
(sticks or rods) by size. Before attending school, many chil-
dren will master the meaning of the common quantitative 
words such as more, bigger, longer, with respect to objects as 
well as abstractions such as time (Krasa, Tzanetopoulos, 
Maas, 2022). All of this knowledge primes children for learn-
ing mathematics in school.

The Dynamic Co-Development of Mathematics 
and Executive Functioning

Formal elementary mathematics education starts with 
securing children’s conceptual understanding of quantity, 
how quantities relate to each other, and the language and 
symbolic system (numerals) that we use to represent quan-
tity (Krasa, Tzanetopoulos, Maas, 2022). At these earliest 
levels of learning, simple math processes can be matched to 
specific cognitive skills. For example, working memory has 
been associated with magnitude comparison (Nelwan et al., 
2022), ordering (Finke et al., 2021), and estimation on a 
number line (Namkung, Fuchs, 2016). The field of educa-
tion is replete with studies on EF as a precursor to and sup-
porting factor for math achievement (Bull, Lee 2014; Cragg, 
Gilmore 2014). More recent research has confirmed that 
EF exhibit correlated and reciprocal growth, or co-develop-
ment, with math skills during early childhood (Coolen et 
al., 2021; Miller-Cotto, Byrnes, 2020).

One of the first studies to indicate this bi-directional 
relationship was originally aimed to investigate whether 
working memory and attention control (early components 
of EF) would predict concurrent growth in emergent lit-
eracy and numeracy skills across a year of pre-kindergar-
ten, with effects persisting to the end of kindergarten 
(Welsh et al., 2010). The children (n = 149, mean age 4.49 
years old, SD 0.31; range: 3.72—5.65) were enrolled in 
Head Start and came from diverse backgrounds; 68% had 
incomes below the national poverty level. Assessments 
delivered during the pre-kindergarten year (Time 1 and 
Time 2) targeted emergent literacy skills and emergent 
numeracy skills. At the end of kindergarten, children were 
assessed on early reading and on math achievement. No 
interventions had been implemented. Results in longitudi-
nal models showed that growth in EF during pre-kinder-
garten predicted end of kindergarten reading and math 
achievement, controlling for growth in children’s emer-
gent literacy, numeracy, and language skills during pre-
kindergarten, as expected. Unexpectedly, emergent 
numeracy skills at the beginning of pre-kindergarten pre-
dicted EF at the end of pre-kindergarten—a relationship 
not observed in the parallel model of developing literacy 
skills (see Figure 2; Welsh et al., 2010). Longitudinal stud-
ies employing multiple timepoints in cross-lagged models 
have since further supported the bidirectional relationship 
between math and EF (Zhang, Peng, 2023).
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Since the work of Welsh and colleagues (2010), research-
ers have sought to illustrate, both theoretically and empiri-
cally, how EF skills are elicited, challenged, and practiced 
when doing math. Figure 3 presents an augmented version 
of Cragg and colleagues’ theoretical model of the EF-math 
relationship combined with an explicit example of how the 
basic task of counting objects in a set using one-to-one cor-
respondence (assigning one number to one object) calls 
upon working memory, cognitive inhibition, and cognitive 
flexibility (Platas, 2024). The structure of mathematics pro-
vides logical, incremental ways to challenge and grow chil-
dren’s EF in developmentally appropriate ways.

EF challenge may be leveled up, for example, by adding 
more objects to count, changing the physical arrangement 
of the objects (e.g., from an ordered array to a random 
arrangement), or asking the child to start counting at differ-
ent objects.

Mental arithmetic and its links to EFs can be broken 
down in a similar way. When adding two numbers together 

without writing them down, one uses working memory to 
remember the two numbers while adding them together, 
then to remember the result. Working memory demand can 
be incrementally increased by increasing addends (e.g., 
2 + 3 + 4 + 7). Tracking the new information, the new total 
after 3 digits (9) and letting go of the old total after two dig-
its (5), is an example of updating, a key feature of working 
memory tasks. Further, cognitive flexibility can come into 
play if one is asked to use different approaches, such as 
regrouping [(7 + 3 = 10) + (2 + 4 = 6)], to solve the problem 
more efficiently (Krasa, Tzanetopoulos, Maas, 2022).

Math Interventions for Executive Functioning 
for Young Children

The field of interventions that target EF in young chil-
dren using math activities (Clements et al., 2020; 
Kroesbergen, van Luit, Maas, 2004; Kyttälä, Kanerva, 

Fig. 2. Path Models of Welsh and colleagues’ Longitudinal Study Results: Predictors of Emergent Academic Skills, Executive 
Functions, and Academic Achievement

Fig. 3. Dynamic Relationship Between Executive Functions and Components of Math Knowledge, with Counting Example
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Kroesbergen, 2015; Passolunghi, Costa, 2016; Scerif et al., 
2025) is small and still nascent, but some approaches have 
shown some promise (Muir et al. 2023). Table 1 presents a 
summary of the known tested EF-math interventions.

General statements about the potential long term effec-
tiveness of these interventions are difficult to make given the 
various sample sizes, methods of implementation, and dos-
ages. However, it is worth noting that although effects sizes 
were small for the BB alone condition at the end of the 
intervention period, this condition also appeared to pro-
mote better math and EF skills one year later, suggesting 
potential long term effects of a high quality early math cur-
riculum on both math skills and EFs (Clements et al., 2020). 
In a previous study of BB implemented during a year of 
pre-kindergarten, the impacts of BB on language, literacy, 
and mathematics were in the moderate-to-large range 
(effect sizes 0,45—0,62), and EF impacts were in the small 
range (0,20—0,27). These results are consistent with a 
“spill-over” hypothesis, which posits that high quality aca-

demic curricula targeting early reading and math skills sup-
port the acquisition of reading and math, concurrent with 
cognitive skills that are routinely exercised as they learn 
(Weiland, Yoshikawa, 2013).

Conclusion

We conclude that these early attempts at math-EF inter-
ventions are worth learning from and building upon as 
mathematics is a neurodevelopmental companion to EFs. 
We return to Doebel’s notion that EF development unfolds 
in the service of specific, contextually-driven goals (Doebel, 
2020), that is, in meaningful activities. Mathematics learn-
ing is driven by universally meaningful learning goals, such 
as the goal of counting to find out “how many” (Clements, 
Sarama, 2021). Math learning provides a highly appropriate 
mechanism for EF development, one that is meaningful 
anywhere in the world.

Краткое изложение содержания статьи 
на русском языке

В статье обобщается научная литература, посвя-
щенная использованию математически ориентирован-
ных занятий как средства развития исполнительных 
функций у детей, преимущественно в дошкольном возрас-
те и в первые годы обучения в начальной школе (от ранне-
го детства до 6 лет).

Исполнительные функции (ИФ) являются основой 
сложных когнитивных и поведенческих процессов, 

Table 1
Published Math-based EF Intervention studies, 2000—2025

Author/ Year Clements et al. (2020)
Kroesbergen van 

Luit, Maas, (2014)
Kyttala et al. (2015)

Passolunghi, Costa 
(2016)

Scerif et al. (2025)

Country USA Netherlands Finland Italy UK

Study Design RCT Quasi-experimental Quasi-experimental Quasi-experimental RCT

Sample 837 51 61 48 193

Age Range Not reported 5 to 6 5 to 6 5 to 6 41—54 months

Hours 260 4 4 10 12

Program Dose 
and Duration

5 hr/week
1 year

2 x 30 mins/wk 4 
weeks

2 x 30 mins/wk 4 
weeks

2 X 1 hr/wk
5 weeks

3 x 20 mins/wk 12 
weeks

Interventionist Teacher External Facilitator External Facilitator External Facilitator Teacher

Outcome 
Variables

IC x 2, WM x 2 WM x 2 WM x 6 WM x 2 IC x 2, WM x 2, 
SH x 2

ES Magnitude Small Moderate — Large Small Large Moderate — Large

Intervention 
description

Building Blocks (BB) 
curriculum adopted for 
the school year; plus an 
augmented condition of 
BB + Tools of the Mind 

Adapted from 
remedial program 
for multiplication 
and division. 

Training games 
played in small 
groups of children 
(4—7)

8 games, 2 of 4 types: 
verbal WM, verbal STM, 
visuospatial WM, visuo-
spatial STM; groups of 
5 children at a time

25 different activities 
targeting EFs in vari-
ous math-related 
activities

Note: ES = effect size; RCT = randomized controlled trial; IC = inhibitory control; WM = working memory; SH = set shifting; 
STM = short-term memory.

включая обучение, контроль поведения, постановку 
целей, решение проблем, планирование и метапозна-
ние (Korzeniowski et al., 2021). Они начинают форми-
роваться в младенчестве и продолжают развиваться 
вплоть до ранней взрослости, достигая пиков в сенси-
тивные периоды — раннее детство и начало подростко-
вого возраста (Diamond, 2013; Obradović, Willoughby, 
2019). Развитие ИФ связано с функционированием 
префронтальной коры — области мозга с наиболее 
продолжительным периодом созревания (Korzeniowski 
et al., 2021). Важно отметить, что овладение ранними 
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математическими навыками (например, сложением и 
вычитанием) тесно коррелирует с развитием ИФ.

ИФ опираются на когнитивные навыки, активируе-
мые в условиях, требующих сосредоточенности, внима-
ния и произвольного контроля, а не автоматических, 
импульсивных или инстинктивных реакций (Diamond, 
2013; Miyake et al., 2000). Наиболее признанными ком-
понентами ИФ считаются: (1) рабочая память, (2) инги-
биторный контроль и (3) когнитивная гибкость 
(Diamond, 2013; Miyake et al., 2000). Рабочая память 
обеспечивает кратковременное удержание информации 
для ее непосредственной обработки и играет ключевую 
роль в понимании устной и письменной речи, а также в 
выполнении устных арифметических операций 
(Diamond, 2013). Ингибиторный контроль предполагает 
как подавление нежелательных поведенческих реакций 
(торможение реакции), так и способность игнорировать 
нерелевантные стимулы (когнитивное торможение). 
Когнитивная гибкость связана с умением переходить от 
одной стратегии к другой, рассматривать ситуацию с 
альтернативных позиций и адаптироваться к изменяю-
щимся условиям (Diamond, 2013).

Согласно иерархическим моделям (Diamond, 2013; 
Miyake et al., 2000) ИФ рассматриваются как произво-
дные от базовых когнитивных процессов, таких как 
внимание и кратковременная память. Их координация 
с основными компонентами ИФ позволяет выполнять 
сложные задачи. Простейшие формы ИФ начинают 
формироваться в младенчестве и достигают зрелости к 
трем годам. При этом развитие ИФ определяется не 
только биологическим созреванием префронтальных 
структур мозга, но и социальным контекстом: навыки 
активируются и модифицируются под воздействием 
знаний, убеждений, норм, ценностей и предпочтений 
(Doebel, 2020). Таким образом, различия в опыте 
ребенка могут определять вариативность траекторий 
развития ИФ, что имеет важные последствия для раз-
работки и внедрения интервенций в разных условиях.

В литературе представлено более 100 исследований 
интервенций, направленных на развитие ИФ у детей; 
их результаты систематизированы в ряде обзоров и 
метаанализов (например, Diamond, Ling, 2016; Takacs, 
Kassai, 2019). Часть обзоров имеет широкий охват, 
тогда как другие фокусируются на отдельных типах 
интервенций — тренировке рабочей памяти с исполь-
зованием цифровых технологий (Scionti et al., 2020), 
практиках осознанности (Bockmann, Yu, 2023; Pearce et 
al., 2025) или физической активности (Wang et al., 2023; 
Wood et al., 2020).

Мы рассматриваем недавний метаанализ, включив-
ший 85 исследований интервенций (опубликованных с 
2000 по 2020 год), реализованных в дошкольных клас-
сах с типично развивающимися детьми в возрасте от 3 
до 6 лет (Muir et al., 2023). Эти интервенции были весь-
ма разнообразны по характеру; наиболее часто изуча-
лись опосредованная структурированная игра (n = 16), 
практики осознанности (n = 12) и физическая актив-
ность (n = 12). Примечательно, что лишь четыре из 85 

исследований описывают интервенции, направленные 
на развитие ИФ посредством обучения математике 
(Clements et al., 2020; Kroesbergen et al., 2004; Kyttälä et 
al., 2015; Passolunghi, Costa, 2016). В целом, интервен-
ции в области обучения математике были признаны 
Мьюиром и коллегами наименее эффективными. 
Однако мы утверждаем, что математическое обучение 
обладает значительным потенциалом для развития ИФ 
в раннем детстве — оптимальном периоде для интер-
венций. Во-первых, нейронные цепи, обеспечиваю-
щие формирование математических представлений, 
присутствуют уже при рождении и готовы к дальней-
шему развитию, когда дети достигают школьного воз-
раста. Во-вторых, выполнение любых математических 
операций в той или иной мере опирается на ИФ 
(DREME, 2024).

Согласно исследованиям, все животные, включая 
человека, обладают врожденным «чувством числа» 
(Dehaene, 1997; Krasa et al., 2022) — нейронными меха-
низмами, обеспечивающими восприятие количества 
как значимой характеристики окружающей среды 
(Krasa et al., 2022). Еще до поступления в школу у детей 
складываются базовые формы математического мыш-
ления. Даже не владея цифрами и числовыми названи-
ями, они способны ранжировать предметы по размеру 
или длине (например, палочки или стержни). К этому 
времени многие также усваивают значение базовых 
количественных слов — «больше», «меньше», «длин-
нее» — относя их как к физическим объектам, так и к 
абстрактным категориям, таким как время (Krasa et al., 
2022). Эти знания служат когнитивной основой для 
успешного освоения школьной математики.

На ранних этапах обучения простые математиче-
ские операции тесно связаны с отдельными когнитив-
ными навыками. Рабочая память, в частности, задей-
ствована в сравнении величин (Nelwan et al., 2022), 
упорядочивании (Finke et al., 2021) и оценке чисел на 
числовой прямой (Namkung, Fuchs, 2016). Обширные 
исследования в области образования подтверждают 
роль ИФ как предиктора и фактора, поддерживающего 
математические достижения (Bull & Lee, 2014; Cragg, 
Gilmore, 2014).

В исследовании Вэлша и коллег (Welsh et al., 2010) 
проверялось, предсказывают ли рабочая память и кон-
троль внимания развитие навыков грамотности и счета 
в дошкольный период. Неожиданно оказалось, что 
именно базовые математические навыки в начале обу-
чения предсказывали уровень ИФ; аналогичной связи 
с грамотностью выявлено не было. Последующие лон-
гитюдные исследования подтвердили двунаправлен-
ную связь между математикой и ИФ (Zhang, Peng, 
2023). С тех пор ученые стремятся показать, как навы-
ки ИФ выявляются и развиваются в ходе выполнения 
математических заданий, сочетая теоретический и 
эмпирический подходы.

Интервенции, направленные на развитие интел-
лектуальных способностей младших детей через мате-
матические упражнения (Clements et al., 2020; 
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Kroesbergen et al., 2004; Kyttälä et al., 2015; Passolunghi, 
Costa, 2016; Scerif et al., 2025), остаются ограниченны-
ми и находятся на ранней стадии исследования. Тем не 
менее отдельные подходы показали определенные 
перспективы (Muir et al., 2023). Общие выводы о дол-
госрочной эффективности этих интервенций затруд-
нены из-за вариативности размеров выборок и разли-
чий в методах реализации. Однако, несмотря на 
небольшие размеры эффектов, участие в математиче-
ских интервенциях улучшало как математические 
навыки, так и ИФ через год, что свидетельствует о 
потенциальной долговременной пользе высококаче-
ственных ранних программ интервенций (Clements et 
al., 2020). Эти данные согласуются с гипотезой «пере-
текания», которая предполагает, что высококачествен-
ные академические программы, направленные на ран-

нее развитие навыков чтения и математики, одновре-
менно способствуют формированию когнитивных 
навыков, регулярно задействуемых в процессе обуче-
ния (Weiland & Yoshikawa, 2013).

Мы делаем вывод, что ранние интервенции, направ-
ленные на обучение математике и развитие ИФ, требуют 
дальнейшего изучения и совершенствования, поскольку 
математика тесно связана с развитием ИФ. В  соответ-
ствии с концепцией Дебеля, ИФ развиваются в рамках 
конкретных, контекстуально обусловленных целей, то 
есть через осмысленную деятельность (Doebel, 2020). 
Математическое обучение реализует общепринятые 
образовательные цели, например стремление определить 
«сколько» посредством счета (Clements, Sarama, 2021), что 
делает его особенно подходящим инструментом для раз-
вития ИФ во всем мире.
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