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ABSTRACT
Objective. !is review focuses on the interrelation of executive functions and meta-

cognition as seen from a cultural-historical perspective.
Results. #BTFE�PO�SFTFBSDI�DPOEVDUFE�PWFS�UIF�QBTU����ZFBST
�XF�TIPX�UIFTF�DPO-

structs’ commonality and di"erences. Special attention is paid to the development of ex-
ecutive functions and metacognition, their connection with children’s academic success, 
and the role of the social aspect in their development. !e importance of an adult in 
the directed formation of metacognition and executive functions is demonstrated, which 
DPOĕSNT�UIF�DVMUVSBM�IJTUPSJDBM�UIFPSZ��8JUIJO�UIF�DVMUVSBM�IJTUPSJDBM�QBSBEJHN
�TFWFSBM�
NFDIBOJTNT�GPS�UIF�EFWFMPQNFOU�PG�FYFDVUJWF�GVODUJPOT�BSF�DPOTJEFSFE���
�JNJUBUJPO�CBTFE�
on understanding; 2) sign mediation; and 3) communication in a social situation of de-
velopment. Vygotsky noted that higher mental functions originate on the basis of live 
interactions between people, which are then internalized and turned into psychological 
functions.

It is shown that the most common model of the structure of executive functions is 
one that includes such components as “working memory,” “inhibitory control,” and “cog-
nitive #exibility.”

Conclusion. Our analysis showed that Piaget’s concepts have considerable in#uence 
PO�SFTFBSDI�PG�FYFDVUJWF�GVODUJPO�EFWFMPQNFOU��#VU�UIFSF�JT�B�DFSUBJO�EJďDVMUZ�JO�FYQMBJO-
ing emotional regulation within the context of metacognition from Piaget’s standpoint. At 
the same time, Vygotsky asserted the unity of a"ect and intelligence, which suggests the 
existence of behavior control and, in particular, of emotional processes at the metacogni-
tive processes level.

Keywords: Metacognition, executive functions, cultural-historical theory, metacog-
nitive regulation
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Highlights:
t� .FUBDPHOJUJPO�BOE�FYFDVUJWF�GVODUJPOT�BSF�EJTUJOHVJTIFE�BT�TFQBSBUF�DPOTUSVDUT
�

but are similar constructs when metacognition is considered as a component of 
executive function. 

t� .FUBDPHOJUJPO�BOE�FYFDVUJWF� GVODUJPOT�BSF�BTTPDJBUFE�XJUI�DIJMESFO�T�BDBEFNJD�
success, including in the development of mathematics skills, speech, and literacy.

t� ćF�LFZ�SPMF�JO�UIF�EFWFMPQNFOU�PG�NFUBDPHOJUJPO
�BT�XFMM�BT�PG�FYFDVUJWF�GVODUJPOT
�
belongs to the adult, who is the organizer of the interaction situation

АННОТАЦИЯ
Актуальность. Обзор посвящен взаимосвязи регуляторных функций и мета-

познания в контексте культурно-исторической перспективы.
Результаты.�ϙҪ�ҶҪҼүҺҲҪҵү�ҹҺҸҬүҮүҷҷӅҿ� ұҪ�ҹҸһҵүҮҷҲү����ҵүҼ�ҲһһҵүҮҸҬҪҷҲҳ�

показана общность и различия указанных конструктов. Отдельное внимание уде-
ляется развитию регуляторных функций и метапознания, их связи с академиче-
ской успешностью детей, роль социального аспекта в их становлении. Показана 
значимость взрослого в направленном формировании метапознания и саморегу-
ляции, что подтверждает положения культурно-исторической теории. В рамках 
культурно-исторической парадигмы рассматривается несколько механизмов раз-
вития регуляторных функций: подражание, основанное на понимании; знаковое 
опосредствование; а также общение в социальной ситуации развития. Л.С. Вы-
готский отмечал, что высшие психические функции возникают на основе реаль-
ных взаимодействий людей, интериоризируются, превращаясь в психологические 
функции.

В обзоре установлено, что одной из распространенных моделей структуры ре-
гуляторных функций является модель, которая включает в себя такие компоненты 
как «рабочую память», «сдерживающий контроль» и «когнитивную гибкость». 

Выводы. На основании проведенного анализа можно утверждать влияние 
концепции Ж.Пиаже на исследования развития регуляторных функций. Извест-
ную сложность вызывает объяснение эмоциональной регуляции в контексте про-
блем метапознания. Вместе с тем Л.С. Выготский говорил о единстве аффекта и 
интеллекта, что позволяет предположить существование управления поведением и 
в частности эмоциональными процессами на уровне метакогнитивных процессов.

Ключевые слова: Метапознание, регуляторные функции, культурно-историче-
ская теория, метакогнитивная регуляция

Ключевые положения:
t� ϘүҼҪҹҸұҷҪҷҲү� Ҳ� ҺүҭҽҵӉҼҸҺҷӅү�ҾҽҷҴӀҲҲ� ҬӅҮүҵӉӈҼһӉ� ҴҪҴ� ҸҼҮүҵӆҷӅү� ҴҸҷ-

структы и как схожие конструкты, когда метапознание выступает компо-
нентом регуляторных функций

t� ϘүҼҪҹҸұҷҪҷҲү�Ҳ�ҺүҭҽҵӉҼҸҺҷӅү�ҾҽҷҴӀҲҲ�һҬӉұҪҷӅ�һ�ҪҴҪҮүҶҲӁүһҴҸҳ�ҽһҹүӂҷҸ-
стью детей, включая развитие математических навыков, речевое развитие и 
грамотность

t� ώ�ҺҪұҬҲҼҲҲ�ҶүҼҪҹҸұҷҪҷҲӉ�Ҳ�ҺүҭҽҵӉҼҸҺҷӅҿ�ҾҽҷҴӀҲҳ�ҴҵӈӁүҬҪӉ�ҺҸҵӆ�ҹҺҲҷҪҮ-
лежит взрослому, который организует ситуацию взаимодействия

RESUMEN
Objetivo. -B�SFWJTJØO�TF�DFOUSB�FO�MB�SFMBDJØn entre funciones reguladoras y metacog-

OJDJØO�FO�FM�DPOUFYUP�EF�VOB�QFSTQFDUJWB�IJTUØSJDP�DVMUVSBM�
Resultados.�#BTBEP�FO�JOWFTUJHBDJPOFT�SFBMJ[BEBT�FO�MPT�ÞMUJNPT����B×PT
�TF�EFNVFT-

tra la similitud y las diferencias entre estos dos constructos mencionados. Se presta espe-
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DJBM�BUFODJØO�BM�EFTBSSPMMP�EF�MBT�GVODJPOFT�SFHVMBEPSBT�Z�EF�MB�NFUBDPHOJDJØO
�TV�SFMBDJØO�
DPO�FM�ÏYJUP�BDBEÏNJDP�EF�MPT�OJ×PT�Z�FM�QBQFM�EFM�BTQFDUP�TPDJBM�FO�TV�GPSNBDJØO��4F�NVFT-
USB�MB�JNQPSUBODJB�EFM�BEVMUP�FO�MB�GPSNBDJØO�EJSJHJEB�EF�MB�NFUBDPHOJDJØO�Z�MB�BVUPSSFHV-
MBDJØO
�MP�RVF�DPOĕSNB�MPT�QSJODJQJPT�EF�MB�UFPSÓB�IJTUØSJDP�DVMUVSBM��%FOUSP�EFM�NBSDP�EFM�
QBSBEJHNB�IJTUØSJDP�DVMUVSBM
�TF�DPOTJEFSBO�WBSJPT�NFDBOJTNPT�QBSB�FM�EFTBSSPMMP�EF�MBT�
GVODJPOFT�SFHVMBEPSBT��MB�JNJUBDJØO�CBTBEB�FO�MB�DPNQSFOTJØO��MB�NFEJBDJØO�EF�TJHOPT��Z�
MB�DPNVOJDBDJØO�FO�TJUVBDJPOFT�TPDJBMFT�EF�EFTBSSPMMP��7ZHPUTLZ�TPTUFOÓB�RVF�MBT�GVODJPOFT�
mentales superiores se originan a partir de las interacciones reales entre las personas, se 
JOUFSJPSJ[BO�Z�TF�DPOWJFSUFO�FO�GVODJPOFT�QTJDPMØHJDBT�

&O�MB�SFWJTJØO�TF�FTUBCMFDF�RVF�VOP�EF�MPT�NPEFMPT�DPNVOFT�EF�MB�FTUSVDUVSB�EF�MBT�
funciones reguladoras es aquel que incluye componentes tales�DPNP�iNFNPSJB�EF�USBCBKPw
�
“control inhibitorio” y “#exibilidad cognitiva».

Conclusiones. #BTBEP�FO�FM�BOÈMJTJT�SFBMJ[BEP
�TF�QVFEF�BĕSNBS�RVF�MB�DPODFQDJØO�
de Piaget ha in#uido en las investigaciones sobre el desarrollo de las funciones regulado-
SBT��4F�QSFTFOUB�VOB�EJĕDVMUBE�FO�FYQMJDBS�MB�SFHVMBDJØO�FNPDJPOBM�FO�FM�DPOUFYUP�EF�MPT�
QSPCMFNBT�EF�NFUBDPHOJDJØO��4JO�FNCBSHP
�7ZHPUTLZ�IBCMBCB�TPCSF�MB�VOJEBE�FOUSF�BGFDUP�
e inteligencia, lo que nos permite suponer la existencia de control de comportamiento y, 
FTQFDÓĕDBNFOUF
�EF�QSPDFTPT�FNPDJPOBMFT�B�OJWFM�EF�QSPDFTPT�NFUBDPHOJUJWPT�

Palabras clave: .FUBDPHOJDJØO
�GVODJPOFT�SFHVMBEPSBT
�UFPSÓB�IJTUØSJDP�DVMUVSBM
�SF-
HVMBDJØO�NFUBDPHOJUJWB

Destacados:
t� -B�NFUBDPHOJDJØO�Z�MBT�GVODJPOFT�SFHVMBEPSBT�TPO�JEFOUJĕDBEBT�DPNP�DPOTUSVDUPT�

JOEFQFOEJFOUFT�Z�UBNCJÏO�DPNP�DPOTUSVDUPT�TJNJMBSFT
�DVBOEP�MB�NFUBDPHOJDJØO�
se encuentra como componente de las funciones reguladoras.

t� -B�NFUBDPHOJDJØO�Z�MBT�GVODJPOFT�SFHVMBEPSBT�FTUÈO�SFMBDJPOBEBT�DPO�FM�ÏYJUP�BDB-
EÏNJDP�EF�MPT�OJ×PT
�JODMVZFOEP�FM�EFTBSSPMMP�EF�IBCJMJEBEFT�NBUFNÈUJDBT
�FM�EFTBS-
SPMMP�EFM�MFOHVBKF�Z�MB�BMGBCFUJ[BDJØO�

t� &O�FM�EFTBSSPMMP�EF�MB�NFUBDPHOJDJØO�Z�MBT�GVODJPOFT�SFHVMBEPSBT
�FM�BEVMUP�EFTFN-
QF×B�VO�QBQFM�DMBWF�BM�PSHBOJ[BS�MB�TJUVBDJØO�EF�JOUFSBDDJØO�

RESUME
Objectif: cette revue porte sur la relation entre fonctions régulatrices et métacogni-

tion dans le contexte de la perspective historico-culturelle.
Résultats.�4VS�MB�CBTF�EFT�EPOOÏFT�E|ÏUVEFT�SÏBMJTÏFT�BV�DPVST�EF����EFSOJÒSFT�BOOÏFT�

les traits communs et les di"érences des constructions conceptionnelle sont démontrés. 
6OF�BUUFOUJPO�QBSUJDVMJÒSF�FTU�QPSUÏF�TVS�MF�EÏWFMPQQFNFOU�EFT�GPODUJPOT�SÏHVMBUSJDFT�FU�EF�
MB�NÏUBDPHOJUJPO
�TVS�MFVS�MJBJTPO�BWFD�MF�QSPHSÒT�TDPMBJSF�EFT�FOGBOUT
�TVS�MF�SÙMF�E|BTQFDU�
social dans leur formation. L’importance d’un adulte dans la formation dirigée de la mé-
UBDPHOJUJPO�FU�EF�M�BVUPSÏHVMBUJPO�FTU�EÏNPOUSÏF
�DF�RVJ�DPOĕSNF�MFT�EJTQPTJUJPOT�EF�MB�
UIÏPSJF�IJTUPSJDP�DVMUVSFMMF��%BOT�MF�DBESF�EV�QBSBEJHNF�IJTUPSJDP�DVMUVSFM
�QMVTJFVST�NÏ-
canismes de développement des fonctions de régulation sont envisagés: l’imitation basée 
sur la compréhension; signer la médiation; ainsi que la communication dans une situation 
de développement social. Vygotski a noté que les fonctions mentales supérieures naissent 
sur la base d’interactions réelles entre les personnes, sont intériorisées et se transforment 
en fonctions psychologiques.

$FUUF�SFWVF�B� SÏWÏMÏ�RVF� M|VO�EFT�NPEÒMFT�DPVSBOU�EF�TUSVDUVSF�EFT� GPODUJPOT�SÏ-
HVMBUSJDFT�FTU�MF�NPEÒMF�RVJ�JODMVU�UFM�DPNQPTBOU�RVF�jMB�NÏNPJSF�EF�USBWBJMx
�jDPOUSÙMF�
inhibiteur» et la «#exibilité cognitive».

Conclusions.�%|BQSÒT�DFUUF�BOBMZTF�FČFDUVÏF�PO�QFVU�DPOTUBUFS�M|JOĘVFODF�EF�MB�DPO-
ception de Piaget sur les recherches du développement des fonction régulatrices. Il y a une 
DFSUBJOF�EJďDVMUÏ�Ë�FYQMJRVFS�MB�SÏHVMBUJPO�ÏNPUJPOOFMMF�EBOT�MF�DPOUFYUF�EF�QSPCMÒNFT�
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de métacognition. Pourtant Vygotski a parlé de l`unité de l’a"ect et de l’intelligence, ce 
RVJ�TVHHÒSF�M�FYJTUFODF�E�VO�DPOUSÙMF�EV�DPNQPSUFNFOU�FU
�FO�QBSUJDVMJFS
�EFT�QSPDFTTVT�
émotionnels au niveau des processus métacognitifs.

Mots-clés: Métacognition, fonctions régulatrices, théorie historico-culturelle, régula-
tion métacognitive

Points principaux:
t� -B�NÏUBDPHOJUJPO�FU�MFT�GPODUJPOT�SÏHVMBUSJDFT�TF�EJTUJOHVFOU�DPNNF�EFT�DPOTUSVD-

tions distinctes et comme des constructions similaires lorsque la métacognition est 
un composant des fonctions régulatrices.

t� -B�NÏUBDPHOJUJPO�FU� MFT�GPODUJPOT�SÏHVMBUSJDFT�TPOU� MJÏFT�BV�QSPHSÒT�TDPMBJSF�EFT�
enfants, y compris le développement des compétences en mathématiques, le dével-
oppement du langage et l’alphabétisation.

t� %BOT�MF�EÏWFMPQQFNFOU�EFT�GPODUJPOT�NÏUBDPHOJUJWFT�FU�SÏHVMBUSJDFT
�MF�SÙMF�DMÏ�FTU�
KPVÏ�QBS�M�BEVMUF�RVJ�PSHBOJTF�MB�TJUVBUJPO�E�JOUFSBDUJPO

Introduction
Metacognition is a cognitive psychology subdiscipline devoted to studying how peo-
ple control their mental activity and use their assessments to determine subsequent 
cognitive or behavioral responses. Piaget, one of the founders of cognitive psychology, 
suggested that awareness of one’s thoughts is an aspect of cognitive development that 
appears around the age of seven.

*O�����
�'MBWFMM�JOUSPEVDFE�UIF�iNFUBNFNPSZw�DPODFQU�BOE�SFMBUFE�JU�UP�EFWFMPQ-
NFOUBM�QTZDIPMPHZ�	'MBWFMM
�����
��)JT�MBCPSBUPSZ�TUVEJFT�IBWF�TIPXO�UIBU�DIJMESFO�
can improve their memorization performance if researchers help them think about 
UBTLT�BOE�QPTTJCMF�TUSBUFHJFT�GPS�TPMWJOH�UIFN��-BUFS�JO�����
�'MBWFMM�JOUSPEVDFE�UIF�
“metacognition” concept as a construct that suggests the interrelation between meta-
cognitive knowledge, metacognitive experience, and metacognitive actions or skills. 
*O�����
�'MBWFMM�EFĕOFE�NFUBDPHOJUJPO�BT�iDPHOJUJPO�BCPVU�DPHOJUJPO�w

5XP�DPNQPOFOUT�PG�NFUBDPHOJUJPO�XFSF�JEFOUJĕFE���
�EFDMBSBUJWF�NFUBDPHOJUJWF�
knowledge (knowledge about cognition, learning processes, memory work, etc.); 
and 2) procedural metacognition, whose metacognitive skills include: metacogni-
UJWF�NPOJUPSJOH�	UIF�TVCKFDUJWF�BTTFTTNFOU�PG�DPHOJUJWF�QSPDFTTFT
�BOE�NFUBDPHOJUJWF�
control (regulation of current cognitive activity, selection of material for study, time 
determination, etc.).

%FWFMPQNFOUBM�QTZDIPMPHZ�SFTFBSDI�TIPXT�UIBU
�MJLF�BEVMUT
�DIJMESFO�CBTF�UIFJS�
NFUBDPHOJUJWF�KVEHNFOUT�PO�IFVSJTUJD�DVFT�	e.g., ease of remembering, degree of fa-
miliarity with the material, etc.), although the magnitude of their dependence on such 
DVFT�NBZ�JODSFBTF�XJUI�BHF�	,PSJBU���"DLFSNBO
�������-PDLM���4DIOFJEFS
�����
��
ćFSFGPSF
�NFUBDPHOJUJWF�KVEHNFOUT�BSF�DIBSBDUFSJ[FE�BT�iHVU�GFFMJOHTw�	1SJDF���/PS-
NBO
�����
�UIBU�PSJHJOBUF�GSPN�TVCKFDUJWF�GFBUVSFT�PG�EFDJTJPO�NBLJOH�FYQFSJFODF��
Metacognitive actions play a key role in metacognitive processes. Metacognitive ac-
tions are high-level actions which involve the regulation of one’s own cognition and 
behavior. !ey consist of such components as planning, monitoring, and re#ection 
regarding the action being performed.
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ćF�DPODFQU�PG�SFHVMBUPSZ�PS�FYFDVUJWF�GVODUJPOT�FNFSHFE����ZFBST�MBUFS�XJUI-
in clinical child psychology and neurophysiology. Executive functions have been 
studied primarily in samples of children and adults experiencing brain disorders 
	8FMTI���1FOOJOHUPO
�����
��&YFDVUJWF�GVODUJPOT�SFTFBSDI�JO�DIJMESFO�SFMJFT�PO�UIF�
NPTU�WBMJEBUFE�UISFF�GBDUPS�NPEFM�CZ�.JZBLF�	.JZBLF�FU�BM�
�����

�XIJDI�JEFOUJĕFT�
working memory, inhibitory control, and cognitive #exibility as their main compo-
nents. However, some researchers argue that for preschool children, it is legitimate 
UP�UBML�BCPVU�POMZ�POF�HFOFSBM�GBDUPS�	TFF
�GPS�FYBNQMF
�-FF
�#VMM
���)P
�������8JFCF
�
Espy, & Charak, 2008), while others mention the validity of a three-factor model use 
(Lehto et al., 2003; Veraksa et al., 2020). !e work by Lee and his colleagues, using 
materials from tracking the executive functions development of children age 5 to 
���ZFBST
�EFNPOTUSBUFT�UIBU�JG�GPS�DIJMESFO�VOEFS����ZFBST�PME�UIF�NPTU�BQQSPQSJBUF�
model consists of two factors, then at an older age, these factors become three (Lee 
FU�BM�
�����
��*U�TIPVME�CF�OPUFE�UIBU�TVDI�EJďDVMUJFT�JO�VOBNCJHVPVTMZ�EFUFSNJO-
ing the structure of executive functions depending on age are usually explained by 
UIF�TQFDJĕDT�PG�UIF�UBTLT�VTFE
�JO�XIJDI�BU�MFBTU�UXP�SFHVMBUJPO�DPNQPOFOUT�DBO�CF�
simultaneously involved.

!e problem of regulation was posed within the cultural-historical paradigm. In 
discussing the development of voluntary behavior, Vygotsky turned to three concepts, 
which he combined thus: “the concept of higher mental function, the concept of cultural 
development of behavior, and the concept of mastering one’s own behavioral processes” 
	7ZHPUTLZ
�����
�Q����
�

Vygotsky began his analysis of the problematics of voluntary regulation by look-
JOH�BU�JNJUBUJPO��)F�EFĕOFE�JNJUBUJPO�BT�SFQSPEVDJOH�UIF�BDUJPO�PG�BOPUIFS�PO�UIF�
basis of understanding, which includes the idea of   the action’s purpose and of the 
motivation driving the other person. !e child not only re#ects the motive, but also 
SFBMJ[FT�XIZ�UIJT�NPUJWF�EFUFSNJOFT�UIF�CFIBWJPS�PG�BOPUIFS��6OEFSTUBOEJOH�BMTP�JO-
cludes awareness of the actions’ operational side as well as control over one’s own ac-
tions, which must correspond to the imitated behavior. !us, according to Vygotsky, 
imitative action must be re#exive, i.e., rely on metacognitive processes.

In speaking about the development of higher mental functions, Vygotsky high-
MJHIUFE�UIBU�SFHVMBUJPO�ĕSTU�PSJHJOBUFT�PO�UIF�CBTJT�PG�DPNNVOJDBUJPO�CFUXFFO�QFPQMF�
(an external form), and then turns inward (an internal form): “In general, we could 
say that the relationships between higher mental functions were once real relation-
TIJQT�CFUXFFO�QFPQMFw�	7ZHPUTLZ
�����
�Q�����
��)F�BTTPDJBUFE�UIF�EFWFMPQNFOU�PG�
WPMVOUBSJOFTT�XJUI�UIF�VTF�PG�BSUJĕDJBM�TUJNVMJ
�JO�QBSUJDVMBS
�TJHOT��)F�XSPUF��iy�XF�
raise the question of the means by which behavior is mastered. !us, mastery of be-
havior is a mediated process that is always carried out via known auxiliary stimuli…” 
	7ZHPUTLZ
�����
�Q�����
��"�TJHO�GVODUJPOJOH�BT�BO�BSUJĕDJBM�TUJNVMVT
�ĕSTU�BDUT�BT�B�
means of communication, and then becomes a means of in#uencing a personality.

A striking example of the metacognitive regulation of memorization (or memory 
mastering), according to Vygotsky, is presented in the following passage: “… in the 
process of adaptation, the child remembers and follows various instructions, that is, 
IF�TIF�QFSGPSNT�B�OVNCFS�PG�NFOUBM�PQFSBUJPOT��#Z�QFSGPSNJOH�UIFN
�UIF�DIJME�BDDV-
NVMBUFT�BOE�BDRVJSFT�B�DFSUBJO�OBJWF�QTZDIPMPHJDBM�FYQFSJFODF
�IF�TIF�CFHJOT�UP�VOEFS-
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TUBOE�IPX�UP�SFNFNCFS
�XIBU�NFNPSJ[BUJPO�DPOTJTUT�PG
�BOE�XIFO�IF�TIF�VOEFSTUBOET�
UIJT
�IF�TIF�CFHJOT�UP�DPSSFDUMZ�VTF�UIJT�PS�UIBU�TJHOw�	7ZHPUTLZ
�����
�QQڀ����o���
�

Vygotsky pointed out that this process develops by stages. !e entire process of 
mastering cultural behavior proceeds as follows: “In the natural, or primitive, stage, 
the child solves the task directly. AMer solving the simplest tasks, the child moves on 
to the stage of using signs without knowing the method of their action. !en comes 
UIF�TUBHF�PG�VTJOH�FYUFSOBM�TJHOT�BOE
�ĕOBMMZ
�UIF�TUBHF�PG�JOUFSOBM�TJHOTw�	7ZHPUTLZ
�
����
�Q�����
�

!us, Vygotsky created his own approach to understanding the development of 
regulation; that approach is associated with the process of mastering the highest form 
of behavior. !is process goes through four stages, which use imitation with under-
standing and cultural mediation through symbolic means. Although Vygotsky pre-
sents the staged nature of regulation’s development, this process can occur unevenly 
and fragmentarily, allowing the manifestation of similar phenomena at di"erent ages, 
depending on the situation which requires appropriate regulation. In real practice, the 
manifestation of such tendencies can result in contradictory data on the age limits of 
metacognitive processes.

It should be noted that Vygotsky did not use the term “metacognition.” However, 
he studied similar key properties of higher mental functions, which include aware-
ness and voluntariness. If this assumption is correct — i.e., metacognition is included 
as a component of the structure of higher mental functions, ensuring awareness and 
voluntariness — then the development of metacognition and behavior regulation 
should depend on the type of means used by preschoolers, as well as the stage at 
which the children are mastering cultural behavior.

Development in Ontogenesis
!e development of executive functions can be seen as early as the second year of life, 
when the child makes a successful choice between two stimuli and demonstrates the 
presence of working memory and inhibitory control; for example, when performing 
UIF�DIJMESFO�T�WFSTJPO�PG�UIF�4USPPQ�UFTU�	%JBNPOE
�����
��*O�POUPHFOZ
�JOIJCJUPSZ�DPO-
USPMڀ��XIJDI�NBOJGFTUT�JUTFMG�JO�JODSFBTJOH�BUUFOUJPO�DBQBDJUZڀ��BQQFBST�JO�UIF�ĕSTU�
ZFBS�PG�MJGF
�SFBDIJOH�B�TJHOJĕDBOU�EFWFMPQNFOU�MFWFM�CZ�UIF�BHF�PG���ZFBST�	+VSBEP
���
3PTTFMMJ
�����
��7ZHPUTLZ
�JO�GBDU
�DPOTJEFSFE�UIF�SFHVMBUPSZ�NFDIBOJTN�PG�JOIJCJUPSZ�
control as a higher mental function. He wrote: “It is extremely diOcult for a child to 
JOIJCJU�UIF�ĕSTU�EFDJTJPO�UIBU�DPNFT�UP�NJOE�BOE�JU�JT�FBTJFS�GPS�IJN�IFS�UP�HJWF�UIF�
NPTU�BCTVSE�BOTXFS�UIBO�UP�BENJU�IJT�IFS�JHOPSBODF��*OIJCJUJPO�PG�POF�T�JNNFEJBUF�
reactions, the ability to delay a response in time is a product of development and 
FEVDBUJPO
�XIJDI�BSJTFT�POMZ�WFSZ�MBUFw�	7ZHPUTLZ����-VSJB
�����
�Q�����
��ćF�TXJUDI-
ing development happens later, by 4 years of age, as evidenced by numerous studies 
VTJOH�UIF�DBSE�TPSUJOH�UFDIOJRVF�	;FMB[P�FU�BM�
�����
��"U�UIF�TBNF�UJNF
�TJHOJĕDBOU�
shiMs in the development of all the components of executive functions are observed 
by the end of preschool age.

Traditionally, metacognition development has been thought to occur when 
DIJMESFO�HP�UP�TDIPPM��ćF�WBTU�NBKPSJUZ�PG�NFUBDPHOJUJPO�SFTFBSDI�IBT�CFFO�DPO-
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ducted on school students within the framework of educational psychology (Garcia 
FU�BM�
�����
��)PXFWFS
�B�OVNCFS�PG�TUVEJFT�IBWF�SFWFBMFE�UIBU�UIF�BCJMJUZ�UP�DPOUSPM�
cognitive operations manifests itself at a preschool age. Systematic observations 
of 3- to 5-year-old children indicate that they demonstrate metacognitive regula-
UJPO� JO�TJUVBUJPOT�PG� KPJOU� JOUFSBDUJPO�XJUI�QFFST
�NPOJUPSJOH�QFFST��BDUJWJUJFT
�PS�
JOEFQFOEFOU�BDUJWJUJFT�PO�BO�POHPJOH�CBTJT�	8IJUFCSFBE�FU�BM�
�����
��%VSJOH�UIJT�
QFSJPE
�DIJMESFO
�GPS�FYBNQMF
�UBML�BCPVU�NFOUBM�SPUBUJPO�JO�ĕHVSBUJWF�UFSNT�XIFO�
EFTDSJCJOH�IPX�UIFZ�TPMWF�DFSUBJO�QSPCMFNT�	&TUFT
�����
��ćBU�TBJE
�JU�JT�OPU�VOUJM�
elementary school that children become adept at describing the content of their 
UIPVHIUT�JO�B�TUSFBN�PG�DPOTDJPVTOFTT�NBOOFS�	'MBWFMM�FU�BM�
�����
�����
��*O�UIF�
same way, if at 4–5 years old children have inadequate ideas about their mnemonic 
capabilities, claiming that they will remember all the pictures presented to them, 
then at 6 years old they begin to realize the limitations of their own memory, and 
BU�������ZFBST�PME�UIFZ�VOEFSTUBOE�UIBU�SFDPHOJUJPO�JT�FBTJFS�UIBO�NFNPSJ[BUJPO�
	+BTXBM
���%PETPO
�����
�

!is vision of metacognition development is explained by adherence to Piaget’s 
theory, within which awareness of the process requires the presence of a certain level 
of operational development. However, relatively recent studies show that, by analogy 
with the development of the theory of mind, we can also talk about the emergence 
of metacognition at a much earlier age. !us, it has been demonstrated that already 
BU�UIF�BHF�PG�UISFF
�XIFO�TPMWJOH�B�GBMTF�CFMJFG�UBTL�XJUI�BO�PCKFDU�T�MPDBUJPO�DIBOHF
�
children may verbalize an erroneous decision, but an analysis of their oculomotor 
BDUJWJUZ�TVHHFTUT�UIF�QSFTFODF�PG�JNQMJDJUMZ�DPSSFDU�LOPXMFEHF�	3VČNBO�FU�BM�
�����
��
Similarly, children demonstrate both procedural and declarative metacognition com-
ponents at 3-5 years of age (see Marulis & Nelson, 2020). Moreover, monitoring skills 
EFWFMPQ�CFGPSF�DPOUSPM�TLJMMT�	#SZDF
���8IJUFCSFBE
�����
�

!e behavior of 5-year-old children can be seen as demonstrating elementary 
GPSNT�PG�PSJFOUBUJPO
�QMBOOJOH
�BOE�SFĘFDUJPO�	8IJUFCSFBE
�����
��"�OVNCFS�PG�SF-
searchers argue that already at 2 years old, children are able to demonstrate metacog-
nitive awareness, despite the limitations of their verbal reporting; the only problem 
is the use of adequate research methods (see Hembacher, & Ghetti, 2004; Lyons, & 
(IFUUJ
�����
�

"�DMBTTJD�NFUIPE�GPS�NFUBDPHOJUJWF�NPOJUPSJOH�SFTFBSDI�JT�UP�BTL�TVCKFDUT�BCPVU�
their cognitive processes before, during, and aMer completing a task. Testees are asked 
IPX�XFMM�UIFZ�IBWF�NBTUFSFE�DFSUBJO�JOGPSNBUJPO�	MFBSOJOH�KVEHNFOUT

�BOE�IPX�DPO-
ĕEFOU�UIFZ�BSF�JO�B�HJWFO�BOTXFS�XIFO�DPNQMFUJOH�UIF�UFTU�	DPOĕEFODF�KVEHNFOUT
��*O�
this respect, the metacognitive control level is measured by assessing changes in the 
QBSUJDJQBOU�T�CFIBWJPS�CBTFE�PO�NPOJUPSJOH�EBUB��'PS�FYBNQMF
�MFBSOJOH�KVEHNFOUT�
BSF�TUVEJFE�JO�DPOKVODUJPO�XJUI�UIF�UJNF�B�UFTUFF�TQFOET�MFBSOJOH�DFSUBJO�JOGPSNB-
tion: the results of metacognitive monitoring are assumed to in#uence the increase 
in time needed for more complex information. Similarly, when they express a high 
DPOĕEFODF�MFWFM
�UFTUFFT�BSF�FYQFDUFE�UP�SFTQPOE�RVJDLMZ
�BOE�JO�B�TJUVBUJPO�XJUI�MPX�
DPOĕEFODF
�UIFZ�BSF�FYQFDUFE�UP�UBLF�MPOHFS�UP�SFTQPOE�

It is important to note that, despite children’s ability to reproduce metacognitive 
skills — for example, assessing their own future success or the success of an already 
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completed task — preschoolers tend to in#ate their own expectations, demonstrating 
wishful thinking; this corresponds to the understanding of intellectual development 
QSFTFOUFE�JO�UIF�XPSLT�CZ�1JBHFU�	4BMMFT�FU�BM�
�����
��"U�UIF�TBNF�UJNF
�TPNF�TUVEJFT�
have revealed that as early as 3 years old, children believe that they will have more dif-
ĕDVMUZ�SFNFNCFSJOH�NPSF�DPNQMFY�TUJNVMJ�UIBO�TJNQMF�POFT�	-JQPXTLJ�FU�BM�
�����
��
ćF�XPSL�CZ�%FTUBO�BOE�DPMMFBHVFT�	%FTUBO�FU�BM�
�����
�TIPXFE�UIBU�BU�����ZFBST�PME
�
children demonstrate e"ective metacognitive monitoring, as they correlate their own 
memorization abilities and the complexity of the stimuli. !at being said, record-
ing the time that children spent on memorization showed that only starting from 
the age of 6 was there a tendency to spend more time on material that was rated as 
NPSF�DPNQMFY��)PXFWFS
�UIF�TUVEZ�CZ�%FTUBO�BOE�3PFCFST�	%FTUBO
���3PFCFST
�����
�
showed a connection between the preschoolers’ overestimation of the results of their 
mnemonic activity, and a lower level of metacognitive monitoring and control. !is 
was not observed in children who underestimated their results. It was the latter who 
demonstrated a higher mnemonic activity development level.

*O�HFOFSBM
�UIF�SFTFBSDI�TIPXT���
�UIF�WBMJEJUZ�PG�VOEFSTUBOEJOH�UIF�EFWFMPQNFOU�
of voluntariness as an uneven process; 2) that at a preschool age, children have the 
necessary monitoring level, but do not use it to control their behavior; and that 3) 
the ontogenesis of metacognitive skills depends not only on the characteristics of the 
means that the child begins to master, but also on the nature of the situation in which 
they are used.

Association with the Development of Mathematical Skills and Speech
#PUI�FYFDVUJWF�GVODUJPOT�BOE�NFUBDPHOJUJPO�BSF�BTTPDJBUFE�XJUI�DIJMESFO�T�BDBEFNJD�
success in school.

Numerous studies have demonstrated the association of executive functions with 
TQFFDI�EFWFMPQNFOU��3FTFBSDI�CZ�8FMTI�BOE�IFS�DPMMFBHVFT�	8FMTI�FU�BM�
�����
�BJNFE�
BU�TUVEZJOH�UIF�EFWFMPQNFOU�PG�FYFDVUJWF�GVODUJPOT�BOE�TQFDJĕD�TLJMMT�	TVDI�BT�MJUFSBDZ�
BOE�UIF�BCJMJUZ�UP�UIJOL�RVBOUJUBUJWFMZ
������DIJMESFO����UP���ZFBST�PME�UPPL�QBSU��ćF�
study lasted over three stages: at the beginning of the kindergarten’s middle group, at 
the end of the kindergarten’s middle group, and at the end of the kindergarten’s senior 
group. !e results indicated that the development of such components of executive 
functions as working memory and attention control happens simultaneously with the 
EFWFMPQNFOU�PG�TVDI�TQFDJĕD�TLJMMT�BT�MJUFSBDZ�BOE�UIF�BCJMJUZ�UP�UIJOL�RVBOUJUBUJWFMZ��
In addition, it turned out that the development of the executive functions mentioned 
above during the children’s education while in the kindergarten’s middle group di-
rectly a"ects the children’s ability to successfully solve reading and mathematics tasks 
in the kindergarten’s senior group.

In studies of the interrelation of speech and executive development in senior pre-
school children (5-6 years old), it was discovered that with a high level of executive 
function development, the child’s speech will be more correct lexically and gram-
NBUJDBMMZ�	7FSBLTB�FU�BM�
�����
��*U�IBT�BMTP�CFFO�GPVOE�UIBU�B�DIJME�T�BCJMJUZ�UP�QSPEVDF�
narratives with the correct macrostructure (that is, meaningful, with the correct logic 
BOE�TUSVDUVSF�PG�UIF�OBSSBUJWF
�JT�BTTPDJBUFE�XJUI�IJT�IFS�XPSLJOH�NFNPSZ�BOE�DPHOJ-



!e Interconnection of Metacognition and Executive Functions in Childhood…� � ��

UJWF�ĘFYJCJMJUZ�	7FSBLTB�FU�BM�
�����
��#BTFE�PO�UIFTF�SFTVMUT
�XF�DBO�DPODMVEF�UIBU�UIF�
development of speech skills at a preschool age is to a greater extent associated with 
auditory working memory and cognitive #exibility, and to a lesser extent with inhibi-
tion and visual working memory.

A number of studies show the interrelation of executive functions and math-
FNBUJDBM�TLJMMT�EFWFMPQNFOU�	TFF
�GPS�FYBNQMF
�8FMTI�FU�BM�
�����

�UP�XIJDI�XPSLJOH�
NFNPSZ�NBLFT�B�HSFBUFS�DPOUSJCVUJPO�JO�QSFTDIPPM�BHF�	#MBJS���3B[[B
�������#VMM���
4DFSJG
�����
�

Metacognition level is also correlated with children’s success in mathematics and 
SFBEJOH�	TFF
�GPS�FYBNQMF
�#SZDF�FU�BM�
�����
��ćFSF�JT�FWJEFODF�UIBU�JU�JT�QSJNBSJMZ�
procedural metacognition that is associated with children’s success in task-solving 
	%VOMPTLZ���3BXTPO
�������(FVSUFO
�$BUBMF
���.FVMFNBOT
�����
��$IJMESFO�XIP�BSF�
able to notice their errors when performing arithmetic operations (activity’s metacog-
OJUJWF�NPOJUPSJOH
�BSF�CFUUFS�BCMF�UP�QFSGPSN�UIFN�	#FMMPO�FU�BM�
�����
�

!ere are a limited number of studies that simultaneously link both executive 
GVODUJPOT�BOE�NFUBDPHOJUJPO�UP�BDBEFNJD�TVDDFTT��ćF�SFTFBSDI�CZ�3PFCFST�BOE�DPM-
MFBHVFT�	3PFCFST�FU�BM�
�����
�JOWPMWFE�����DIJMESFO�PG���ZFBST�PME
�XIP�XFSF�BTTFTTFE�
in terms of executive functions development and metacognition at this age and one 
year later. !e results were compared with children’s performance in mathematics and 
literacy, and showed an association with both executive functions and metacognition. 
*O�B�TJNJMBS�XBZ
�UIF�XPSL�CZ�-BJ�BOE�DPMMFBHVFT�	-BJ�FU�BM�
�����
�PO�B�TBNQMF�PG�NPSF�
UIBO�����DIJMESFO�PG������ZFBST�PME�TIPXFE�B�DPOOFDUJPO�CFUXFFO�DIJMESFO�T�FYFDVUJWF�
functions and metacognitive monitoring and their success in literacy and arithmetic.

*O�B�TUVEZ�CZ�3PESJHVF[�BOE�DPMMFBHVFT�	3PESJHVF[�FU�BM�
�����

�CBTFE�PO�BTTFTT-
ments of children’s success in mathematics, speech development, art, and regulation 
EFWFMPQNFOU�	NFBTVSFE�VTJOH�UIF�#3*&'�RVFTUJPOOBJSF�DPNQMFUFE�CZ�QBSFOUT

�BO�
BTTPDJBUJPO�XBT�EJTDPWFSFE�CFUXFFO����UP���ZFBS�PME�DIJMESFO�T�BDBEFNJD�TVDDFTT
�BOE�
all regulation components and metacognitive monitoring. In a longitudinal study by 
#MBOLTPO�	#MBOLTPO�FU�BM�
�����

�JU�XBT�GPVOE�UIBU�UIF�MFWFM�PG�FYFDVUJWF�GVODUJPOT�BOE�
metacognitive skills development at 3-4 years old is predictive of mastering math-
ematics, reading, and social skills at the age of 5 years.

!e results obtained are consistent with Vygotsky’s cultural-historical theory, 
within which regulation and metacognitive processes are parts of a single mecha-
OJTN�GPS�DPOUSPMMJOH�CFIBWJPS�BTTPDJBUFE�TQFDJĕDBMMZ�XJUI�UIF�QSPDFTT�PG�NBTUFSJOH�
higher mental functions. !erefore, it is expected that there will be an association 
between the academic achievement and the development of both executive functions 
and metacognitive processes.

Comparison of the Development of Executive Functions and Metacognition 
Let us turn to studies that examine the connection between the development of exec-
utive functions and metacognition. In these studies, two tendencies can be detected: 
one is aimed at establishing di"erences in development, and the other at identify-
JOH�UIFJS�TJNJMBSJUJFT��'PS�FYBNQMF
�EBUB�PCUBJOFE�JO�B�TUVEZ�CZ�(BSDJB�FU�BM��	����
�
showed that children with higher executive function development also have higher 
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NFUBDPHOJUJPO�MFWFMT��.PTU�PG�UIFTF�TUVEJFT�BSF�PG�B�DPOĕSNBUPSZ�OBUVSF��ćFZ�VTF�
correlations, which, unfortunately, do not allow determining the direction of the con-
nection. Latent variables relevant to the study of such mutual in#uence are, as a rule, 
not considered (for example, the educational program based on which children are 
trained, characteristics of family upbringing, etc.).

ćF�XPSL�CZ�#SZDF�BOE�DPMMFBHVFT�	#SZDF�FU�BM�
�����
�SFWFBMFE�UIBU�JO�����ZFBS�
old children, there is a connection between monitoring and inhibitory control. Poor 
development of metacognitive skills correlated with poor development of working 
memory and inhibitory control. At the same time, these patterns turned out to be 
more pronounced in younger children. !is fact, according to the study’s authors, 
TVHHFTUT�UIBU�JO�PSEFS�UP�EFWFMPQ�NFUBDPHOJUJPO
�JU�JT�OFDFTTBSZ�UP�ĕSTU�BDIJFWF�B�DFS-
tain level of executive functions development. In other words, the primacy of regula-
tion in relation to metacognition is aOrmed, and, accordingly, the development of 
these processes is not identical.

Certain diOculties in analyzing the di"erences between executive functions and 
metacognition are introduced by the fact that a number of authors include metacog-
OJUJPO�BT�QBSU�PG�FYFDVUJWF�GVODUJPOT�	%BXTPO
���(VBSF
�������*TRVJUI�FU�BM�
�����
��
!is speaks in favor of Vygotsky’s approach, in which metacognition, as already not-
ed, is included in the structure of higher mental functions.

"NPOH�MPOHJUVEJOBM�TUVEJFT
�XF�XFSF�BCMF�UP�ĕOE�GFX�TUVEJFT�JO�XIJDI�UIF�EF-
velopment of executive functions’ main components and the control aspect of meta-
cognition skills (a child’s understanding of the complexity of spelling words) were 
USBDLFE��UIJT�PDDVSSFE
�GPS�FYBNQMF
�PWFS�B�QFSJPE�PG�POF�ZFBS�JO�����DIJMESFO�PG���
ZFBST�PME�	4QJFTT�FU�BM�
�����
��ćF�SFTVMUT�JOEJDBUFE�UIBU�UIFSF�XBT�OP�JOUFSSFMBUJPO�PG�
UIF�EFWFMPQNFOU�PG�FYFDVUJWF�GVODUJPOT�EVSJOH�UIF�ĕSTU�NFBTVSFNFOU
�BOE�UIF�NFUB-
cognition development level in the second measurement.

If we proceed from the idea that the development of regulation is primary, then 
the conclusions of researchers on executive functions seem quite logical: i.e., that im-
provement in self-control is due to age and experience, the children’s increased ability 
to process information at lower consciousness levels, and an increase in psychological 
distance, which allows children to #exibly choose their responses, and not be limited 
by the reaction-stimulus models. 

From the metacognition perspective, self-regulation develops due to the aware-
ness of one’s own cognitive activity and the acquisition of control over one’s thoughts 
and actions. !e commonality between the development of executive functions and 
metacognition has various explanations. One of them is substantiated by the laws 
of intellectual development and, in particular, by the development of intelligence in 
stages, as described by Piaget, as well as by indications of the development’s depend-
FODF�PO�UIF�GPSNBUJPO�PG�SFQSFTFOUBUJPOT�	%FNFUSJP
���4QBOPVEJT
�����
��.PTU�XPSLT�
analyzing the interrelation of executive functions and metacognition are limited to 
theoretical analysis of the constructs, since empirical research results are quite con-
USBEJDUPSZ�	3PFCFST
�����
��ćF�EFQFOEFODF�PG�UIF�EFWFMPQNFOU�PG�SFHVMBUJPO�BOE�
metacognition on the characteristics of representations indicates the connection of 
these processes with mediation systems, since the form of representation depends on 
UIF�NFBOT�VTFE�CZ�UIF�DIJME�UP�TPMWF�B�QBSUJDVMBS�UBTL��ćJT�DPOĕSNT�UIF�BEFRVBDZ�
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of considering executive and metacognitive processes within the cultural-historical 
theory as components of higher mental functions.

 One of the factors in#uencing the results of studying the connection between 
executive functions and metacognition in children is the use of the same survey 
NFUIPET�UIBU�BSF�VTFE�XJUI�BEVMUT��ćF�EBUB�PCUBJOFE�BSF�TVCKFDUJWF�BOE�DPSSFTQPOE�
poorly to the results obtained using neuropsychological and other research tools. To-
plak et al.’s systematic analysis of studies that used observational and survey methods 
compared with standardized procedures, showed a very low correspondence level, 
SFWFBMJOH�DPSSFMBUJPOT�JO�POMZ�����PG�UIF�TUVEJFT�	5PQMBL�FU�BM�
�����
��*U�JT�PCWJPVT�
that if survey methods characterize adults’ ideas about children’s behavior rather than 
the children’s behavior itself, then individual evaluation methods o"er children “opti-
mal” opportunities to demonstrate the development of executive functions. Compre-
hensive assessment of executive functions, as a rule, involves a combination of these 
methods, which, with rare exceptions, is not found in the conducted studies.

!us, despite the apparent structural commonality of executive functions and 
metacognition, there are a number of obvious di"erences. For example, the division 
of executive functions into hot and cold ones has no analog in relation to metacogni-
tion.

One of the constructs for understanding the interrelation of executive functions 
and metacognition is the cognitive self-regulation model, which is based on the in-
tersection of these concepts. One might expect the intersection to occur along the 
lines of monitoring both executive functions and metacognitive processes. However, 
TUVEJFT�JOEJDBUF�UIBU�UIFSF�JT�B�TQFDJĕD�DPOOFDUJPO�CFUXFFO�FYFDVUJWF�GVODUJPOT�XJUI�
metacognitive control, but not with metacognitive monitoring.

Sergeenko introduces a new concept of “behavior control,” which is considered 
UIF�QSJNBSZ�CBTJT�PG�SFHVMBUJPO
�EJČFSFOU�GSPN�TVCKFDUJWF�SFHVMBUJPO�BOE�OPU�SFEVDJCMF�
to the concept of self-regulation or regulation of mental states. !e term “behavior 
control” emphasizes the psychological level in the organization of regulation (Ser-
HJFOLP
���;IVSBWMFW
�����
�

ćFSF�BSF�TJHOJĕDBOU�EBUB�PO�XIJDI�UIF�DSJUJDJTN�PG�UIF�DPOTUSVDU�PG�FYFDVUJWF�
functions is based. Ardilla talks about the possibility of distinguishing metacognitive 
executive functions from emotional executive functions (i.e., “cold” and “hot” execu-
tive functions), emphasizing the connection of metacognitive skills with a situation 
UIBU�EPFT�OPU� SFRVJSF�B�IJHI� MFWFM�PG� JOIJCJUPSZ�DPOUSPM�BDUJWBUJPO�	"SEJMMB
�����
��
At the same time, other researchers, in analyzing the di"erences between “hot” and 
“cold” functions, highlight the impossibility of isolating the children’s emotional in-
WPMWFNFOU�VOEFS�MBCPSBUPSZ�DPOEJUJPOT�	%PFCFM
���.VOBLBUB
�����
��UIBU�JT
�UIF�EJWJ-
sion of executive functions should be carried out according to the degree of emotion-
BMJUZ�PG�UIF�DIJME�QFSGPSNJOH�UIF�UBTL
�IJT�PS�IFS�TQFDJĕD�NPUJWBUJPO�

Following the cultural-historical paradigm allows us to talk about the unity of 
executive functions and metacognition. Vygotsky spoke about the unity of a"ect and 
intellect. In this case, metacognitive processes should, in principle, allow for the pres-
ence of an emotional component.

Some researchers have suggested that the development of executive functions 
happens as a result of the accumulation of knowledge, beliefs, and values   that sup-
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port their use in relation to certain goals, which are oMen determined by culture (see 
%PFCFM
�����
��4P
�GPS�FYBNQMF
�UIF�GBDU�UIBU�TPNF�DIJMESFO�DPQF�NPSF�TVDDFTTGVMMZ�
with the card-sorting task may be explained by the fact that these children have had 
richer experience in identifying the basis for categorization in the perception process 
(color, shape), while other children did not have such experience. !erefore, in fact, 
the authors are studying how children get control over their own behavior, which al-
lows us to consider this study in the context of Vygotsky’s approach. As mentioned 
above, Vygotsky called the second stage the naive psychology stage. At this stage, the 
connection between means and action is external.

It should be noted that Flavell considered metacognitive experience (thoughts 
and feelings that a person experiences during cognitive activity) as the basis for con-
trol at the conscious level. !erefore, executive function development should be car-
ried out not so much in a laboratory context, but with the involvement of values   in-
stilled in the child (for example, transferring the value of self-control through stories, 
QBUUFSOJOH
�FUD�
��#BTFE�PO�NFNPSZ�SFTFBSDI
�$BVTFZ�BOE�#KPSLMVOE�EFNPOTUSBUFE�
that already at the age of 3, children tend to perform a memorization task in a situa-
tion of personal gain, but won’t do it when asked by an adult in a situation of no gain 
	$BVTFZ
���#KPSLMVOE
�����
�

Studies on metacognition have also noted the limited transfer of learned strate-
HJFT��ćJT�UFSN�JT�DBMMFE�UIF�iVOJĕDBUJPO�EFĕDJU
w�XIJDI�JT�PęFO�EFUFSNJOFE�CZ�UIF�
distinction between knowledge and the application of a particular metacognition 
strategy. OMen, authors similarly resort to explaining the diOculties of transference 
CZ�NPUJWBUJPOBM�BOE�QFSTPOBMJUZ�GBDUPST�	$MFSD�FU�BM�
�����
�

!e problem of motivation also arises in connection with the above-described 
QIFOPNFOPO�PG�DIJMESFO�T�IJHI�DPOĕEFODF�JO�UIFJS�PXO�BOTXFST
�XIJDI�JT�JOUFSQSFU-
ed as insuOciently developed metacognitive monitoring, leading to correspondingly 
XFBL�NFUBDPHOJUJWF�DPOUSPM��ćVT
�JU�IBT�CFFO�EJTDPWFSFE�UIBU�IJHI�DPOĕEFODF�JT�B�
condition for children to engage in suOciently complex tasks, participation in which 
QSPNPUFT�EFWFMPQNFOU
�EFTQJUF�FSSPST�	4IJO�FU�BM�
�����
��*U� JT�OP�DPJODJEFODF�UIBU�
the issue of metacognition has recently become associated with issues of monitoring 
FNPUJPOT�BOE�NPUJWBUJPO�	&ėMJEFT
�������#PFLBFSUT
�����
��*O�BOBMZ[JOH�UIF�BTTPDJB-
tion with motivation, the authors mention it as a condition for metacognition, tradi-
tionally studied in the context of its stability. In a sample of 3-to-5-year-old children 
(Marulis, & Nelson, 2020), it was shown that motivation is associated with metacog-
nitive skills, but not metacognitive knowledge.

Interestingly, emotional control at preschool age is associated with both inhibito-
ry control and cognitive #exibility, which, according to the study’s authors, indicates 
the representation of these tasks in various components of executive functions due to 
UIFJS�QBSUJDVMBS�TJHOJĕDBODF�	*TRVJUI�FU�BM�
�����
��

Social Aspect
Studies conducted on English- and Spanish-speaking samples indicate that the de-
WFMPQNFOU�PG�FYFDVUJWF�GVODUJPOT�JT�TJHOJĕDBOUMZ�JOĘVFODFE�CZ�UIF�TPDJPFDPOPNJD�
status of the child (see, for example, Ardilla et al., 2005; Farah et al., 2006). First 
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of all, it is the parents’ education level; this level mediates language development, 
which is directly related to the means of mastering of self-regulation. More edu-
cated mothers provide richer language patterns to their children and read more with 
their children compared to less educated mothers. In addition, low socioeconomic 
status implies limited opportunities for cognitive stimulation and relatively high 
stress levels. A study by Ardilla (Ardilla et al., 2005) found that it was the parents’ 
education level, and not the type of educational institution (private or public), that 
was a stronger predictor of the development level of all components of executive  
functions.

Parenting style is no less important. !us, in a sample of more than 600 families, 
it was shown that the parents’ responsiveness to 2-year-old children predicts the chil-
ESFO�T�FYFDVUJWF�GVODUJPOT�EFWFMPQNFOU�BU���ZFBST�PME�	5PXF�(PPENBO�FU�BM�
�����
��
*O�B�TUVEZ�CZ�-VDBTTFO�BOE�DPMMFBHVFT�	-VDBTTFO�FU�BM�
�����

�BMTP�PO�B�TBNQMF�PG�
more than 600 children, parenting styles and their association with the development 
of executive functions were evaluated in children of 3-4 years old. It turned out that 
in addition to low responsiveness levels in mothers, high levels of harsh parenting 
on the part of fathers were negatively associated with the development of executive 
functions in the children.

5ZQJDBMMZ
�UIFTF�ĕOEJOHT�BSF�JOUFSQSFUFE�JO�UFSNT�PG�UIF�MPXFS�TUSFTT�MFWFMT�FYQF-
rienced by children in a more stable environment, which allows them to practice 
self-regulation skills. However, the opposite explanation is also possible, according 
to which children with more developed executive functions evoke more positive re-
sponses from their parents.

If we follow Vygotsky’s ideas, then any higher mental function initially arises as 
a social interaction between a child and an adult, and only then, in the process of its 
development, is it transformed into a sign and becomes an internalized higher mental 
function. !erefore, of course, the social aspects of interaction and communication 
between a child and an adult are decisive in the development of behavioral regulation 
(see, for example, Veraksa et al., 2020). Moreover, the cultural-historical paradigm 
appears to be a powerful tool for analyzing the development of regulation in younger 
children.

Opportunities for Directed Development
Various studies have demonstrated the e"ectiveness of using di"erent types of in#u-
ence to form executive functions. !e well-known cognitive training system CogMed 
	ćPSFMM�FU�BM�
�����
�IBT�CFFO�TIPXO�UP�CF�FČFDUJWF�GPS�EFWFMPQJOH�XPSLJOH�NFNPSZ��
One of the problems that arises when designing this type of research is the similarity 
of the content of the formative classes with the content of the measurement mate-
SJBMT��'PS�FYBNQMF
�UIF�XPSL�CZ�3PUIMJTCFSHFS�BOE�DPMMFBHVFT�	3PUIMJTCFSHFS�FU�BM�
�
����
�SFWFBMFE�UIF�FČFDUJWFOFTT�PG�DPNCJOJOH�B�HSPVQ�WFSTJPO�PG�GPSNBUJWF�DMBTTFT�
with individual ones, as well as with work in mini-groups for the development of all 
UISFF�DPNQPOFOUT�PG�FYFDVUJWF�GVODUJPOT�JO�����ZFBS�PME�DIJMESFO��:FU�UIF�BOBMZTJT�
highlights a high similarity level between the forms of children’s activity proposed 
by the educational program and the techniques aimed at measuring these regulation 
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components. A meta-analysis of studies examining the e"ects of working memory 
training on academic success and achievement in mathematics, reading, and speech 
EJE�OPU�QSPWJEF�DPOWJODJOH�TVQQPSU�GPS�UIJT�JOUFSSFMBUJPO�	TFF�3FEJDL�FU�BM�
�����
��*U�
is important to mention that long-lasting (in terms of implementation) programs for 
the development of executive functions also require quite a long period of teacher 
training, and the program itself requires children to have certain initial self-regula-
tion skills as a condition for successful learning.

3PMF�QMBZJOH�BMMPXT�UIF�EFWFMPQNFOU�PG�BMM�DPNQPOFOUT�PG�FYFDVUJWF�GVODUJPOT��
.PSFPWFS
�CPUI�TIPSU�UFSN�	7FSBLTB�FU�BM�
�����
�BT�XFMM�BT�MPOH�UFSN�VTF�PG�UIJT�UFDI-
OJRVF�JO�UIF�FEVDBUJPOBM�QSPDFTT�	8BMLFS�FU�BM�
�������#PESPWB
���-FPOH
�����
�JT�FG-
fective. !e results indicate, rather, the unity of executive and metacognitive processes 
within the theory of the development of higher mental functions. Vygotsky and his 
followers noted that executive functions are formed precisely in play activity due to 
UIF�TJNVMUBOFPVT�SFUFOUJPO�PG�SFBM�BOE�JNBHJOBSZ�QMBOT�	,SBWUTPW
���,SBWUTPWB
�������
4NJSOPWB�FU�BM�
�����
�

*O�UIF�TUVEZ�CZ�5SBWFSTP�BOE�DPMMFBHVFT�	5SBWFSTP�FU�BM�
�����

�EVSJOH����NFFU-
ings conducted in a playful way, 5-year-old children performed tasks which were 
integrated by a plot and a role. It turned out that all the components of executive 
GVODUJPOT�TIPXFE�TJHOJĕDBOU�EFWFMPQNFOU
�UBLJOH�JOUP�BDDPVOU�UIF�GBDU�UIBU�UIF�UBTLT�
performed by children were not similar to test procedures. However, progress was 
observed only in hot, but not cold, executive functions.

Training inhibitory control development is quite a diOcult task. It is no coinci-
dence that there are certain studies in which the development of executive functions 
is carried out through the use of metacognitive monitoring and control. !us, Kloo 
and Perner talk about the productivity of re#ective task performance (Kloo, & Perner, 
2003). !roughout the series of lessons, children were taught to repeat the rules while 
DPNQMFUJOH�B�DBSE�TPSUJOH�UFTU��4QFDJĕDBMMZ
�UIF�DIJMESFO�XFSF�UBVHIU��B
�UP�VOEFSTUBOE�
the correct dimension: “!is is incorrect. We no longer play the game of color, the 
game of “yellow” and “green”. Now we are playing with shapes — a game with an 
apple and a house”; b) to consider the conditions: “In the game of shape, when you 
see an apple…” and c) to determine the consequences associated with each previous 
stimulus: “… now you need to point to the apple.”

4JNJMBSMZ
� JO� SFTFBSDI�CZ�&TQJOFU�BOE�DPMMFBHVFT� 	&TQJOFU�FU� BM�
� ����

� JO�DBTF�
of an error, the child was asked to name the correct game and parameter, give an 
example, and perform the task again. !e results revealed that with such training, 
DIJMESFO�DPNQMFUFE�UBTLT�NPSF�TVDDFTTGVMMZ��"�TUVEZ�CZ�WBO�#FST�	����
�BMTP�TIPXFE�
that already in children’s fourth year of life, re#ective feedback is an e"ective tech-
OJRVF�GPS�B�TJHOJĕDBOU�TIJę�JO�UIF�QFSGPSNBODF�PG�B�TXJUDIJOH�UBTL�BOE�UIF�GPSNBUJPO�
PG�B�UJNF�TUBCMF�SFTVMU��*O�BOPUIFS�TUVEZ�	3PTTJHOPMJ�1BMPNFRVF�FU�BM�
�����

�NFUB-
cognitive monitoring and control were presented more clearly and were included in 
a formative program of executive functions, during which children were taught to 
repeat instructions, verbalize a task (visible on the screen), and reinforce their own 
behavior in case of performing the task correctly (by gesture or word). !e combina-
UJPO�PG�USBJOJOH�BOE�NFUBDPHOJUJWF�TLJMMT
�BDDPSEJOH�UP�UIF�BVUIPST
�MFE�UP�B�TJHOJĕDBOU�
increase in executive function development in 6-8-year-old children.
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As mentioned at the beginning of the article, Vygotsky emphasized that the foun-
dation for the development of higher mental functions is understanding and media-
tion. In the studies of the preschoolers’ regulation development discussed above, un-
derstanding played the role of re#ection, and the instructions that the child mastered 
CFDBNF�B�NFBOT�PG�NBTUFSJOH�IJT�IFS�PXO�CFIBWJPS��*O�BEEJUJPO
�JU�JT�OFDFTTBSZ�UP�UBLF�
into account the fact that the adult created the zone of proximal development in these 
TUVEJFT�BOE�IF�TIF�BDUFE�BT�UIF�CFBSFS�PG�UIF�IJHIFTU�PS�JEFBM�GPSN��"MM�UIJT�BMMPXT�VT�
to consider mediation, as well as mastering one’s own behavior through “conscious 
imitation,” as essential moments in the formation of executive functions.

Of interest is the use metacognitive skills to develop hot executive functions. !e 
research paradigm of delayed reward (when a child is asked, for example, to wait and 
not eat a treat at the moment in order to then receive twice as much) seems to be the 
most e"ective for analyzing the development of hot executive functions. In a study 
CZ�.VSSBZ�BOE�DPMMFBHVFT�	.VSSBZ�FU�BM�
�����

�BO�BUUFNQU�XBT�NBEF�UP�GPSN�IPU�
FYFDVUJWF�GVODUJPOT�UISPVHI�EJSFDUFE�BUUFOUJPO�USBJOJOH�JO�����ZFBS�PME�DIJMESFO��ćF�
authors assumed that the child’s diOculty in completing the task is due to the fact that 
IF�TIF�EJE�OPU�IBWF�FOPVHI�TLJMMT�UP�EJTUSBDU�IJNTFMG�IFSTFMG�GSPN�UIF�USFBU�BOE�OPU�
UIJOL�BCPVU�PS�DPODFOUSBUF�PO�JU��%VSJOH�B�TQFDJBM�QSPHSBN
�DIJMESFO�SFDFJWFE�JOTUSVD-
tions on how to switch attention to various stimuli, and as a result, children from the 
FYQFSJNFOUBM�HSPVQ�DPNQMFUFE�UIF�UBTL�TJHOJĕDBOUMZ�CFUUFS�

Let us take a closer look at the research of Moriguchi and colleagues (Moriguchi 
FU�BM
�����

� JO�XIJDI��o��ZFBS�PME�DIJMESFO�QFSGPSNFE�B�DBSE�TPSUJOH�UBTL�JO�UXP�
versions: one group, aMer completing it, received repeated instructions from an adult, 
and the second group explained the instructions to a doll. It turned out that in the 
TFDPOE�HSPVQ�UIF�SFTVMUT�JNQSPWFE�TJHOJĕDBOUMZ�

!e studies described above show the importance of metacognitive monitoring 
GPS�FČFDUJWF�MFBSOJOH�	%FTUBO���3PFCFST
�����

�XIJDI�DBO�CF�VTFE�CZ�FEVDBUPST�BT�
a strategy to develop children’s ability to learn. A study by Simons and colleagues 
(Simons et al., 2020) discovered a connection between the level of metacognition 
development (understanding of the successful learning key factors) and voluntary 
NFNPSJ[BUJPO�PG�NBUFSJBM� CZ� DIJMESFO� JO� HSBEFT� �����ćF�BVUIPST� FNQIBTJ[F� UIBU�
UIF�SFTVMUT�JOEJDBUF�UIF�TJHOJĕDBODF�PG�EJTDVTTJOH�NFUBDPHOJUJWF�DPNQPOFOUT�XJUIJO�
school education, since this can lead to an increase in the e"ectiveness of the learning 
process. In the reviewed studies, teachers actually developed re#ection in children in 
exactly the same way, which allowed them to better understand the higher mental 
functions that were developing in them. !is indicates the promise of applying the 
cultural-historical paradigm to the processes of executive functions formation and 
development in childhood.

We can fully attribute this same conclusion to the studies presented below, which 
use feedback as one of the traditional strategies for the development of metacognitive 
monitoring and control. For example, in a memory study of preschool children (van 
-PPO�FU�BM�
�����

�JO�B�TJUVBUJPO�XIFSF�DIJMESFO�SFDFJWFE�JOGPSNBUJPO�BCPVU�UIF�SFTVMUT�
PG�B�UBTL�	BęFS�NBLJOH�UIFJS�QSFEJDUJPO�BCPVU�UIFJS�DPOĕEFODF�JO�UIFJS�PXO�BOTXFST

�
they used the information they received to correct their monitoring and achieve more 
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accurate error recognition. At the same time, in general, the children maintained a 
tendency towards a more optimistic assessment of their results.

*O�BOPUIFS�TUVEZ�	WBO�-PPO
���3PFCFST
�����

�����ZFBS�PME�QSFTDIPPMFST�XFSF�
divided into three groups when performing a memorization task and problem solv-
ing by analogy: those who received feedback regarding the result (correct or incorrect 
answer); those who received feedback regarding the result and the child’s prediction 
(your answer was correct, and you correctly rated it as correct; your answer was cor-
rect, but you incorrectly rated it as incorrect, etc.); and those who did not receive 
feedback. !e results convincingly demonstrated that children who were receiving 
GFFECBDL�BEKVTUFE�UIFJS�NFUBDPHOJUJWF�NPOJUPSJOH�BOE
�PWFS� UIF�DPVSTF�PG� UIF�FY-
periment, improved the level of concurrence between the correctness of answers and 
children’s prediction (correct answer and assessing it as correct or incorrect and as-
sessing it as incorrect).

Although there are a large number of studies that show possible means of devel-
oping executive functions, very few are related to the children’s subsequent behavior 
outside of laboratory conditions. In the work by Volckaert and Noel (Volckaert, & 
/PFM
�����

�UIF�EJSFDUFE�GPSNBUJPO�PG�UIF�FYFDVUJWF�GVODUJPOT
�BT�UIF�BVUIPST�NFO-
tion, was carried out through the development of executive functions’ metacognitive 
component. One of the program’s features was the use of heroes — representatives of 
various professions, each of which represented an executive function. For example, a 
police oOcer blows his whistle and makes a “stop” hand signal, which metaphorically 
SFQSFTFOUT�JOIJCJUPSZ�DPOUSPM��ćF�DIJMESFO�BMTP�MFBSOFE�UIF�IFSP�T�TPOH�i4UPQ��ĕSTU�*�
think, and then I do.” Just like other heroes - the statue and the detective — the po-
MJDF�PďDFS�IFMQFE�UIF�DIJMESFO�UP�SFNBJO�DBMN�BOE�MPPL�GPS�NJTUBLFT��#Z�DPNQMFUJOH�
the task correctly (coping with, for example, the policeman’s task and holding back 
their answer), the children received police cards; when they were making mistakes, 
UIF�DIJMESFO�MPTU�UIFJS�DBSET��*O�UPUBM
�UIF�QSPHSBN�JODMVEFE����MFTTPOT�PG����NJOVUFT�
each.

!e results demonstrated not only the development of executive functions, but 
also a decrease in problematic behavior in children, according to a survey of their 
parents and teachers. !is study also shows the productivity of the cultural-historical 
theory of development in the formation of higher forms of behavior. As can be seen 
from this study’s design, the formation of executive abilities was built in accordance 
with the Vygotsky’s perspective: external forms of behavior control were transformed 
into internal ones. !is transformation was carried out strictly in adherence to the law 
of development of higher mental functions formulated by Vygotsky.

Among the large number of studies aimed at executive function development, 
some have obtained results indicating the complexity of metacognition develop-
NFOU��ćVT
�JO�UIF�XPSL�PG�"OEFSTFO�BOE�DPMMFBHVFT�	"OEFSTFO�FU�BM�
�����

����DIJM-
dren underwent a program dedicated to art and culture, which included 36 di"erent 
types of activities aimed at mastering the arts (dance, music, theater, visual art, 
FUD�
�GPS����XFFLT��"�UFBDIFST��TVSWFZ�SFWFBMFE�UIBU
�BT�B�SFTVMU�PG�UIF�JOUFSWFOUJPO
�
TJHOJĕDBOU�DIBOHFT�XFSF�PCTFSWFE� JO�UIF�DPNQPOFOUT�PG� UIF�DIJMESFO�T�FYFDVUJWF�
functions, but not in the metacognition indicator. It seems from the perspective of 
cultural-historical theory that this study would be more e"ective from the point of 
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WJFX�PG�UIF�GPSNBUJPO�PG�NFUBDPHOJUJWF�QSPDFTTFT�JG�UIF�BVUIPST�JEFOUJĕFE�UIF�NFBOT�
that make it possible to control higher forms of behavior, including metacognitive 
functions, and included these means in the experimental program. !is remark 
can be applied to most studies aimed at developing mechanisms for regulating chil-
dren’s behavior.

*O�UIF�SFTFBSDI�CZ�'MPPL�BOE�DPMMFBHVFT�	'MPPL�FU�BM�
�����

�BO�BUUFNQU�XBT�NBEF�
to form executive functions and metacognition via a short-term program (8 hours 
MPOH
�GPS�����ZFBS�PME�DIJMESFO��ćF�QSPHSBN�GPDVTFE�DIJMESFO�PO�UIFJS�PXO�TFOTPSZ�
feelings, the position of their bodies in relation to other people, and relationships 
between people. !e program combined physical activity, the work of directed im-
agination with group performance of tasks related to the attention development, the 
ability to take the position of another, imagining the interrelation of processes, etc. 
!e use of such a short-term program has shown its e"ectiveness based on the results 
PG�UIF�#3*&'�RVFTUJPOOBJSF�ĕMMFE�JO�CZ�UFBDIFST�BOE�QBSFOUT�PG�DIJMESFO�GSPN�UIF�FY-
perimental and control groups.

ćJT�TUVEZ
� KVTU� MJLF� UIF�XPSLT�QSFTFOUFE�BCPWF
�WFSZ�DMFBSMZ�EFNPOTUSBUFT� UIF�
role of re#ection in the development of regulation and metacognition; in addition, 
JU�BMTP�IJHIMJHIUFE�UIF�JNQPSUBODF�PG�DIJMESFO�T�KPJOU�JOUFSBDUJPO�XIFO�TPMWJOH�HSPVQ�
problems.

Results
��� "O�BOBMZTJT�PG�UIF�XPSLT�EJTDVTTFE�DPOWJODJOHMZ�TIPXT�UIBU�QSFTDIPPM�BHF�JT�BO�

extremely important period in the development of executive functions and meta-
cognition.

2. Metacognition and executive functions are associated with children’s academic 
success, including the development of mathematics skills, speech, and literacy.

3. In research on the association of metacognition and executive functions, two 
trends can be traced: one is aimed at establishing differences in their develop-
ment, and the other is aimed at identifying their commonality. The coherence 
of metacognition and executive functions development is explained in different 
ways: by the stages of intellectual development and the peculiarities of the de-
velopment of representations. Similarities and differences are influenced by the 
parents’ responsiveness, their educational level, and other factors.

4. A number of studies have indicated the possibility of direct influence on the devel-
opment of executive functions through the use of reflection and learning through 
play.

5. Particular attention should be paid to the adult’s role in the formation of meta-
cognition and executive functions. In some studies, adults not only intensified the 
QSPDFTTFT�PG�DIJMESFO�T�BXBSFOFTT�PG�FYFDVUJWF�NFDIBOJTNT
�CVU�UIF�BEVMU�IJNTFMG�
herself created a certain developmental situation, characterized by the presence 
of the zone of proximal development. Moreover, the adult acted as a bearer of 
an ideal form, such as reflection. Thus, as noted by Vygotsky, the developmental 
paradox is reproduced: what should be the end result of development is present 
from the very beginning and actively interacts with the child.
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6. The difficulty in differentiating emotional regulation from the metacognition per-
spective is also significant. The division of executive functions into cold and hot 
ones excludes hot regulation from metacognition. However, it should be borne in 
mind that Vygotsky spoke about the unity of affect and intellect. The conclusion 
that follows from this context suggests that metacognition should have its own 
mechanisms of emotional regulation, since communicative interaction should 
generate appropriate emotional experiences and their reflection.

Conclusion
We sought to show that the results of the studies presented in the review are consist-
ent with the cultural-historical paradigm if we consider executive and metacognitive 
processes as analogs of such components of higher mental functions as awareness 
and voluntariness. In this case, executive functions and metacognitive processes turn 
PVU�UP�CF�TUSVDUVSBM�VOJUT�PG�B�TJOHMF�NFDIBOJTN�GPS�CFIBWJPS�DPOUSPM��ćJT�VOJĕDBUJPO�
is supported by the fact that a number of authors include metacognition as part of 
executive functions.

!e materials presented in the review note the in#uence of social factors on the 
development of metacognition and executive functions, such as, for example, the par-
ents’ responsiveness, the nature of communication between parents and children, and 
UIF�MFWFM�PG�UIFJS�FEVDBUJPO��"DDPSEJOH�UP�7ZHPUTLZ
�IJHIFS�NFOUBM�GVODUJPOT�ĕSTU�PSJH-
inate as forms of communication between people, and only then are they transformed 
into mental formations. !erefore, the in#uence of social factors on the development 
of metacognition and executive functions established in the reviewed studies can be 
interpreted in favor of the cultural-historical paradigm, i.e., in favor of the fact that 
metacognition and executive functions are part of higher mental functions.
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