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ABSTRACT

Background. The rapid technological progress and growing digitalisation of child-
hood generate questions about how digital environments influence the development of a
child’s personality, and what psychological characteristics across different developmental
spheres enable children to use digital opportunities in the best possible way. Metacogni-
tion as a part of the cognitive sphere of adolescent development, can on the one hand
become a resource, and on the other hand, can develop in the digital environment.

Objective. The aim of this study was to examine the relationship between immersion
in the internet environment and characteristics of metacognitive sphere of adolescents
and youth.

Design. The sample consisted of 75 adolescents and young aged 15-21 from the Cen-
tral Federal District of the Russian Federation. To determine the overall immersion in the
internet environment, the questionnaire “Index of Immersion in the Internet Environ-
ment” by L.A. Regush was used. To study the characteristics of the metacognitive sphere
“The Self- Assessment of Metacognitive Knowledge and Metacognitive Activity” by M.M.
Kashapov and Yu.V. Skvortsova was used. The data were analysed using correlation and
linear regression analysis.

Results. The characteristics of the metacognitive sphere (metacognitive knowledge,
activity, concentration, acquisition of information) in adolescents and youth significantly
correlate inversely with immersion in the internet environment and the extent of digital
consumption (behaviour component of immersion), but are not related to digital compe-
tence and emotional attitude to the internet environment. The behaviour component of
the immersion could make a significant contribution to the development of the metacog-
nitive sphere.
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Conclusion. Digital environment may contribute to the development of the metacog-
nitive sphere among adolescents and youth. Simultaneously, advanced metacognitions can
enable to differentiate between positive and negative aspects of digitalisation and to use
digital resources effectively. But we note several limitations of this study, such as a small
sample size, and the characteristics of the sample. The findings emphasise the importance
of future research on the developmental characteristics of the metacognitive sphere in ad-
olescents in relation to the processes of digital transformation of social-cultural situation.

Keywords: Adolescence; metacognitive characteristics; metacognitive sphere; im-
mersion in the internet environment; youth; digitalisation

Highlights:

o Age-related characteristics can be regarded as a key factor for the “immersion in
the internet environment - metacognition” vector. For adolescents and youth, it is
more appropriate to consider immersion in the internet environment as predictors
of developing the metacognitive sphere than vice versa.

o The overall immersion in the internet environment and its digital consumption
decreases with increasing manifestations of metacognition characteristics.

o The metacognitive sphere of a personality in adolescence has partial connections
with the components of immersion in the internet environment. The behavioural
component is negatively related, and the emotional and cognitive components do
not show a direct connection.

AHHOTAIIMA

B3AVIMOCBS3b IIOTPYKEHHOCTM B MUHTEPHET-CPELLY
C METAKOTHUTVBHOW COEPOM B IIOJPOCTKOBOM
" FOHOIIIECKOM BO3PACTE

AKTyanbHOCTb. BBICTpBIE TEMIIBI TEXHOJIOTMYECKOTO IIPOrpecca M Hepa3phIBHO CBSI-
3aHHas C HMM I1(POBU3ALNS IOFHUMAIOT aKTya/IbHbIE BOIIPOCHI 3HAYEHNS LIUPPOBOIL
Cpefbl B PasBUTHI IMYHOCTY pebeHKa U HaI4MsA ICHUXOTOTMYECKIX 0COOEHHOCTeI, 1o~
3BOJIAIOLVX JETSAM HAWIY4ILIMM 00pa3oM UCIIOIb30BaTh I1(pOBbe BOSMOXXHOCTH. Me-
TaKOTHMIIMY KaK 4aCTb II03HABATEIbHOI Chepbl pa3BUTHA MOPOCTKA, C OFHOI CTOPOHBI,
MOTYT OBITH PECYPCOM ISl PETY/IALUI B3aUMOEICTBIS C Iy(POBOIL PEAIbHOCTBIO, C
IPyroil — pe3y/IbTaToM PasBUTHUA B IU(PPOBOM IIPOCTPAHCTBE.

Ienp. Vccnenopanye HanpaB/ieHO HA U3YYeHME B3AMMOCBA3M MEX/Y TIOTPYKEHHO-
CTBIO B IHTEPHET-CPeNy U XapaKTepUCTIKAMI MeTAKOTHUTUBHOII Chepbl IIOIPOCTKOBOTO
U JOHOLIECKOTO BO3PACTa.

JusaitH. Bei6opKy cocTaBumy 75 MOZPOCTKOB M IOHOIIEN B Bodpacte 15-21 ropa 13
LlenrpanpHoro denepanbHoro okpyra Poccmitckoit @egepannn. s onpenenenus o6-
1Ieli IIOTPY>KEHHOCTH B MHTEPHET-CPEy MCIONb30BaICA ONPOCHNUK «VIHeKC Iorpy KeH-
HOCTY B MHTepHeT-cpeny» JI.A. Perymr. JIns nsyueHns XapaKTepUCTUK METaKOTHUTUBHON
cepsr mpuMeHsnach «CaMOOIeHKa METAKOTHUTVBHbIX 3HAHMII 1 METaKOTHUTUBHOI aK-
tuBHOCT» M.M. Kamanosa, 10.B. CkBopuoBoit. [JaHHBIE ObUIM TPOAHATU3UPOBAHBI C
MIOMOIIBI0 KOPPE/IALMIOHHOTO 1 IMHEITHOTO PErPEeCCOHHOTO aHA/IN3a.

Pesynprarsl. B OpOCTKOBO-IOHOIIECKOM BO3PACTe XapPAKTEPUCTUKI METAKOI-
HUTVBHOI cepbl (METAKOTHUTVBHbIE 3HAHVS, aKTUBHOCTD, KOHIIEHTPALVisl, IPU06-
pereHye MHGOPMALN) OTPULATEIHHO KOPPEMUPYIOT C OOIell MOTrPY)XKeHHOCTHIO B
MHTEPHET-CPEAY U CTEIeHbI0 L1(POBOro MoTpedneHns (IoBefeHIeCKnii KOMIIOHEHT
HOTPY>KEHHOCTN), HO He CBA3aHBI C KOTHUTMBHBIM ¥ SMOL[VIOHA/IbHBIM KOMIIOHEHTaMI
HOIPY>KEHHOCTH B MHTEPHET-Cpexy. [loBefeHIecKuiT KOMIIOHEHT OTPY>KEHHOCTI MOXKET
CTaHOBUTBCS IPEAUKTOPOM PAa3BUTIS METAKOTHUTHBHOI chepBl.
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BoiBopbl. B II0p0OCTKOBO-I0HOIIECKOM BO3pacTe Lu(poBasi cpefa MOXKeT CII0Co6-
CTBOBATh Pa3BUTHIO METAKOTHUTIBHOI Chepbl. A pasBUThIE METAKOTHUTUBHBIE CIIOCO0-
HOCTJ [O3BOJISIIOT PA3/INdaTh MO3UTVBHbIE VI HETaTVBHbIE aCIEKTHI [M(POBU3ALINY 1
9 PeXTNBHO UCIIOIB30BATh LUPPOBBIE pecypchl. HeKoTOpbIe OrpaHmdYeH st MCCIen0-
BaHMsI (HEOO/IBIION 06BEM BBIOOPKY 1 ee XapaKTePUCTHKI) IOAYEPKIBAIOT BaXKHOCTD
Ja/IbHEIIIIETO NSYYeHNIsI POJIV XaPAKTePVCTIK METAKOTHUTUBHOI c(hephl B CBSI3N C IIPO-
reccaMy ¢ poBoit TPaHCHOPMALINI COLVIOKY/IBTYPHOI CUTYALN.

Kntouesvie cnosa: I1ofpOCTKOBbIIT BO3PACT; METAKOTHUTVBHbIE XapaKTEPUCTIKI;
METAKOTHUTUBHAsS c(epa; MOTPY>KEHHOCTh B MHTEPHET-CPEAY; IOHOIIECKIIT BO3PACT;
udpoBusans

KnroueBblie momoKeHns:

« BospacTHBIE 0COOEHHOCTV MO)KHO PacCMaTpPMBaTh KaK KIIOYEBON (AaKTOp A/
BEKTOPA «IIOTPY>KEHHOCTb B MHTEPHET-CPEy — METAKOTHMUIUI»: B IIOGPOCTKO-
BOM 11 JOHOIIIECKOM BO3pacTe CKOpee NMOrPy>KeHHOCTb B MHTEPHET-CPely BHOCUT
BKJIaJl B pa3BMUTME METAaKOTHMILMII, HEXXeIN MEeTAKOTHUTVBHbBIE XapaKTepyc-
TUKU — B PEry/LALNIO IOTPY>KeHHOCT B IU(POBYIO Cpexy.

« O611as Morpy>keHHOCTb B MHTEPHET-CPefly U IMppoBOe IoTpedIeHne yMeHbIIa-
€TCsI IIPYU MOBBIIIEHNYI TPOSIB/ICHNIT XapaKTePUCTUK METAKOTHUTUBHO CepbL.

o MerakorHUTUBHAS cepa IMIHOCTY B IOAPOCTKOBOM BO3pacTe MMeeT mapLi-
a7libHbIe CBA3M C KOMIIOHEHTaMM MOTPY>K€HHOCTY B MHTEPHET-CPENy: IOBEfIeH-
YeCKIII KOMIIOHEHT CBA3aH OTPULATE/IbHO, SMOLMOHAIbHBIN ¥ KOTHUTUBHBIN
KOMIIOHEHTBI He IeMOHCTPUPYIOT IIPsAMOJL CBA3N.

RESUMEN

ASOCIACION ENTRE LA INMERSION EN EL ENTORNO INTERNET
Y LA ESFERA METACOGNITIVA EN ADOLESCENTES Y JOVENES

Antecedentes. El rapido progreso tecnoldgico y la creciente digitalizacion de la in-
fancia suscitan interrogantes acerca de cémo los entornos digitales influyen en el desa-
rrollo de la personalidad del nifio, asi como acerca de qué caracteristicas psicoldgicas, en
las distintas esferas del desarrollo, permiten a los nios aprovechar de la mejor manera
posible las oportunidades digitales. La metacognicion, como parte de la esfera cognitiva
del desarrollo adolescente, puede, por un lado, constituir un recurso y, por otro, desarro-
llarse en el entorno digital.

Objetivo. El objetivo de este estudio fue examinar la relacién entre la inmersion en el
entorno Internet y las caracteristicas de la esfera metacognitiva de adolescentes y jévenes.

Diseifio. La muestra estuvo compuesta por 75 adolescentes y jovenes de 15 a 21 afios
del Distrito Federal Central de la Federacién de Rusia. Para determinar la inmersion glo-
bal en el entorno Internet, se utilizo el cuestionario «Indice de Inmersién en el Entorno
Internet» de L.A. Regush. Para el estudio de las caracteristicas de la esfera metacognitiva,
se empled la «Autoevaluacién del Conocimiento Metacognitivo y la Actividad Metacog-
nitiva» de M.M. Kashapov y Yu.V. Skvortsov. Los datos se analizaron mediante analisis de
correlacion y de regresion lineal.

Resultados. Las caracteristicas de la esfera metacognitiva (conocimiento metacog-
nitivo, actividad, concentracion, adquisicion de informacién) en adolescentes y jovenes
correlacionan de manera inversa y significativa con la inmersion en el entorno Internet y
con el grado de consumo digital (componente conductual de la inmersidn), pero no se re-
lacionan con la competencia digital ni con la actitud emocional hacia el entorno Internet.
El componente conductual de la inmersién podria realizar una contribucion significativa
al desarrollo de la esfera metacognitiva.
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Conclusion. El entorno digital puede contribuir al desarrollo de la esfera metacogni-
tiva en adolescentes y jovenes. Simultaneamente, unas metacogniciones avanzadas pueden
permitir diferenciar entre los aspectos positivos y negativos de la digitalizacion y utilizar
los recursos digitales de manera eficaz. No obstante, sefialamos varias limitaciones de este
estudio, como el tamafo reducido de la muestra y las caracteristicas particulares de la
misma. Los hallazgos subrayan la importancia de futuras investigaciones sobre las caracte-
risticas evolutivas de la esfera metacognitiva en adolescentes en relacién con los procesos
de transformacion digital de la situacién sociocultural.

Palabras clave: Adolescencia; caracteristicas metacognitivas; esfera metacognitiva;
inmersién en el entorno Internet; juventud; digitalizacion

Disposiciones clave:

o Las caracteristicas etarias pueden considerarse un factor clave para el vector «in-
mersion en el entorno Internet — metacognicién». En adolescentes y jovenes, re-
sulta mas apropiado considerar la inmersion en el entorno Internet como predic-
tora del desarrollo de la esfera metacognitiva que a la inversa.

 La inmersion global en el entorno Internet y su consumo digital disminuyen a
medida que aumentan las manifestaciones de las caracteristicas metacognitivas.

o La esfera metacognitiva de la personalidad en la adolescencia presenta conexiones
parciales con los componentes de la inmersidn en el entorno Internet. El compo-
nente conductual se relaciona de forma negativa, mientras que los componentes
emocional y cognitivo no muestran una conexién directa.

RESUME

ASSOCIATION ENTRE LIMMERSION DANS CENVIRONNEMENT
INTERNET ET LA SPHERE METACOGNITIVE CHEZ LES ADOLESCENTS
ET LES JEUNES

Origines. Les progres technologiques rapides et la numérisation croissante de len-
fance soulevent des questions quant a I'influence des environnements numériques sur le
développement de la personnalité de lenfant, ainsi quaux caractéristiques psychologiques,
dans les différentes sphéres du développement, qui permettent aux enfants de tirer le meil-
leur parti des opportunités offertes par le numérique. La métacognition, en tant que com-
posante de la sphere cognitive du développement a I'adolescence, peut a la fois constituer
une ressource et se développer au sein de lenvironnement numérique.

Objectif. Cette étude visait & examiner la relation entre limmersion dans lenviron-
nement Internet et les caractéristiques de la sphére métacognitive chez les adolescents et
les jeunes.

Méthode. Léchantillon était composé de 75 adolescents et jeunes agés de 15 a 21 ans
provenant du District fédéral central de la Fédération de Russie. Afin dévaluer le niveau
global d'immersion dans lenvironnement Internet, le questionnaire Index of Immersion
in the Internet Environment élaboré par L. A. Regush a été utilisé. Pour étudier les carac-
téristiques de la sphére métacognitive, les auteurs ont utilisé I'instrument de CAuto-évalua-
tion des Connaissences et Activité Metacognitive de M. M. Kashapov et Yu. V. Skvortsov.
Les données ont été analysées a 'aide de méthodes de corrélation et de régression linéaire.

Résultats. Les caractéristiques de la sphére métacognitive (connaissances métaco-
gnitives, activité métacognitive, concentration et acquisition d'informations) chez les ado-
lescents et les jeunes présentent une corrélation négative significative avec I'immersion
dans lenvironnement Internet et I'intensité de la consommation numérique (composante
comportementale de 'immersion). En revanche, elles ne sont pas liées a la compétence
numeérique ni a lattitude émotionnelle envers lenvironnement Internet. La composante
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comportementale de I'immersion pourrait contribuer de maniere significative au déve-
loppement de la sphére métacognitive.

Conclusion. Lenvironnement numérique peut contribuer au développement de la
spheére métacognitive chez les adolescents et les jeunes. Parallelement, des capacités mé-
tacognitives avancées peuvent permettre de distinguer les aspects positifs et négatifs de la
numérisation et d’utiliser efficacement les ressources numériques. Toutefois, cette étude
présente plusieurs limites, notamment la taille réduite de Iéchantillon et certaines carac-
téristiques propres a celui-ci. Les résultats soulignent I'importance de futures recherches
portant sur les caractéristiques développementales de la sphére métacognitive a I'adoles-
cence dans le contexte des processus de transformation numérique de la situation socio-
culturelle.

Mots-clés: Adolescence; caractéristiques métacognitives; sphére métacognitive; im-
mersion dans lenvironnement Internet; jeunesse; numérisation

Points principaux:

o Les caractéristiques liées a Idge peuvent étre considérées comme un facteur clé
dans la relation entre I'immersion dans lenvironnement Internet et la métacogni-
tion. Chez les adolescents et les jeunes, il est plus pertinent de considérer 'immer-
sion dans lenvironnement Internet comme un prédicteur du développement de la
sphére métacognitive plutdt que l'inverse.

« Le niveau global dimmersion dans lenvironnement Internet ainsi que la consom-
mation numérique diminuent a mesure que les caractéristiques métacognitives se
développent.

o La sphere métacognitive de la personnalité a l'adolescence présente des liens par-
tiels avec les composantes de 'immersion dans lenvironnement Internet. La com-
posante comportementale est associée négativement a la métacognition, tandis que
les composantes émotionnelle et cognitive ne montrent pas de relation directe.

Introduction

Immersion in the Internet Environment as a Part
of Social Situation of Development

In Russian psychology there is a term, “social situation of development”, which refers
to the specific relationship between children and others, in which age-specific psy-
chological neoformation are formed through leading activity (Elkonin, 1971; Leon-
tiev, 1977; Vygotsky, 1984)

This relationship is undergoing significant transformation in the context of digi-
talisation. In response to the rapid progress of digital technologies, the concept of
digital socialisation has been introduced as “the process of a person’s appropriation
of social experience acquired in online contexts, the reproduction of this experience
in a mixed offline/online reality, and the formation of digital identity as an integral
part of their overall identity” (Soldatova, 2018). This concept has a mostly positive
connotation.

International researchers often focus on negative consequences of digitalisation.
There are concepts of “internet addiction” and “problematic internet use”, that posi-
tively correlate with depression (Fang et al., 2022) and low self-esteem mediated by
the feeling of loneliness (Bilgin et al., 2026). However, studies that focus on the posi-
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tive youth development (Gémez-Baya et al., 2022) tend to highlight the absence of
any negative consequences for adolescent development (Mills, 2014).

Along with consideration of negative effects (or their negation), researchers also
attempt to identify the psychological characteristics of personality and conditions
that enable adolescents to develop in the internet environment. They describe op-
tions for avoiding negative consequences due to personal characteristics or social
features (Stieger & Wunderl, 2022). Opportunities for overcoming difficulties in the
emotional and personal sphere have been identified. The digital environment could
be an instrument for escaping reality (i.e., the range of coping strategies is expanding)
(Duvenage et al., 2020) or for expressing aggression (Rean et al., 2025).

The importance of quality of communication and interaction with peers in reduc-
ing the negative effects of online activity (Kornienko et al., 2025) is demonstrated.
Moreover, socialisation and self-realisation are among the leading motivations for
adolescents’ use of social media (Veraksa et al., 2021; Wong & McLelland, 2024),
These are also two of the ways in which they realise the leading activity.

It has been noted that some cognitive functions show higher developmental
scores at optimal levels of online activity (3-5 hours) compared to both high and low
levels (Soldatova & Vishneva, 2019).

Despite numerous studies on various areas of adolescent development and digi-
talisation, metacognition as a component of the cognitive development remains un-
derstudied. But it has been described that online immersion and problematic online
behaviour can often be determined by characteristics of the metacognitive sphere
(Spada et al., 2008) (i.e., only as negative affect).

The most relevant concept for studying adolescents in the digital world is the
concept of immersion in the internet environment, which has neither positive nor
negative connotations. It is described as “a disposition consisting of a readiness to
use the technical and information resources of the Internet to solve various tasks and
carry out online communication” (Regush et al., 2021). The structure of immersion
includes behavioural (volume of digital consumption), cognitive (self-assessment of
digital competence), and affective (emotional attitude) components.

Characteristics of the Metacognitive Sphere of Personality

Within the structural-functional paradigm, we propose to consider interactions of
immersion in the internet environment and the metacognitive sphere of personality
through its structural components and the main roles that it can realise.
Metacognition is a “cognitive activity that takes as its cognitive object, or that
regulates, any aspect of any cognitive activity” (Flavell et al., 1993). It consists of three
components: metacognitive knowledge, metacognitive experiences, and metacogni-
tive skills. Metacognitive knowledge is knowledge of what strategies may be available
to a person in the solution process, but not necessarily their use. Metacognitive skills,
on the contrary, imply the ability to actively analyse a problem and apply appropriate
strategies to solve it (Flavell, 1979). In addition, there has been introduced the con-
cept of metacognitive awareness, which encompasses knowledge of one’s intellectual
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qualities, the ability to self-assess the level of their development, and the readiness to
use them in work (Schraw & Dennison, 1994).

Russian studies of metacognition describe the metacognitive sphere as a special
cognitive organisation that allows mental processes (e.g., memory, thinking, atten-
tion) to be realised on a metacognitive level (Karpov & Karpov, 2022). In this sphere
metacognitive knowledge is considered as a person’s assessment of the functioning of
their own cognitive processes and metacognitive activity as the ability to use existing
metacognitive skills in practice (Kashapov & Skvortsova, 2012).

Metacognition is often noted as developing at two levels (Filippi et al., 2020).
Awareness of one’s own thoughts is a lower level, which can be available in various
forms at an early age. For example, studies in childhood examine metamemory and
self-regulation (Schneider & Lockl, 2002). This appears consistent with the descrip-
tion of the development of higher mental functions in Russian psychology, where
the development of any function (i.e., perception, memory, thinking, etc.) is initially
organised through the child’s interaction with an adult and is then appropriated (in-
ternalised) by the child, becoming an internally regulating aspect (Vygotsky, 1996).

A higher level of metacognition is the level of control and regulation of the thought
process (i.e., the ability to apply metacognitive skills, among other things) — which
emerges only with the development of hypothetical-deductive thinking in adoles-
cence (Flavell et al., 1993). In this context, some studies have focused on metacogni-
tive ability as a person’s (adolescent’s) ability to evaluate the correctness or incorrect-
ness of their decisions (Weil et al., 2013). We could describe this function as cognitive
self-assessment of activity.

Another function of metacognitive sphere is the resourcefulness (or potential) of
activity and thinking. Special attention is paid to the idea that metacognition serves as
a resource for self-organisation of one’s own activities (Kashapov et al., 2017). One of
the metacognitive resources described in detail, that allows adults to effectively imple-
ment their professional activities, is supra-situational thinking (Kashapov & Serafi-
movich, 2020). This is a way of thinking in which a person goes beyond the existing
situation and creatively approaches its solution. Closely related to the understanding
of metacognition by Russian authors is the model of metacognitive monitoring and
control, in which the process of metacognition appears as a continuous interaction
between certain cognitive operations and the meta-level, which, if necessary, corrects
the work of cognitive processes (Nelson & Narens, 1990).

Regarding the relationship between cognition and metacognition, it is described
through the mutual influence of each other. If one is developed, then the other will
most likely be developed as well, which together allows for more productive organi-
sation of intellectual activity (Tran & Hasegawa, 2022). Intelligence and metacogni-
tion develop together, complementing each other. As in the case of intellectual skills,
a correlation has been observed between metacognitive experience and academic
achievement (Musullulu et al., 2025; Smirnova & Fomin, 2023). This function could
be described as a function of increasing the efficiency of intellectual activity.

The final function is the adaptive-regulatory function. This means that developed
metacognitive skills allow adolescents and youth, given a properly organised learning
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environment, to better manage the information flow and use digital devices for better
studying (Soldatova & Koshevaya, 2023; Tsakeni et al., 2025).
The functions identified above are not exhaustive and require further study.

The Present Study

Thus, we can identify two vectors. The first concerns the way in which the digital
environment, as a social situation of development, transforms the leading activity
and the age-specific psychological neoformation that emerge within it. The second
concerns the extent to how well-developed metacognitions enable an individual to
regulate their digital activity and use the Internet to their own advantage. In essence,
the formation of metacognition is a consequence of the development of hypotheti-
cal-deductive thinking as one of the age-specific psychological neoformation of late
adolescence.

Based on this, the research question is whether we should consider metacognitive
characteristics more appropriate as predictors of the components of immersion in the
internet environment, or vice versa. To get closer to answering this question, we set
the aim of the current study as examining the relationship between components of
immersion in the internet environment and metacognitive characteristics of adoles-
cents and youth.

Methods
Participants

The sample included 75 adolescents and youth aged 15-21 years (M =17.12; SD=1.72,
62.66% female). The sample comprised 48 school students, 16 university students,
and 11 college students among them, predominantly from the Yaroslavl region.

Procedure
Questionnaires

We used two questionnaires: “Immersion Index in the Internet Environment” (Re-
gush et al,, 2021) and “Self-assessment of Metacognitive Knowledge and Metacogni-
tive Activity” (Kashapov & Skvortsova, 2012).

The questionnaire “Immersion Index in the Internet Environment” consists of 7
items and 4 scales: digital consumption (behaviour component), digital competence
(cognitive component), emotional attitude to the internet environment (emotional
component) and general immersion in the internet environment. Responses were
given to questions, each response was rated on a 5-point Likert scale (1 =almost nev-
er, 5=almost always).

The questionnaire “Self-assessment of Metacognitive Knowledge and Metacog-
nitive Activity” assesses two main parts: metacognitive knowledge as knowledge of
one’s own individual intellectual abilities and the ability to evaluate them and meta-
cognitive activity as the ability to use various metacognitive skills in the process of
cognitive activity. There are 39 items related to those parts and their corresponding
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metacognitive characteristics: concentration, acquisition of information, selection of
the main ideas and time management.

Cronbach’s alpha coefficients indicated acceptable reliability for both Question-
naires (see Table 1).

Table 1
Reliability analysis
Mean SD Cronbach’s a
“Self-assessment of Metacognitive Knowledge and Metacognitive Activity”
metacognitive knowledge .596 201 .780
metacognitive activity 496 .202 709
“Immersion Index in the Internet Environment”

digital consumption 1.5 31 .581
digital competence 4.14 715 .575
emotional attitude to the internet environment 34 .396 .807
immersion in the internet environment 3.36 461 .594

Data was collected online using Yandex forms in December 2025. The entire anal-
ysis was performed using Jamovi 2.6.44 software.

Results

Descriptive statistics for all the study variables are presented in Table 2 and Table 3.
According to the Shapiro-Wilk test, not all parameters were distributed normally.
For this reason, the nonparametric Spearman’s rank correlation coeflicient was used
onwards.

Table 2

Descriptive statistics for questionnaire “Self-assessment of Metacognitive Knowledge and Meta-
cognitive Activity”

acquisition selection time metacogni- .
concent- . . . metacogni-
. of informa- of the main mana- tive knowl- . g
ration . . tive activity
tion ideas gement edge

Mean 3.05 6.52 6.09 421 13.1 8.44
Standard deviation 1.72 2.02 2.13 2.52 4.42 3.44
Skewness -.02 .08 -.36 .02 -.37 .18
Kurtosis -77 -.63 -.6 -7 .01 -42
Shapiro-Wilk W .94 .96 .96 .96 .98 .98
Shapiro-Wilk p <.001 .03 .01 .01 .38 25

Note. N=75, SE of Skewness =.28, SE of Kurtosis=.55
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Table 3

Descriptive statistics for questionnaire the “Immersion Index in the Internet environment”

digital digital emotional attitude to the immersion in the
consumption competence  internet environment internet environment

Mean 1.5 8.28 4.71 23.5
Standard deviation 2.17 1.43 7 3.23
Skewness -24 -1.54 -.76 -.79
Kurtosis -.46 4.52 49 .34

Shapiro-Wilk W .95 .85 .96 .95

Shapiro-Wilk p .01 <.001 .01 <.001

Note. N=75, SE of Skewness =.28, SE of Kurtosis=.55

Correlation analysis (Figure 1) showed that the digital consumption inversely
correlated with the most of metacognitive characteristics, except for “selection of
the main ideas”: the concentration (r=-.298, p= .01), the acquisition of informa-
tion (r=-.243, p=.036), the time management (r =-.290, p=.012), the metacognitive
knowledge (r=-.289, p=.012), and the metacognitive activity (r=-.266, p=.021).

Also, the index of immersion in the internet environment had negative correla-
tions with the most of metacognitive features, except for “time management”: the
concentration (r=-.317, p=.006), the acquisition of information (r=-.263, p=.023),
the selection of the main ideas (r=-.236, p=.041), the metacognitive knowledge
(r=-.228, p=.049), and the metacognitive activity (r=-.328, p=.004).

W m J Concentration

{ Digital consumption

{ Digital competence }

Selection of the main ideas

Acquisition of information }
Time management }

{ Emotional attitude }

Metacognitive knowledge }

{ Immersion

Metacognitive activity }

— p<.05

p<.01

Figure 1. Correlation network of the Immersion in the Internet Environment and Metacogni-
tive Characteristics
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Based on our research question and correlation analyses, we examined sev-
eral linear regression models that hypothesised either a contribution of metacog-
nitive characteristics to online immersion or an inverse shape. Thus, we obtained
three models that have statistical significance: metacognitive activity and metacog-
nitive knowledge as predictors of general immersion in the internet environment
(F(2, 72)=3.77, p=.02), components of immersion in the internet environment as
predictors of metacognitive activity knowledge (F(3, 71)=3.05, p=.03) and com-
ponents of immersion in the internet environment as predictors of metacognitive
knowledge (F(3,71)=5.35, p=.002).

The first model has a very small percentage of explained variance (R*=.09), and
there is no significant contribution from each of the predictors: metacognitive activity
(B=-.225,t=-1.69, p=.09) and metacognitive knowledge (p=-.121, t=-.91, p=.36).

In comparison to this, the second and the third models may be describing correla-
tions better. Digital consumption, digital competence and emotional attitude to the
internet environment can be predictors of metacognitive activity (R*=.11) and meta-
cognitive knowledge (R*=.18), but only digital consumption has significant contribu-
tion for MA (p=-.307, t=-2.467, p=.01) and MK (f=-.434, t=-3.625, p < .001).

Discussion

The purpose of this study was to describe relationships between immersion in the
internet environment and metacognitive characteristics.

The results showed that the emotional and cognitive components of immersion
themselves do not have a direct relationship with the components of metacognition,
but when an activity component is added, the overall picture changes. The lack of a
correlation between the emotional component of immersion in the internet environ-
ment and metacognitions can be explained by the fact that the sphere of metaemo-
tions was not measured in the questionnaire we used. The absence of direct correla-
tions between the cognitive component of immersion in the internet environment
and metacognitions is more of a paradoxical fact that suggests further investigation,
which we will partially implement later. The relationship of only the activity compo-
nent with metacognitions also seems interesting to us in the context of the results that
there is no linear relationship between the behavioural component and cognitions for
adolescents (Soldatova & Vishneva, 2019). While the cognitive sphere is already quite
developed in late adolescence, the metacognitive sphere is still developing.

At the same time, we note the absence of a relationship between time management
and general immersion in the internet environment, and its presence only for the
behavioural component. We could hypothesise that time management skills change
with a certain emotional attitude and digital competence. While the relationship is
negative for the behavioural component, it may be at least nonlinear for general im-
mersion in the internet environment. It could explain the findings of international
studies on the impact of internet addiction on time management in adolescents (Li
etal,, 2021; Wang & Tchernev, 2015). Furthermore, this result highlights an important
issue in educational psychology regarding the role of the volitional component of the
metacognitive sphere in regulating one’s own intentions among adolescence.
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The obtained result that digital consumption is not associated with the “choice
of main ideas” is quite expected, since the behaviour components of immersion may
not have a linear association with the component of metacognitions reflecting goal-
setting, but are more strongly associate with the “motive-goal” vector (Leontiev,
1977).

Comparing the results of the current study with results of a similar sample con-
ducted in the postpandemic period (Salova, 2025; Salova & Serafimovich, 2025;
Serafimovich et al., 2025), we note two trends. Firstly, metacognitive traits are nega-
tively correlated with digital consumption but have no relationship with digital com-
petence. Secondly, the relationships with the general immersion and emotional at-
titudes towards it are less clear and require further research.

Based on the analysis of linear regression models, we can suggest the assumption
that the components of immersion in the internet environment are predictors of the
development of metacognitive characteristics rather than metacognitive characteris-
tics being predictors of immersion among adolescents and youth. Based on research
in the field of metacognition (Serafimovich et al., 2021; Karpov & Panina, 2021;
Kashapov & Poshekhonova, 2017), we initially proposed that structural components
of the metacognitive sphere could make a significant contribution to immersion in
the internet. This hypothesis might well be relevant for adults, but adolescents grow
up in a digital world, and their metacognitions are formed as part of their cognitive
sphere — also in the context of digitalisation. At the same time, the model of the
contribution of metacognitive components to immersion in the internet environment
also has a right to exist. The only question is the development of the metacognitive
sphere.

From the perspective of the systemogenesis of activity (Shadrikov, 2022), when
immersed in the internet environment, the information basis of activity needs high
plasticity of psyche for different content and ways of working with it (e.g., activity
on social networks, use of applications, information search, online learning, etc.). In
other words, determination from external conditions, refracted through internal ones
(Rubinstein, 2012/1940) is complemented by determination “from the inner world
of a person, refracted through external environmental conditions” (Shadrikov, 2023,
p- 33). This fact completely transforms the psychological system of activity.

Thus, the key trend that emerged is that digital consumption, as well as general
immersion in the internet environment, increases as the development of the meta-
cognitive sphere decreases.

Conclusion

In the context of the research questions formulated, we noted a tendency for compo-
nents of immersion in the internet environment to contribute to the development of
the metacognitive sphere. The hypothetical pattern of interaction between the meta-
cognitive sphere and immersion through the behavioural component of immersion
was identified for the specific sample of adolescents. For adults, as for other ado-
lescents, the characteristics may be different, allowing us to conduct new research
questions.
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The question remains, in the case of a dysfunctional family or educational envi-
ronment, what transposition of the above interaction would take place, in the light of
other cognitive processes.

Limitations

The small sample size does not allow us to confidently generalise the results to all
adolescents in the Russian Federation. Moreover, the study involved respondents with
enough high initial level of cognitive development, which allowed them to progress
to secondary education and school programmes with advanced-level study. This may
have influenced the results obtained.
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