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Background. Voluntary control of goal-directed behavior and mental activ-
ity in preschool children plays a key role in knowledge acquisition and future 
academic achievement. Studies of voluntary control have mainly concerned 
6–8-year old children; much less is known about the ability to exercise vol-
untary control at early ages. Due to the high prognostic value of the level of 
development of voluntary control and heterogeneous development of their in-
dividual components, it seems actually useful to study age-related changes of 
these components in children from 3-4 to 4-5 years old. 

Objective. To compare age-related changes in executive functions (EF) in 
children age 3-4 years (mean age: 3.5±0.2 yrs; n = 49; 31 boys) and 4-5 years 
(mean age: 4.5±0.3 yrs; n = 70; 35 boys). 

Design. To assess the di!erent components of EF we used: 1) a qualitative 
group and individual testing procedure based on the principles of Luria’s the-
ory of the dynamic localization and organization of higher mental functions; 
and 2) a computerized testing procedure which included the Bourdon-Wiers-
ma cancellation test, the “Hearts and Flowers” con"ict test (the Dots task), and 
the Corsi block-tapping test. 

Results. #e results showed that di!erent components of voluntary control 
developed at di!erent rates (heterochronically): there were signi$cant pro-
gressive changes from 3-4 to 4-5 years for working memory, assimilation of 
instructions, switching between separate actions, selective concentration on a 
target or task, and the distribution of attention. Some other components of EF 
did not show signi$cant positive dynamics during this period. 

Conclusion. #e results indicate the importance of applying the activity 
theory approach to the development of cognitive processes in preschool age.
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Introduction
According to the ideas about the active nature of knowledge acquisition devel-
oped by N.F. Talyzina, the formation of concepts is a goal-directed activity, which 
includes the stages of orientation, execution, control, and correction. #is means 
that not only are speci$c cognitive abilities (those formed on the basis of a cer-
tain subject material) important for learning, but “general activity skills” as well 
(Talyzina, 1988, p. 40). General activity skills include the ability to plan one’s ac-
tivities, “meaningful” (voluntary) memorization, and attention. However, voluntary 
attention isn’t only responsible  for developing the capacity to focus; it also enables  
control.

In neuropsychology and cognitive psychology, di!erent aspects of voluntary 
control are combined under the umbrella term “executive functions” (EF) (Miyake 
et al., 2000; Diamond, 2013; Goldstein et al., 2014). Luria’s neuropsychology (Lu-
ria, 1973), which is also based on activity approach, allows us to identify and study 
three components of executive functions: programming, selective regulation, and 
control. 

Various neuropsychological and neurocognitive studies (Garon et al., 2008; Bull 
et al., 2008; Mozgovye mekhanizmy…, 2014; Alloway, T.P. & Alloway R.G., 2010; 
Kim et al., 2021) have shown that an important factor in academic performance 
is not only the e!ectiveness of EF in the acquisition of school knowledge, but also 
their maturation at preschool age. In our previously published studies of 5-to-6, and 
6-to-7-year-old children, we revealed that children deemed by their teachers to be 
ready for school learning, were characterized by far more developed EF — including 
programming, selective regulation, control of mental activity, working memory, in-
hibitory control, cognitive "exibility, and long-term maintenance of attention — than 
their peers, who, according to the teachers’ evaluation, could experience di&culties 
in adapting to school learning (Zakharova et al., 2022).

At the same time, various studies have demonstrated that the state of a child’s EF 
at an early age is not only an important condition for the success of learning in the fu-
ture, but is also already an essential factor in the progressive formation of thinking at 
preschool age. According to studies published by Kharitonova and Munakata (2011), 
cognitive "exibility (one of the components of EF) in 3-year-old children, is bound 
up with abstraction skills. Some longitudinal works have shown a linear improve-
ment of voluntary control in 3-to-6 year-old children (Clark et al., 2013; Willoughby 
et al., 2012). 

Taking into consideration the intensive heterochronic morpho-functional matu-
ration of the prefrontal cortex in the given age period (Semenova et al., 2003) on the 
one hand, and the role of EF in the development of thinking and knowledge acquisi-
tion on the other, it was advisable to perform more detailed analysis of age-related 
changes of separate EF components in preschoolers moving from 3-4 to 4-5 years. 
#e goal of this study was the assessment of the age-related changes in understand-
ing and following instructions, sustained maintenance of the acquired program, and 
the control of execution of one’s actions, as well as working memory and long-term 
maintenance of attention during monotonous activity.
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Methods 
Participants
Children age 3–4 (average age — 3.5±0.2 yrs., n = 49, boys = 31, girls = 18) and 4–5 
(average age — 4,5±0.3 yrs., n = 70, boys = 35, girls = 35) participated in the current 
study. All the children attended junior and middle kindergarten groups in Moscow. 
#e children had attended junior groups for at least three months, and middle groups 
for at least one year. Neither group included children diagnosed with any neurologi-
cal or mental disorders. Moreover, we excluded $ve children due to their inability to 
follow and/or understand task instructions. Informed consent was obtained from the 
children’s parents a'er the procedure was explained.

Procedure
Every child underwent individual assessment, which was divided into 2–3 parts, each 
performed by the same neuropsychologist. #e children age 3–4 were exposed to 
three sessions of 15–20 minutes each. #e children age 4–5 were exposed to two ses-
sions of 25–30 minutes each.  If they got tired, the children could take a rest.

Instruments
#e neuropsychological evaluation of the development of the children’s executive 
functions included two types of analysis. #e $rst was a qualitative assessment of 
the di&culties and errors in a child’s performance on various neuropsychological 
tests (#e Bourdon–Wiersma Cancellation Test, the Spot the Di!erence Task, the 
Reciprocal Motor Programmer Test, the Graphomotor Sequences Task — Repeated 
Pattern Test, the Maze-tracing Task, and the Digit Symbol Coding Task).

#e second involved quantitative measurement of the children’s task perfor-
mance (rate, accuracy number of errors) on several computerized neurocognitive 
tests (the Bourdon–Wiersma cancellation test, the “Hearts and Flowers” con"ict test, 
the Dots task, and the Corsi block-tapping test (Akhutina et al., 2019)). #e test bat-
tery was designed to evaluate the children’s various executive functions: their abilities 
to follow simple and reversed instructions, to shi' from one instruction to another, 
to maintain programs of task performance (incl. monotonous ones), to inhibit irrel-
evant responses, and to exercise selective attention and working memory.

!e Data Processing
#e qualitative analysis of the neuropsychological probes was based on Luria’s theo-
ry of the dynamic localization and organization of higher mental functions (1969). 
#e results of the neuropsychological tests were analyzed by singling out four inte-
gral indexes (see Table 1), which re"ect de$cits in the following components of EF 
( Semenova, 2015): 1) understanding instructions or algorithms of task performance; 
2) selective regulation (calculated as the mean score of four di!erent neuropsycho-
logical parameters — de$cit of overcoming immediate reactions; timely termination 
of the onset of an action and switching from one action to another one; di&culties in 
switching from one mode of action to another one, from program to program; and 
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di&culties in sustained maintenance of the acquired program); 3)  control of execu-
tion of one’s own actions; and 4) the general level of EF development (calculated as 
the mean score of the three previous neuropsychological indexes). 

When we compared groups, we used the nonparametric Mann–Whitney U test 
for unrelated samples. #e group di!erences were considered statistically signi$cant, 
taking into account the Bonferroni correction, at р <0.05/8 = 0.006 (the maximum 
number of pairwise comparisons was 8). 

Table 1
Neuropsychological indexes of the de"ciency of executive functions 

EF components De!ciency manifestations  

1. Understanding instructions or algorithms Individual features of understanding instructions or 
algorithms (from the $rst presentation, a'er repeated 
presentation, a'er joint execution, lack of understand-
ing) of the di!erent tasks: the Cancellation test, Spot 
the Di!erence task, Reciprocal Motor Programmer 
Test, Graphomotor Sequences Test, Maze-tracing Task, 
and the Digit Symbol Coding Task

2. Selective regulation
2.1. Overcoming immediate reactions 2.1. Presence of impulsive reactions during the Spot 

the Di!erence Task, Cancellation Test, Reciprocal Mo-
tor Programmer Test), Graphomotor Sequences Test, 
the Maze-tracing Task, and Digit Symbol Coding Task

2.2. Switching from one action to another 2.2. Interruptions during the Graphomotor Sequences, 
echoic reactions under choice Go/no-go task, perse-
veration under the Digit Symbol Coding Task

2.3. Switching from one mode of action to 
another, from program to program

2.3. Di&culties in switching between probes in various 
tasks, and between stimuli during the Reciprocal Mo-
tor Programmer Test and Digit Symbol Coding Task

2.4. Sustained maintenance of the acquired 
program

2.4. Mistakes in following the program (incl. stimuli 
omission) during the Cancellation Test, Graphomotor 
Sequences, the Maze-tracing Task, and Digit Symbol 
Coding Task; program loss during the Spot the Di!er-
ence task and the Reciprocal Motor Programmer Test

3. Control of execution of one’s own actions A total of the corrected and uncorrected errors found 
in all the tasks

Results
#e comparison of the two preschool groups (see Figure 1) revealed lower levels of 
EF development in children age 3–4 compared to children age 4–5. Consequently, 
the integral neuropsychological index re"ecting EF de$ciency (U = 591.0, p < 0.001), 
and the index re"ecting understanding of instructions and algorithms (U = 437.5, 
p < 0.001), resulted in higher values in the younger group. Selective regulation and 
control of execution of one’s own actions did not prove to be signi$cantly di!erent in 
the two given age groups. 
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Statistically signi$cant di!erences were also found for one of the parameters in-
cluded in the index of selective regulation — switching from one program element to 
another (U = 726.5, p = 0.004).

Computer tests showed a higher de$cit in the ability to maintain a program un-
der monotonous tasking in the younger group. #e children had been given a com-
puter version of the Cancellation Test presented in two tables. #e $rst table required 
the child to cross out one target stimulus, and the second table required the child to 
cross out two target stimuli. It was the last table that revealed the statistically greater 
number of errors in the younger group (U = 1242.5, p = 0.02). 

In the younger group, the computer tests also resulted in a higher score of neu-
ropsychological indexes of de$ciency in program switching compared with the older 
group. While the “Hearts and Flowers” con"ict test was underway, intergroup dif-
ferences proved to be signi$cant for: 1) the productivity of the $rst (congruent) ses-
sion performance (U = 728.5, p < 0.0001), as well as the second (incongruent) session 
performance (U = 483.0, p < 0.0001) (see Figure 2); and 2) errors made in the $rst 
(U = 741.0, p < 0.0001) and the second (U = 464.5, p < 0.0001) sessions. #e third ses-
sion, which requires switching between two programs, proved to be unsolvable for 
both groups.

First session
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Figure 2. #e productivity of the “Hearts and Flowers”  
con"ict test in preschoolers
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Figure 1. Integral neuropsychological indexes of de$ciencies in EF components  
(higher numbers stand for lower development level) 



Voluntary Control of Cognitive Activity in Preschool Children…  127

One of the most meaningful experimental probes of our study was a computer 
version of the Corsi block-tapping test, since it allowed us to assess visual-spatial 
working memory span (see Figure 3). Сhildren age 3–4 were generally good at mem-
orizing a sequence of two symbols, and children age 4–5 had the capacity to memo-
rize three to four symbols (the symbols range was from 0 to 5, (U = 621.0, p < 0.001)). 

3–4 year

2

3.4

4–5 year

3.4

2.6

1.7

0.9

0

Figure 3. Working memory span in preschoolers

Discussion  
#e results of the study showed that there was signi$cant improvement of various 
components of EF during the age period from 3 to 5 years. #is involved the ability to 
follow instructions and switch from one element of the program to another (but not 
yet from program to program), to increase the span and e&ciency of visual-spatial 
working memory, and to concentrate and maintain attention when performing a mo-
notonous task. 

Our data on progressive changes in the studied components of EF by the age of 
5 years are consistent with the results of Zelazo’s study (Zelazo, 2006), which demon-
strated pronounced di&culties in performing the DCCS (#e Dimensional Change 
Card Sort) test for task switching (cognitive "exibility) in 3-year-old children, and 
the emergence of the ability to perform this test in most children of 5 years. A more 
recent study by Zelazo et al. (Zelazo et al., 2013) showed that the development of 
cognitive "exibility in children from the ages of 3 to 6 correlated with their ability 
stay focused when performing a "anker test. #e authors attributed this result to the 
children’s development of inhibitory control. In general, they noted an increase in the 
indicators of both "uid abilities and inhibitory control in children of 3-6 years as they 
aged, as well as a higher correlation with other indicators of cognitive development in 
this age group than occurs in the group of 8–15-year-old children. 

Our study provided new data on the signi$cant progressive changes in some EF 
functions in children 3 to 5 years old. #e most prominent changes with age were 
found in the understanding of instructions, and the ability to switch from one ele-
ment of the task program to another, as well as in the ability to maintain concentra-
tion during prolonged monotonous activity. It should be noted that all these abilities 
are very important for knowledge acquisition and learning. Progressive age-related 
shi's were also found for inhibitory control, a component of EF associated with the 
selective cognitive regulation of activity.
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In 3-4-year-old children, we found the virtual absence of self-execution of task 
instructions during their performance of the neuropsychological tasks; that was an 
age-speci$c trait.  However, in several tests (the Cancellation Test, Spot the Di!er-
ence Task, and Digit Symbol Coding Task), cooperation with an adult helped the 
children cope with the task. #is observation makes it prudent to include a stage of 
child-adult joint activity in neuropsychological tools creation for young preschool-
ers. Another distinguishing feature of the younger group was the pronounced indi-
vidual variability in the performance of some tests: for example, some children did 
not master the instructions for the Digit Symbol Coding Task even a'er a long period 
of collaboration with an adult, whereas other children quickly grasped the algorithm 
and kept at it until the end of the task, performing it at a fast pace and without errors. 

Immature voluntary control of cognitive activity in the younger group allows 
us to conclude that teaching 3-4-year-old children to write and read is meaningless, 
since it requires an appropriate level of working memory, selective and sustained at-
tention, and the ability to program one’s activity. Our results are in accordance with 
the viewpoint of researchers who subscribe to activity theory.   

Despite their progress in EF by 4–5 years, both the younger and older groups 
demonstrated di&culties when performing more complex cognitive operations — 
for example, switching from one mode (program) of task performance to anoth-
er — while there were no signi$cant di!erences between age groups.  Along with 
the results above, these data point to di!erent rates of development (heteroch-
rony) of various components of voluntary regulation of cognitive activity at pre-
school age. 

It should be noted that all the children included in our study demonstrated 
lower levels of voluntary control than 6-7-year-old children (Zakharova et al., 
2022). All the children were struggling with understanding instructions or algo-
rithms (all the children required adult guidance for most of tasks) and had di&cul-
ties in maintaining a program which involved monotonous activity (the children 
were quickly exhausted due to the large number of stimuli), switching algorithms, 
and self-control. 

Changes in age-related working memory (WM) are of particular interest, as it 
is exactly the retention of relevant information that is directly responsible for con-
cept formation during learning. According to our results, 4-5-year-olds (compared 
to 3-4-year-olds) signi$cantly increased their working memory span and capacity. 
#ese data complement the data on age-related transformations of WM in children 
age 4 to 15 years, presented in the work of Gathercole et al. (2004). 

#us, the results of our study prove the importance of applying the methodical 
principles of activity theory to the development of cognitive processes in preschool-
ers. For instance, it is of great importance to attract the attention of children and di-
rect them to the required task (or switching between tasks), maintaining conditions 
that ensure the children’s interest in the subject and their attention when performing 
joint activities. On the other hand, it is also important to teach children methods to 
develop task orientation and self-control. According to L. Vygotsky’s concept of the 
zone of proximal development (Vygotsky, 1991), active child-adult social interaction 
could improve voluntary forms of cognitive activity and better prepare a child for 
systematic education. 
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Our results suggest that the EF components important for the formation of 
concepts (general activity skills) are still immature in 3–5-year-old children. Ac-
cording to N.F. Talyzina, these components should be purposefully developed by 
means of active child-adult social interactions, including the stages of orientation, 
execution, control, and correction (Talyzina, 1988). In practical terms, this process 
could be organized as follows. #e education of preschoolers should be based on 
their interests, leading to an increase in motivation. Adults should also help the 
children go through the orientation and control stages. #e orientation stage is im-
portant for drawing the children’s attention to the aspects underlying e&cient task 
performance. #e control stage is important for organizing the children’s attention 
to checking their results.

According to the theory of gradual mastering of mental processes, which facil-
itates the activity approach to the analysis of learning processes (Galperin, 1966), 
teachers should move from the most expanded, element-by-element action, shared 
by the child and the adult, to internalized action. It is possible to o!er a large number 
of methodological techniques (for formulating and/or organizing tasks) based on 
this principle. For example, you can teach a child to act according to the rules as fol-
lows. At the $rst stage, you must put each task (or game) in a separate box. Each box 
has its own number (usually from 1 to 3–4). #is procedure helps the child to move 
sequentially from one task to another by performing physical actions (the child takes 
the task out of the box and puts it back a'er completion). At the last stage, the child 
uses a card with a plan, where tasks are indicated by pictograms (icons). #us, the 
activity approach as a whole and the principles of the formation of cognitive activ-
ity, described in the works of N.F. Talyzina, open up great prospects for developing 
voluntary control in young preschoolers.

Conclusions
1. Neuropsychological examination of preschool children revealed a heterochrony 

in the development of various components of voluntary control in children from 
3 to 5 years of age.

2. Some executive functions  — namely, the ability to assimilate instructions and 
switch from one element of the program to another, visual-spatial working mem-
ory, and the ability to focus and maintain attention when performing a monoto-
nous task — exhibited significant progressive changes from 3–4 to 4–5 years. At 
the same time, these functions were still immature in both age groups compared 
to older children, and children of both age groups showed difficulties in switch-
ing from one algorithm of action to another, and insufficient voluntary control 
over their own activity.

3. A specific aspect of voluntary control in 3–5 year-olds is an adult-aided task ac-
quisition, which dramatically increased the efficacy of task completion.

4. The results indicate the importance of the application of the activity theory ap-
proach to the development of cognitive processes in preschool age.



130  Zakharova, M.N., Machinskaya, R.I

Ethics Statement
#is study was carried out in accordance with the principles of biomedical ethics 
formulated in the Helsinki Declaration of 1964, and these changes were approved by 
the committee of the Institute of Developmental Physiology of the Russian Academy 
of Education (Moscow).

Informed Consent from the Participants’ Legal Guardians  
(if the participants were minors)
Written informed consent to participate in this study was provided by the partici-
pants’ legal guardians/next of kin.

Author Contributions
Marina Zakharova developed the design and tools of the study, conducted the neu-
ropsychological survey, and did the output processing.  Regina Machinskaya pro-
vided the methodological grounding and supervised the results. 

Con"ict of Interest
#e authors declare no con"ict of interest.

References
Akhutina, T.V., Korneev, A.A., Matveeva, E.Y., Gusev, A.N., & Kremlev, A.E. (2019). #e Development 

of Integral Indices for a Computerized Neuropsychological Test Battery for Children. #e Russian 
Journal of Cognitive Science, 6 (2), 4–19. https://doi.org/10.18502/kls.v4i8.3307

Alloway, T.P. & Alloway, R.G. (2010). Investigating the predictive roles of working memory and IQ 
in academic attainment. #e Journal of Experimental Psychology, 106  (1), 20–29. https://doi.
org/10.1016/j.jecp.2009.11.003

Bull, R., Espy, K.A. & Wiebe, S.A. (2008). Short-term memory, working memory, and executive func-
tioning in preschoolers: longitudinal predictors of mathematical achievement at age 7 years. Devel-
opmental Neuropsychology, 33 (3), 205–228. https://doi.org/10.1080/87565640801982312

Clark, C.A.C., She&eld, T.D., Chevalier, N., Nelson, J.M., Wiebe, S.A. & Espy, K.A. (2013). Charting 
early trajectories of executive control with the shape school.  Developmental Psychology, 49 (8), 
p. 1481–1493. https://doi.org/10.1037/A0030578 

Diamond, A. (2013). Executive functions. Annual Review of Psychology, 64, 35–168. https://doi.
org/10.1146/annurev-psych-113011-143750

Garon, N., Bryson, S.E., & Smith, I.M. (2008). Executive function in preschoolers: A review using 
an integrative framework. Psychological Bulletin, 134 (1), 31–60. https://doi.org/10.1037/0033-
2909.134.1.31

Gathercole, S.E., Pickering, S.J., Ambridge, B., & Wearing, H. (2004). #e structure of working memory 
from 4 to 15 years of age. Developmental Psychology, 40, 177–190. https://doi.org/10.1037/0012-
1649.40.2.177

Goldstein, S., Naglieri, J.A., Princiotta, D., & Otero, T.M. (2014). Introduction: a history of executive 
functioning as a theoretical and clinical construct. In: Handbook of Executive Functioning. Springer 
Science. https://doi.org/10.1007/978-1-4614-8106-5_1



Voluntary Control of Cognitive Activity in Preschool Children…  131

Kharitonova, M., & Munakata, Y. (2011). #e role of representations in executive function: Investigat-
ing a developmental link between "exibility and abstraction. Frontiers in Psychology, 2 (347), 1–12. 
https://doi.org/10.3389/fpsyg.2011.00347

Kim, M.H., Bousselot, T.E., & Ahmed, S.F. (2021). Executive functions and science achievement during 
the $ve-to-seven-year shi'. Developmental Psychology, 57 (12), 2119–2133. https://doi.org/10.1037/
dev0001261

Luriya, A.R. (1969). Vysshie korkovye funktsii cheloveka i ikh narushenie pri lokal’nykh porazheniiakh 
mozga [Higher human cortical functions and their disorders in local brain lesions]. Izdatel’stvo 
Moskovskogo universiteta. 

Luria, A.R. (1973). Osnovy neiropsikhologii [Fundamentals of Neuropsychology]. Mosk. Gos. Univ. 
Machinskaya, R.I., & Farber, D.A. (Eds.). (2014). Mozgovye mekhanizmy formirovaniia poznavatel’noi 

deiatel’nosti v predshkol’nom i mladshem shkol’nom vozraste [Brain Mechanisms of Cognitive Activ-
ity in Pre-school and Minor-School-Age Children]. Mosk. Psikhol.-Sots. Univ. 

Miyake, A., Friedman, N.P., Emerson, M.J., Witzki, A.H., Howerter, A., & Wager, T.D. (2000). #e unity 
and diversity of executive functions and their contributions to complex “frontal lobe” tasks: A latent 
variable analysis. Cognitive Psychology, 41 (1), 49–100. https://doi.org/10.1006/cogp.1999.0734

Semenova, O.A. & Machinskaya, R.I. (2015). #e in"uence of the functional state of brain regulatory 
systems on the e&ciency of voluntary regulation of cognitive activity in children: II. neuropsycho-
logical and EEG analysis of brain regulatory functions in 10–12-year-old children with learning 
di&culties. Human Physiology, 41 (5), 478. https://doi.org/10.1134/S0362119715050126

Semenova, L.K., Vasilieva, V.A., & Tsechmistrenko, T.A. (2003). Structural transformation of the cere-
bral cortex in postnatal ontogenesis. Pediatric Behavioral Neurology, 4, 9–44.

Talyzina, N.F. (1988). Formirovanie poznavatel’noi deiatel’nosti mladshikh shkol’nikov [Formation of cog-
nitive activity in primary school age]. Prosveshchenie.

Vygotsky, L.S. (1991). Pedagogicheskaia psikhologiia [Educational psychology]. Pedagogika.
Willoughby, M.T., Wirth, R.J., Blair, C.B., & Investigators, F.L.P. (2012). Executive function in early 

childhood: Longitudinal measurement invariance and developmental change. Psychological Assess-
ment, 24 (2), 418–431. https://doi.org/10.1037/a0025779

Zakharova, M.N., Machinskaya, R.I., & Agris, A.R. (2022). Brain Executive Functions and Learning 
Readiness in Senior Preschool Age. Kul’turno-istoricheskaia psikhologiia [Cultural-Historical Psy-
chology], 18 (3), 81–91. https://doi.org/10.17759/chp.2022180311

Zelazo, P.D. (2006). #e Dimensional Change Card Sort (DCCS): a method of assessing executive func-
tion in children. Nat Protoc., 1 (1), 297–301. https://doi.org/10.1038/nprot.2006.46

Zelazo, P.D., Anderson, J.E., Richler, J., Wallner-Allen, K., Beamont, J.L., & Weintraub, S. (2013). II. NIH 
Toolbox Cognition Battery (CB): Measuring executive function and attention. Monographs of the 
Society for Research in Child Development, 78 (4). https://doi.org/10.1111/Mono.12039

Original manuscript received August 3, 2023
Revised manuscript accepted September 3, 2023 

First published online September 30, 2023

To cite this article: Zakharova, M.N., Machinskaya, R.I. (2023). Voluntary Control of Cognitive Ac-
tivity in Preschool Children: Age-dependent Changes from Ages 3–4 to 4–5. Psychology in Russia: 
State of the Art, 16(3), 122–131. DOI: 10.11621/pir.2023.0309


