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Abstract. Mastering the mother tongue at school is essential for both academic and life
success. It depends on many factors, including self-regulation, i. e. the ability to control
one’s thoughts and behaviour. In this study, we assess the influence of conscious self-
regulation, executive functions (inhibition, switching, working memory updating, and
error monitoring and control) and intelligence on Russian language competences and
Russian language annual grade in a group of Russian middle school children. Through
structural equations modelling, we found that both categories of regulatory predictors, i. e.
conscious self-regulation and executive functions, are related to academic performance in
the native language. Both predictors make an indirect contribution to the annual grade in
the Russian language. In the case of self-regulation, fluid intelligence acts as a mediating
variable. Executive functions influence the annual grade through language competences,
which also significantly contribute to the general performance. Executive functions also
have an impact on self-regulation, confirming their status as the neurocognitive basis
of self-regulation. Of the self-regulatory functions, Goal Planning, Modelling, Results
Evaluation, and regulatory personality traits of Flexibility and Initiative have the greatest
impact on the native language academic performance. We revealed the effect of «excessive
flexibility», that is, an increase in number of errors at high values of the executive function
Switching attention. Links to recent findings as well as directions for future research are
discussed. The results can be used to improve academic performance in native language
and emphasize the importance of developing conscious self-regulation at school.
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AnHotanus. OBiaseHUe POAHBIM SI3bIKOM B IIKOJIE UMEET OIPEIEIAIOIIee 3HaUeHUE
Kak JUIsl akaJeMUYeCKOM, TaK U JJIs )KM3HEHHOM YCHENTHOCTH. DTOT MPOLECC 3aBUCUT
OT MHOTHX (DaKTOpPOB, BKIIIOUYAsI CAMOPETYISAIHNIO KaK CIIOCOOHOCTh CO3HATEIbHO
CTaBUTH LIENIN U YNIPABIIATE UX JOCTIDKCHHUEM. B HccnenoBaHny MBI OLCHUBAEM BIIUSHHE
OCO3HAHHOH CaMOPETYIAIIH, HCTIOMTHUTEIBHBIX (PYHKIHI (TOPMOXKEHHE, IEPEKITIOUCHNUE,
oOHOBIeHNE paboyel maMsITH, MOHUTOPHUHT U KOHTPOJIb OIIHOOK) U MHTEIIEKTa
Ha SI3BIKOBBIE KOMIIETCHIINH U TOAOBYIO OIICHKY 110 PYCCKOMY SI3BIKY B TPYIIIE YUCHHUKOB
poccuiickoii cpeanel mkosbl. C IOMOIIBIO0 MOIEIUPOBAaHUS CTPYKTYPHBIMU YPaBHEHUSAMHU
MBI OOHAPYKUIIH, UTO 00€ KAaTETOPHH PErYISITOPHBIX MPEAUKTOPOB, T. €. OCO3HAHHAs
CaMOPETYJISIUS U UCTIOIHUTEIbHbIC (DYHKIINHU, CBA3aHBI C YCIIEBAEMOCTBIO IO POTHOMY
s36IKy. O0a IPEAUKTOPA BHOCAT OTMIOCPEACTBYIONIHI BKJIAJ B TOMOBYIO OLIEHKY 10 PYCCKOMY
SI3BIKY. B citydae caMoperyisinun onocpenyromniei nepeMeHHON BeICTymaeT (hIFOIHbIH
HHTEIUIEKT. VIcroTHUTEeNbHbIE (PYHKITUH BIUSIOT HAa TOMOBYIO OLICHKY Uepe3 sI3bIKOBBIC
KOMIIETEHIIUH, OT KOTOPBIX OHA, B CBOIO OYEPElb, 3HAYMMO U HEIIOCPEICTBEHHO 3aBUCHUT.
HcnionuurenbHble (hYHKIMN TAKKE OKa3bIBAIOT BIUSHNE Ha CAMOPETYIISIIIO, TOATBEPXKIast
CTaTyc €€ HEHPOKOTHUTUBHBIX OCHOBAaHUM. 13 KOMIIOHEHTOB 0CO3HAaHHOHI CaMOpPETyYJIALUN
HaunOoNbIIIee BIUSIHUCE HA aKaJIEMUYECKYIO YCIIEBAEMOCTb T10 POIHOMY SI3BIKY OKa3bIBAIOT
[Inanuposanue nesneit, MojaenupoBaHre 3HAYUMBIX JUJIs1 TOCTUKEHUS 1IeJIel yCIOBUH,
Or1ieHKa pe3ybTaToOB U PErysITOPHbIE TUIHOCTHBIE KadecTBa [ mOkocTti n IHUITMATHUBEI.
BrisBien ahext «upesmMepHON THOKOCTHY, TO €CTh YBEINYCHHSI YHUCIIA OMUOOK IpU
BBICOKHX 3HAUCHHUSX HCIOIHUTENbHON (yHKIMH [lepexmouenust BHUMaHUA. Pe3ynbraTsl
00Cy>K/IeHbI B KOHTEKCTE TIOTyIEHHBIX paHee JaHHbIX, a TaKkKe 0003HAYEHBI HAITPABICHUS
JaJIbHEHINX uccnenoBannil. [lomydeHHbIe pe3ynbTaThl MOTYT OBITh HCIOIb30BAHbI JUIS
MOBBIIICHHUS YCIIEBAEMOCTH 110 POJHOMY SI3bIKY; OHH TAaKXKe MOAYEPKUBAIOT 3HAYMMOCTh
Ppa3BUTHUS OCO3HAHHOM CaMOPEryJIsIUY Y IIKOJIBHUKOB.
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Introduction

Mastering the first, native language is of
the utmost importance in children’s educa-
tion. It is essential for both the advancement
in studies and success in later life. Success
in first language learning and school studies
generally depends on many factors. These in-
clude motivation, health, family surrounding,
intelligence, and, importantly, self-regulation.
Self-regulation (SR, Baumeister et al., 2002) is
the ability to alter and control one’s thoughts
and behaviour and is considered a trait that
is extremely important for one’s life success.
Self-regulation (SR) is related to learning suc-
cess (Nota, Soresi & Zimmerman, 2004; Mo-
rosanova, Fomina, Kovas & Bogdanova, 2016;
Zimmerman & Schunk, 2001).

In our studies (Morosanova, Fomina &
Bondarenko, 2015), we differentiate between
regulatory-personal and cognitive levels of
SR. The regulatory-personal level consists of
personality traits that assist the achievement
of self- or externally-set goals. The cognitive
level consists of processes like planning, sit-
uation modelling, action programming, and
result evaluation. We suggest that while SR
is a high-order construct, it is implemented
through executive functions (EFs) on a lower
level. EFs are a set of meta-cognitive functions
(Diamond, 2013; Miyake, Friedman, Emerson,
Witzki, Howerter & Wager, 2000) which orga-
nize goal-directed behaviour in complex situa-
tions. The present study aims to analyze the re-
lationship between SR, EFs, and first language
competences in a sample of Russian middle
school children.

Language competences. Competence is
«what a person knows and can do under ide-
al circumstances» (Messik, 1984, p. 2270.
In an educational setting, competences refer
to the teaching outcomes related to the prop-
er fulfilment of the later life roles (Gervais,
2016; Glaesser, 2019). The concept of language
competences (LCs) has long been a focal is-

sue in language teaching. The LC concept is
associated with understanding a language as
a system and with the acquisition of language
norms (Bozhovich, 2016; Kecskes, Sanders &
Pomerantz, 2018). Children build their native
language competence by proceeding from spe-
cific, distributional, item-based representation
to more and more abstract linguistic categories
(Lieven, 2008). In this process of linguistic ab-
straction, formal native language teaching at
school plays a crucial role.

The assessment of LCs is a complex prob-
lem. Average school marks and exam scores
give only very general information about a
student’s LCs as they depend on other factors
beyond language command. To assess LCs, it is
necessary to develop a language test to assess
how a student uses his/her language knowl-
edge to solve representative tasks in the native
(or foreign) language. Such tasks may include
locating errors in written texts or producing
grammatically well-wormed sentences. Impor-
tantly, such representative language tasks must
cover a wide range of LCs, from spelling to col-
locations, depending on the level of language
command appropriate for the age in question.
Thus, LCs assessment suggests active and pro-
ductive first language use and not simply a re-
production of linguistic «rules». Assessing LCs
based on these principles is very common in
Russia (Bozhovich, 2016).

Executive functions. EFs are typically as-
sociated with prefrontal lobe functions and are
evolutionary a late achievement (Alvarez &
Emory, 2006; Diamond, 2013). They are meta-
cognitive because they do not produce a specif-
ic outcome but operate on «specialized» cogni-
tive processes that produce various outcomes,
external or mental. Miyake et al. (2000) iden-
tified three «basic» EFs: switching, inhibition,
and working memory updating. The switching
function is related to cognitive flexibility al-
lowing for switching between different tasks.
Inhibition is a system of functions allowing for
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a voluntary decrease in the activation of rep-
resentations and responses. Inhibition plays an
essential role in the organization of purposeful
behaviour and self-control. Working memory
updating is used for the storage and process-
ing of operative information. Working memo-
ry updating may play an important role in the
storage of action plans and situational mental
models. Additionally, we measured error mon-
itoring and correction. The error monitoring
and correction EF is associated with the qual-
ity of cognitive activity and is indispensable
for closed-loop self-regulation (Dutilh, Vande-
kerckhove, Forstmann, Keuleers, Brysbaert &
Wagenmakers. 2012).

SR. In our studies, conscious self-
regulation is characterized as a cognitive-
personal construct. On the one hand, it rep-
resents a system of cognitive mechanisms for
information processing, including planning,
modelling, programming, and results evalua-
tion. On the other hand, the distinctive feature
of these processes (their individual profile) at
the personality level is representation through
a number of instrumental personal-regulatory
properties: flexibility, independence, reliabil-
ity, etc. This structure emphasizes the meta-
nature of conscious self-regulation as a psy-
chological means of mobilizing and integrating
cognitive and personality resources to resolve
various tasks of human activity.

Relationships between EF, SR, and LC.
Effective SR and EFs are related to each oth-
er in different activities, including academic
learning (Hofmann, Schmeichel & Baddeley,
2012; Welsh & Peterson, 2014). In particular,
SR is important for successful foreign lan-
guage learning (Tsuda & Nakata, 2012; Gorgoz
& Tican, 2020). There is also a link between
effective SR and successful native language
learning at school (Bondarenko, Fomina &
Morosanova, 2020). Researchers have also of-
ten suggested a link between EFs and language
(Marslen-Wilson & Tyler, 2007; Veraksa,
Bukhalenkova & Koviazina, 2018). Studies on
cognitive language learning factors suggested
that EFs are related to native and foreign lan-
guage learning at school (e. g., Gooch, Thomp-
son, Nash, Snowling & Hulme, 2016). Howev-
er, a recent Russian study on the contribution

of EF to native language learning in school
(Verbitskaia, Malykh, Zynchenko & Tik-
homirova, 2015) failed to find a link between
an EF (working memory) and language exam
grades in a sample of Russian schoolchildren.
This null result can be related to the specific
EF measures used. In any case, how EFs and
SR are linked in producing different LCs (lex-
ical, syntactic, etc.) have not been investigated
enough. In the current study, we explicitly as-
sess the links between EFs, SR, and LCs in the
native language in a sample of Russian seventh
and ninth graders.

Method

Participants. The study was performed
on a group of state secondary school students
from Moscow and the Moscow Region aged
13—15 (N=286): seventh graders (N=147, mean
age 13£0,5 years) and ninth graders (N=139,
mean age 15 £ 0.5 years). Gender was distrib-
uted almost evenly within the sample group
(50.3 % female).

Self-regulation Measure. To assess con-
scious self-regulation development, the «Self-
Regulation Profile of Learning Activity Ques-
tionnaire — SRPLAQ» was used (Morosanova
& Bondarenko, 2015). It consists of 67 state-
ments describing typical situations of achiev-
ing educational goals which generate 10 scales:
planning (e. g. «I often try to set a certain
amount of time needed to complete a learning
tasky»); modelling (e. g. «Unexpected chang-
es in the timetable throw me off my stride»);
programming (e. g. «When preparing for a test
(exam), I usually think over the order of study-
ing the material»); results evaluation (e. g.
«Even when I'm tired, I tend to study until I'm
satisfied with the resulty); flexibility (e. g. «If'1
need to get prepared for a class, I can work
even in an uncomfortable and unfamiliar sit-
uationy), initiative (e. g. «I use every opportu-
nity to make reports in classy); reliability (e. g.
«I do not postpone studying even if I'm tired
or sick»), responsibility (e. g. «I do not give up
preparing for classes even if I have to choose
between studying and spending time with my
friendsy), social desirability (e. g. «I always ad-
mit my mistakes») and the general level of self-
regulation. SRPLAQ was previously validated
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in a sample group of 14—18-year-old students
(N=702). The validation study showed that co-
efficients of internal consistency of items for
each scale ranged from 0.58 to 0.76, indicating
an overall reasonable homogeneity of the items
in each scale. The subscales were significant-
ly correlated with each other (r = 0.22—0.66,
p<0.001). The responses to each statement are
given on a 4 point scale (Yes — Probably Yes —
Probably No — No). The responses are then
reduced to only «Yes» and «No» by counting
«probably yes/probably no» as «yes/no», re-
spectively. The «yes» responses are then added
up (items are reversed if necessary) so that the
high scores (maximum 9 for each scale) denote
high self-regulation.

EF measures. We used three standard
tasks for the assessment of basic EFs (Miyake
et al., 2000). To assess inhibition, we used
the Eriksen Flanker task. The stimuli are five
horizontally arranged black arrows presented
against a white background in two conditions:
a congruent condition (>>>>>, <<<<<) and an
incongruent condition (>><>> <<><<). The
respondent’s task is to attend to the arrow in the
middle and to indicate its direction by pressing
the corresponding key («z» for left and «/» for
right). A training session comprised of 36 tri-
als is included. The main series contains four
blocks of 36 unique trials in each. The maxi-
mum response time is 1,500 ms. The response
to stimulus interval is fixed at 1,000 ms. Four
response parameters are registered: average
reaction time, percentage of correct answers,
the difference in reaction time and accuracy
between the congruent and noncongruent trials
(the interference effect).

To assess switching, we used the Letter-
Number task with predictable task changes.
The task shows a white screen divided into
four quadrants. A pair of symbols, a digit and a
letter, is presented clockwise in each quadrant,
starting from the upper left. The respondent’s
task is to determine whether the digit is even
or odd if the characters are located in one of
the upper quadrants and whether the letter is
a consonant or a vowel if the symbols appear
in one of the lower quadrants. The answer is
given by pressing a key («z» for odd digits and
vowel letters and «/» for even digits and con-

sonant letters). The training series consists of
24 letter-digit pairs. The main series consists
of 128 trials. The stimuli remain on the screen
until the response is given. The response to
stimulus interval is 500 ms. Six response pa-
rameters are registered: average reaction time
and accuracy, repetition trials’ reaction times
and accuracy, switching trials’ reaction times
and accuracy, and two switch costs indicating
switching efficiency (the differences in reac-
tion time and accuracy between switching and
repetition trials).

To evaluate working memory updating,
we used the N-Back task. The digits from 1
to 8 are presented in a pseudo-random order.
The respondent’s task is to answer quickly and
correctly whether the currently presented digit
coincides with the digit presented two positions
before (2-back). The training series contains 32
trials, and the two main series each contain 48
trials. Each figure appears six times in each
series (four times in the training series), once
as a target. Stimulus presentation time is 500
ms. The inter-stimulus interval is 2,000 ms.
The answer is given by pressing a key («/» for
yes or «z» for no). Average reaction time, ac-
curacy, reaction times and counts for different
response types (hits, correct rejections, false
alarms, and misses) are recorded.

To assess error correction, we computed
the post-error slowing (PES) effect. PES (Du-
tilh et al., 2012) is the effect of trials after an
incorrect trial exhibiting longer reaction times.
The PES effect is associated with the activity
of the conscious error monitoring and correc-
tion system within the anterior cingulate cor-
tex (Botvinick, Braver, Barch, Carter & Cohen,
2001). We computed PES by subtracting the av-
erage reaction time from the average reaction
time in the post-error trials in each EF task.

LC measures. We used two tasks for LC
diagnostics (Bozhovich, 2016). The first task
consists of 20 sentences printed on a sheet of
paper. The sentences include eight types of
errors: spelling (misspelt words), punctuation
(a sign at the end of a sentence), morpholog-
ical (incorrect word forms), lexical (incorrect
collocations), syntactical (improper connec-
tion between words), semantic-syntactical (use
of a structure that does not correspond to the
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content of sentence), semantic (the content of
the sentence does not correspond to the non-
linguistic reality), and stylistic errors (wrong
choice of words, sentence structure, word or-
der, word combinations, etc.). Each sentence
contains one error. Each type of error is con-
tained in two sentences. There is no more than
one error in a sentence, so there are 16 sentenc-
es with errors and four distracter sentences
without errors. The respondent’s task is to find
errors in the sentences and mark them on the
sheet.

The second task requires active transfor-
mation of language elements. It also consists
of 20 sentences; 16 sentences contain the eight
types of errors from the first task. Similarly to
Task 1, four sentences do not contain any er-
rors. The respondent’s task is to copy the sen-
tence to the answer sheet if there are no errors;
if there is an error, the respondent is expected
to rewrite the sentence, correcting it. No time
limits were imposed in Tasks 1 and 2. The col-
lected data are compared with an answer key,
and error omissions are evaluated according to
the «cost» of an error: spelling and punctuation
errors add three points to the LC score; mor-
phological, syntactical, syntactic-semantic,
semantic, lexical, and stylistic errors add two
points; and «false alarms» (wrongly recog-
nized errors) add one point. According to the
type of error, errors made in the rewritten sen-
tences are indicated as an additional measure.
Overall LC scores (computed separately for
Task 1 and 2) range from 0 to 60. A separate
score is computed for each competence (given
by error type). A higher LC score is indicative
of less competent language use.

Procedure. The students performed tasks
for the assessment of LC, SR, and intelligence
in the classroom. Computerized tasks for EF
assessment were performed at a computer lab
on another day. The study was conducted in
accordance with the Helsinki Declaration. Eth-
ical agreement and consent for access to school
were provided by the XXX and approved by
the local ethic committee (protocol no. 2018/2—
18, research project «Conscious self-regulation
in the system of cognitive and non-cognitive
mechanisms of success in learning Russian at
schooly).

Data Analytic Plan or Analytic Strategy

All analyses were performed using SPSS
version 26. Exploratory factor analysis was
used to reduce the number of analyzed vari-
ables. We factorized all EF indicators using the
method of principal components with VARI-
MAX rotation. Similar analyses were per-
formed separately for LC measures for each
of the two LC tasks. AMOSI9 (Analysis of
Moment Structures) software was used to test
the structural equation modelling model of in-
terrelation between EFs, SR, and LCs in native
language use.

Results

Data reduction. Due to a large number
of EF indicators, a data reduction procedure
was applied. First, standardized data on EF
were submitted to a factor analysis with VARI-
MAX-rotation. Then, factors were extracted
based on Kaiser’s rule (eigenvalue over one). In
total, ten factors for 74 % of the variance were
extracted (Table 1). The factors reflected the
basic EFs (inhibition, switching, updating, and
error correction) quite well. However, for most
basic EFs, an RT and an accuracy factor were
extracted.

Factor 1 is dominated by the accuracy
inhibition indicators with some influence of
working memory updating. This is not surpris-
ing as working memory function and inhibi-
tory control are closely related. Therefore, we
call this the Inhibition factor. It is related to the
ability to suppress unwanted representations
and stimuli, that is, to the control of internal
and external attention. Factor 2 is composed
of switching accuracy indicators and is there-
fore called Switching Accuracy. 1t is related to
cognitive flexibility, i. e. the ability to change
between tasks and representations quickly. In
the same vein, Factor 3 is called Updating Ac-
curacy. It is related to the ability to hold and
processes cognitive representations in working
memory. Factor 4 is also clearly composed of
working memory updating indicators (but they
are related to the processing speed of represen-
tations in working memory). We call this factor
Updating Efficiency. Factor 5 is composed of
switching RT indicators and is therefore called
Switching Efficiency. Factors 6, 9, and 10 all
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Table 1. Factor Analysis for EF Measures

Factors

Indicators 1 2 3

5 6 7 8 9 10

I/ACC(congruent) 918

I/ACC .823

455

I/RT 810

U/ACC(misses) 741

U/RT(hits) 503

S/ACC(repeat) 959

S/ACC 957

S/ACC(switch) 941

U/ACC .850

U/ACC(FAs) 845

U/ACC(CRs) -.816

U/ACC(hits) -517

U/RT

926

U/RT(CRs)

.891

U/RT(misses)

719

U/RT(FAs)

.609

S/RT

989

S/RT(switch)

937

S/RT(repeat)

.891

I/CA

920

I/PES

.852

I/ACC(incongruent)

812

I/Interference

=755

S/Cost(RT)

746

I/CA

-723

S/PES

=729

I/PES

531

S/Cost(ACC)

497

U/PES

-.602

I/RT(incongruent)

401

Notes. U = Updating. S = Switching. | = Inhibition. RT = Reaction time. ACC = Accuracy. PES = Post-error slowing.
CR = Correct rejections. Cost(Errors) = Error-related switch cost.

include various indicators of conflict and error
monitoring and resolution (conflict adaptation
and post-error slowing measures). Based on
its composition, Factor 6 is called Conflict Ad-
aptation and Factors 9 and 10 are called Error
Resolution 1 and 2, respectively. They are all
related to the ability to monitor for conflicts

and errors and to recover from them. All these
factors presumably assess functions ascribed to
the anterior cingulate cortex. Factor 7 is clear-
ly an Interference Control factor comprised of
accuracy indicators of how god interference is
controlled in the flanker task. This factor is re-
lated to the effectiveness of attention control.
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Table 2. Factor Analysis for LC Measures

Factors
Indicators cﬁ%f;:g 8(1) StrchVtourii 2 Stfzzlttzif; 6(3) Sense factor (4)
Style 726
Semantics .668
Lexical .640
Morphology 940
Spelling 1 368
Spelling .625
Punctuation 1 482
Syntax 457
Sense .674
Punctuation .334
@ Intelligence
Annual grade in the

Executive
functions

Language
Competences

native language

Fig. 1. The conceptual model of the relationship between EFs, SR, and LC

Factor 8 is complex in its interpretation as it
comprises a switching efficiency indicator and
a conflict monitoring indicator. As switching
involves a lot of conflicts, we call it the Cogni-
tive Flexibility factor.

We also applied a data reduction procedure
to language competences (LC) data. LC data
from both LC tests were submitted to an alpha
factor analysis with Equimax rotation and Kai-
ser’s normalization. As a result, a factor solu-
tion (eigenvalues over 1) with four factors was
obtained (see Table 2 for factor loadings, only
indicators over 0.3 are presented), explaining
67 % of the variance.

Factor 1 is dominated by semantic-lexical
aspects of language use and is therefore called
Language Command. Factor 2 comprises spell-
ing and morphology competences that relate
to the word level of the grammatical structure.

It is therefore called Word Structure. Factor 3
is comprised of spelling, punctuation, but also
syntax indicators, so we call it Sentence Struc-
ture. Last, Factor 4 is dominated by the seman-
tics and pragmatics of the sentences («mean-
ing/sense»), so we call it the Sense factor.

Structural equation modelling. The con-
ceptual model of the relationship between EFs,
SR, and LCs is presented in Figure 1.

Various structural models were fitted us-
ing the AMOS software. The best-fitting mod-
el is presented in Figure 2. The fit indices for
this model were good to excellent: ¥*/df = 1.19;
p=0.04; GF1=0.92; CFI= 0.95; RMSEA =0.029;
Pclose=0.99.

Discussion

SR, EF, and Native Language Learning
Success. The resulting structural model re-
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Goal Condition ‘ ‘ Results ‘ ‘ Floxbil ‘ —
—— —
38 5 63 70—
- e

| Inhibition factor

Switching Accuracy

Updating Efficiency

I Updating Accuracy
|
|

Switching Efficiency

Conflict Adaptation

Interference Control

" Conscious self -
regulation

Annual grade in the
native language

/

Error Resolution 1

Sentence Word Sense factor Language
Structure Structure Command

I Cognitive Flexibility
| Error Resolution 2

Fig. 2. Structural model of the relationship between EFs, SR, and LCs

vealed the specific contribution of regulatory
predictors — conscious SR and EF to academic
performance in the native language. Both indi-
cators make an indirect contribution to the an-
nual grade in the Russian language. In the first
case, fluid intelligence (P = .17) acts as a medi-
ating variable. EF influence the annual grade
(B = .96) through the Language Competences,
whose contribution, in turn, is quite significant
(B=.59). The model assesses EFs’ contribution
to the conscious SR (f = .35), confirming re-
sults of the previous studies on the relationship
between SR and EF (e. g., Welsh & Peterson,
2014 Kaplan, Lichtinger & Gorodetsky, 2009;
Skibbe, Montroy, Bowles & Morrison, 2019).
Researchers agree that the metacognitive lev-
els of SR and EF are closely related develop-
mentally (Roebers & Feurer, 2016). It is worth
noting that our result was obtained from a sam-
ple of middle school students. Such studies are
very rare for the native language subject.
Conscious self-regulation in this model
is represented by the regulatory processes of
Goal Planning, Condition Modelling, and Re-
sults Evaluation, as well as the regulatory per-
sonality traits of Flexibility and Initiative. In-
cluding these indicators into the model allowed
for confirming results of the previous studies
(Bondarenko, Fomina & Morosanova, 2020)

and reveals the mechanism of the regulatory
predictors’ influence on the annual grade in
the native language. Successful learners plan
their own goals, take advantage of conditions
relevant for achieving the goals, are sensitive
to feedback from their teachers, flexibly cope
with obstacles and participate in additional
learning activities. These results obtained are
in good agreement with the few foreign data on
the influence of the Self-Regulated Learning
on native language proficiency (Zimmerman,
Schunk, 2001; Kaplan, Lichtinger & Goro-
detsky, 2009; Rutherford, Buschkuehl, Jaeggi
& Farkas et al., 2018). Longitudinal studies also
revealed that children who developed the abil-
ity to self-regulate early demonstrated higher
literacy and language skills, better reading
comprehension, were more successful in pho-
netics, and had a broader vocabulary (Skibbe
& Foster, 2019).

A theoretical basis for the work of Lim-
po, Alves, and Fidalgo in analyzing high-level
writing skills was the model proposed by Hayes
and Flower in 1980 (Limpo et al., 2014; Hayes,
Flower, 1998). They assumed that there are
three different processes governing writing:
planning, translation and proofreading, which
is close to our theoretical model of conscious
self-regulation. Moreover, there are intrigu-
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ing results obtained by Limpo and colleagues,
which indicate a change in the size of the con-
tribution of planning and evaluation processes
in grades 4-9 (Limpo et al., 2014). Allen, Snow,
and McNamara reported on the positive contri-
bution of Flexibility to academic performance:
better writing is associated with higher flexibil-
ity, which, in turn, is a function of individual
differences associated with writing skills such
as vocabulary and general knowledge (Allen et
al., 2015).

EF and LC. Research on the relationship
between EFs and various LCs has shown that
phonological awareness is associated with re-
taining speech sounds in the working memory
(Lonigan, 2009). At the same time, it has been
demonstrated that academic skills requiring
more complex coordination (e. g., writing com-
prehension) are more associated with conscious
regulation (Bondarenko, Fomina & Morosa-
nova, 2020). LCs in our model are represent-
ed by all four indicators, the most significant
of which is Language Proficiency. Since it is
made up of the high-level semantic indicators
of the written language proficiency associat-
ed with stylistically and lexically correct sen-
tence organization, we believe that Language
Proficiency characterizes the so-called Sense
of Language (language proficiency and ability
to apply it depending on the situation, largely
intuitively without relying on the formal rules
knowledge (Bozhovich, 2016). It is important
to note that EFs, contrary to LCs, do not direct-
ly contribute to the annual grade in the Russian
Language in the middle and high school peri-
ods. Recently, Rutherford and colleagues came
to similar conclusions (Rutherford et al., 2018).
However, establishing EFs mediator contribu-
tion through LCs has theoretical and practical
implications.

SR, Intelligence and Native Language
Learning Success. Another contribution to de-
termining performance in the native language
is made by intelligence. It was found that, un-
like mathematics, where intelligence plays a
leading role in ensuring high grades, academic
performance in the Russian language depends
on intelligence to a much lesser extent. Bond-
arenko, Potanina, Morosanova (2020) have re-
vealed that with an average and high level of

the regulatory process of Conditions Model-
ling, an increase in the intelligence level leads
to a decrease in writing mistakes. However,
high intelligence with a low level of Modelling
does not guarantee a decrease in errors. It may
be the reason why we can observe similar ef-
fects in gifted students (Morosanova, Fomina
& Bondarenko, 2015).

Limitations and Future Directions

Our findings concerning the regulatory
feature of flexibility differ from those found
by Allen, Snow, and McNamara: better writ-
ing is associated with higher flexibility, which,
in its turn, is a function of individual differ-
ences associated with writing skills such as
vocabulary and erudition (Allen et al., 2015).
The results obtained in our study demonstrat-
ed that when it comes to regulatory flexibili-
ty, such an indicator of the cognitive level of
conscious self-regulation as switching is of
particular importance. The more efficiently
a student switches from one task to another,
the more syntax errors he makes. The study
revealed the phenomenon of «excessive flexi-
bility» leading to errors and reducing them —
a deliberate slowdown in the pace of doing a
task (requires further research).

Conclusions

The results of structural modelling gave
us grounds for confirming the hypothesis on
the regulatory predictors of academic perfor-
mance in native language learning. Research
results indicate a significant contribution of
the conscious SR to academic achievement in
the mother tongue. The study revealed that the
basic neurocognitive level of self-regulation,
represented by EFs, acts in two ways. On
the one hand, EFs are primarily responsible
for acquiring LCs in certain areas of native
language learning. On the other hand, EFs
are interconnected with the conscious SR of
learning activity through which they indirect-
ly influence academic performance as well.
The results obtained can be used to create psy-
chological interventions and teaching tech-
nologies aimed both at developing students’
LCs and improving their conscious SR of the
learning activity.
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