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Esteemed colleagues and readers!

The editorial board of "Psychological Science and Education" presents to your the second issue
of 2025, featuring current research in the fields of developmental psychology and education. This
issue continues the tradition of publishing scientific works dedicated to addressing contemporary
problems in psychological and pedagogical science and practice.

The "Developmental Psychology" section offers readers insights into research on cognitive and
social development throughout different stages of age. Specifically, the section includes research
examining how the length of screen time affects the development of speech skills in preschool-
ers, highlighting the connection between digital device usage and the emergence of coherent
speech. A special focus is given to a study dedicated to analyzing the features of visual information
processing in children with hearing impairments, using modern eye-tracking technology. Additional-
ly, the section includes studies on the impact of digital educational apps on enhancing mathematical
abilities in older preschoolers, along with research on how the family social environment influences
the development of social skills in teenagers.

The "Educational Psychology" section includes scientific articles addressing current issues relat-
ed to the organization of the educational process. A comparative analysis of the features of students'
learning motivation in various educational environments is presented, revealing the specifics of the
motivational and need-based sphere of modern high school students. A particular interest is given
to a study of the phenomenon of emotional burnout among highly motivated students in the context
of preparing for the state final examination. Readers are also presented with a study dedicated to
examining teachers' psychological well-being based on the PERMA model, as well as an investiga-
tion into the effectiveness of motivational interviewing as a method for developing psychological
resilience in adolescents.

It is our hope that the studies published will attract the attention of the scientific community and
stimulate professional interest.

With respect,
The Editorial Board of the journal
"Psychological Science and Education”
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HayuyHas ctatbs | Original paper

Media multitasking as a way of personal adaptation

to digital everyday life: the view of parents

and teachers

G.U. Soldatova' 2 <, S.V. Chigarkova' 2, A.G. Koshevaya'
' Lomonosov Moscow State University, Moscow, Russian Federation

2 Moscow Institute of Psychoanalysis, Moscow, Russian Federation

>4 soldatova.galina@gmail.com

Abstract

Context and relevance. In the context of digital transformation of everyday
life, the idea of multitasking as a necessary condition for successful activity is
increasingly popular. However, there is no unambiguous position on the ben-
efits or harms for the development of children and adolescents of multitasking
and its type — media multitasking (MMT), as well as their effectiveness. Objec-
tive. The research aims to identify the attitudes of parents and teachers with
varying levels of digital competence and user activity towards the phenomenon
of MMT and its effectiveness. Hypothesis. Teachers and parents are char-
acterized by more positive attitudes towards the MMT and its effectiveness in
general in everyday life than in the educational context. Methods and materi-
als. Parents and teachers (N = 283) filled out a questionnaire to assess various
aspects of attitudes towards MMT, user activity, and the Digital Competence
Index. Results. T While the majority of teachers and parents have a positive
attitude towards MMT in everyday life, they see it as a factor that reduces the
effectiveness of educational activity. Parents and teachers with higher success
indicators of digital socialization are more positive about MMT. Adults who sub-
jectively assess themselves as multitaskers are more skeptical of this format of
activity, and multitasking parents do not seek to develop such activity in their
children, which may be explained by its perception as a forced and resource-
expensive strategy. The contradictory attitudes of adults about MMT testify to
the lack of appropriate strategies for dealing with this practice in the family and
at school. Conclusions. For the effectiveness of this tool, special efforts to
form MMT are required. The inevitability of adolescents independently mas-
tering MMT and their subjectively high evaluation of its effectiveness require
attention from socialization institutions to provide tools for managing MMT in an
adequate format without compromising children’s development.

Keywords: media multitasking, teachers, parents, representations, attitudes,
digital everyday life
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MeguamMHoro3saga4yHocTb Kak cnoco6 agantauum
NINYHOCTHU K UMcppOoBON NOBCEAHEBHOCTM:

B3rnsang pOﬂMTEHEVI n neparoros

r.y. Congarosa' 2 <, C.B. YurapbkoBa' 2, A.I'. Kowesas'

' MOCKOBCKWIA rOCyLapCTBEHHbIN yHUBEPCUTET nmeHn M.B. JlTomoHocoBa,
Mockea, Poccuiickas ®egepauus

2 MOCKOBCKMI MHCTUTYT ncmuxoaHanunsa, Mockea, Poccuiickas depnepaums
P4 soldatova.galina@gmail.com

Pe3rome

KoHTeKCT U akTyanbHOCTb. B ycrnosusax umdposon TpaHcdopmauum no-
BCEHEBHOCTW BCE OOSIbLUYIO MOMYNAPHOCTL MpuobpeTaeT npepcTasneHve
0 MHOro3ajayHoCTU Kak HeoO6XOOMMOM YCIIOBMM YCMELLUHOW OEeATENbHOCTU.
[Mpn 3TOM He cyLecTByeT OAHO3HAYHON MO3ULMM O MOSb3e NN Bpeae Ans
pasBuTMSA OEeTEN M MOAPOCTKOB MHOr03afadyHoOCTV U ee Buaa — MeanamMHo-
rosagadHoctn (MM3), a Takxe ux apdekTmeHocTu. Llenb. Pa6oTa Hanpas-
neHa Ha BbiIIBNIEHNE OCOGEHHOCTEN OTHOLLEHUS POAUTENIEN U Nefaroros C
pasHbIM YPOBHEM LMMPOBON KOMMETEHTHOCTM U MOMb30BaTENIbCKOW aKTUB-
HocTu K MM3 u ee achdpekTmBHOCTM. TMNoTe3a. [ins negaroros v pogutenei
XapakTepHo 6onee no3uTUBHOE OTHoLUeHue K popmaTy MM3 u ee adhdek-
TMBHOCTW B LI€NIOM B MOBCEAHEBHOM XWU3HUW, YEeM B YCMOBUSAX y4e6HOro npo-
uecca. Metopbl u matepuansbl. Pogutenu u yuntens (N = 283) 3anonHanu
OMPOCHWK A1 OLEHKN pasfinyHbIX acrnekToB oTHoLeHusa Kk MM3, nonb3oBsa-
TENbCKOW aKTMBHOCTW, a Takxe MeTOAuKY «VHOeKC uMdpoBOA KOMMNETEHT-
HocTu». Pe3ynbTatbl. [1py No3MTUBHOM OTHOLEHUM K MM3 B noBceHEBHOW
XM3HW GOMbLLUMHCTBO NefaroroB 1 poauTenen BUAAT B HEl (haKTop CHMKEHUS
3(PHEKTUBHOCTN Yy4ebHON AeATenbHOCTU. Pogutenn v yuntens ¢ 6onee Bbl-
COKUMW MokasaTensMu yCrnewwHOCT! umMdpoBON coumanisaumm no3vTneHee
oTHocsTcs K MM3. B3pocnble, Cy6bEKTUBHO OLIEHMBAIOLLIME CEOS KaK MHOrO-
3a[ja4HUKOB, 6onee KPUTUYHO OTHOCATCH K TakoMy dopmaty AeATeNnbHOCTH,
a MHOrosafayHble poauTENnN He CTPeMATCS pa3BMBaTh TaKylo akTUBHOCTb Y
CBOWX [OETeNn, YTO MOXET OObACHATLCH €€ BOCMPUATMEM Kak BbIHY>XAEHHOMN
M pecypcosatpartHon cTtpaTteruun. [1poTMBOpPEe4MBOCTb MNPEeAcTaBneHun o
MMS3 y B3pocnbIx CBMOETENBCTBYET 06 OTCYTCTBMM BblpaboOTaHHbIX cTparte-
A B3aMMOLENCTBMUSA C TakoW NPakTMKOM B ceMbe U Lukone. Beisogbl. MM3
MOXET paccMaTpmBaTbCs Kak MHCTPYMEHT ONTUMM3aUMN AEeTENIbHOCTU Tex-
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Media multitasking as a way of personal adaptation...
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2025. 30(2), 5-18.

HOJIOMMYECKN PaCLUMPEHHOW NINYHOCTU B YCNOBUAX HACBILLEHHOW CMELLaHHON
odpnaviH/oHnanH-peansHoCTU. [na apdeKTUBHOCTN 3TOr0 MHCTPYMEHTa He-
06xoauMBbl crieumansHble yeunusa no dopmvposanuio MM3. Hens6exHocTb
camocTosATeNnbHOro ocsoeHns MM3 nogpocTkamu 1 Ux Cy6beKTUBHasA BbICO-
Kas oLeHka ee ahPeKTUBHOCTM TPeBYIOT BHUMAHUA CO CTOPOHbI MHCTUTYTOB
coumanuaauum ans obecnedeHns MHCTpymeHTamm ynpasneHdns MM3 B apek-
BaTHOM chopmaTe 6e3 yLiepba Ana pa3sutusa geTen.

Kniodesble cnoBa: MegMaMHOro3afaiHocTb, yYUTens, poauTenu, npeacTas-

NIeHus, LJ,VICprBaH noscegHeBHOCTb

®duHaHcupoBaHue. ViccnenosaHne BbINOMHEHO NpU hUHAHCOBOW nopaepxke Poccuiickoro Hayu-
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Introduction

The modern world is characterized by
rapid digitalization across various spheres
of life and the growing significance of on-
line spaces in everyday activities, giving
rise to a new anthropological type — a
human augmented by digital devices,
various applications and programs, along
with their usage patterns — what scholars
term the “technologically extended self’
(Soldatova & Voiskounsky, 2021). The
concept of using cultural tools and merging
with them traces back to L.S. Vygotsky’s
works. Variants of externalist methodol-
ogy, which examines humans through the
lens of their external augmentations and
extensions, have been reflected in vari-
ous theoretical frameworks (Soldatova &
Voiskounsky, 2021). This highlights the
importance of understanding psycho-
logical processes within the context of our
rapidly changing world where digital tech-
nologies play a pivotal role.

Modern individuals who actively em-
ploy technologies to expand their capa-
bilities are mastering new activity formats
that may facilitate the development of
constructive adaptation strategies in digi-
tally saturated environments requiring si-
multaneous engagement in both physical
and virtual spaces.

One response to these new challeng-
es for technologically extended individu-
als has been the growing popularity of
multitasking — simultaneously combin-
ing or switching between multiple tasks
(Soldatova et al., 2020; Ophir, Nass, &
Wagner, 2009) — as a potential strategy
for success in contemporary conditions.
The ability to multitask is increasingly list-
ed as a job requirement across various
professions and is being recognized as
a crucial meta-competency (Varlamova
& Sudakov, 2021) that determines suc-
cess regardless of specialization and re-
quires cultivation within educational sys-
tems (Zeer et al., 2019). In the context
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of education digitalization, multitasking
has become not only a competency to be
developed in students but also a require-
ment for effective educators (Petrash &
Sidorova, 2021).

However, the scientific community
remains divided regarding the benefits
or harms of multitasking and its specific
form — media multitasking (MMT) — for
child and adolescent development, as
well as its actual effectiveness (Solda-
tova et al., 2020; May & Elder, 2018;
Pop awska, Szumowska, & Kus, 2021).
Within  Russian pedagogical circles,
doubts have been raised about the value
of developing MMT skills in both students
and teachers amid education digitaliza-
tion (Polikarpova, 2020; Sidorova, 2021).
The contradictory discourse surround-
ing MMT in modern educational envi-
ronments raises questions about how
significant adults involved in child and
adolescent socialization perceive this
phenomenon. The attitudes toward MMT
conveyed by adults may either promote
or restrict this practice among younger
generations.

The aim of our study is to examine
how parents and teachers with varying
levels of digital competence and user
activity perceive media multitasking and
its effectiveness among school students.
As shown in other research, digital com-
petence can be viewed as a criterion for
successful management of technologi-
cal augmentations by extended selves,
while user activity serves as a quantita-
tive indicator of engagement with these
augmentations (Soldatova, Chigarkova,
& llyukhina, 2024).

The study tests the following hypoth-
eses:
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1. Teachers and parents generally
hold more positive attitudes toward MMT
and its effectiveness in daily life com-
pared to educational settings.

2. Higher levels of digital competence
and user activity among parents and
teachers correlate with more positive
evaluations of MMT in daily life and its
perceived importance for future success.

3. Parents and teachers who rate
their own MMT abilities highly will dem-
onstrate more favorable attitudes toward
its use in daily life and will be more in-
clined to develop this ability in children.

Materials and Methods

In accordance with the research objec-
tives and hypotheses, a diverse method-
ological toolkit was employed. To assess
attitudes toward MMT in general, teach-
ers and parents were asked to select no
more than two response options out of
six, such as: “A unique ability available to
few” or “An obstacle to serious matters.”
Three responses corresponded to posi-
tive attitudes, three to negative attitudes
(see Fig. 1). Comparative analysis exam-
ined two groups based on predominantly
selected responses — a group with posi-
tive attitudes toward MMT and a group
with negative attitudes toward MMT.

To evaluate perceptions of MMT ef-
fectiveness in the educational process,
teachers and parents selected no more
than three responses out of eight, for
example: “Substantially decreases in all
cases” or “Mostly remains unchanged
because students always try to do mul-
tiple things simultaneously, and it's not
related to educational digitalization” (all
response options — see Fig. 2). For com-
paring opinions of parents and teachers,
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they were divided into four groups: posi-
tive assessment of effectiveness (im-
proves), neutral (effectiveness remains
unchanged), negative (decreases), and
contradictory (equal number of respons-
es about decreasing and increasing ef-
fectiveness).

To assess perceptions of the impor-
tance and demand for MMT skills for
future success, respondents were asked
to choose one of six response options:
“Yes, it will be one of the key skills,”
“Yes, but far from the most important,”
“Yes, in some professions,” “No, one can
easily do without it,” “No, multitasking
is only needed when people fail to plan
their time properly,” or “No, because the
world will quickly realize that doing mul-
tiple things simultaneously leads to poor
performance in all tasks.” When com-
paring groups, the first three responses
were classified as positive assessments
of MMT importance, while the last three
were considered negative.

Teachers and parents were asked to
rate their own MMT on a 5-point scale
(from 1 — “rather single-tasking” to 5 —
“rather multitasking”) and their desire
to enhance this ability (from 1 — “don’t
want to change anything” to 5 — “want to
become much more multitasking”). Par-
ents were also asked to evaluate their
children using these same parameters.

Digital competence level was as-
sessed using the “Digital Competence
Index (Soldatova, Rasskazova, 2018).
User activity assessment included ques-
tions about time spent online on week-
days and weekends, with 12 response
options ranging from “little or almost
none,” “about half an hour” to “about
12 hours or more” in 1-hour increments.

The study sample consisted of 283
respondents: 131 teachers (46,3%) and
152 parents (53,7%), of whom 87,3%
were female. 226 participants (79,9%)
were from Moscow and the Moscow
region, while 57 (20,1%) came from
other regions. The average age was 41,8
(SD = 8,7) years. The average teaching
experience among educators was 19,6
(SD = 10,6) years.

Data collection took place from au-
tumn 2020 to winter 2021. Statistical
analysis was performed using IBM SPSS
Statistics v. 23.0. The analysis employed
Pearson’s y? test, Kruskal-Wallis test,
ANOVA, and Spearman’s rank corre-
lation test. When no differences were
found between teacher and parent
groups, analysis was conducted on the
entire sample. The database is available
in the repository (Soldatova, Chigarkova,
Koshevaya, 2024).

Results

The statistical analysis yielded data
showing the distribution of parents’ and
teachers’ assessments regarding their
own media multitasking (MMT), chil-
dren’s MMT, attitudes toward MMT, and
its perceived effectiveness for children
in the learning process. The analysis
also revealed differences in these as-
sessments among parents and teachers
with varying levels of user activity, digital
competence, and perceptions of their
own MMT. Let us examine these findings
in detail.

Perceptions of Personal

and Children’s MMT

More than half of teachers and par-
ents (58%) rated themselves as multi-
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taskers (4-5 points on the assessment
scale), 29,7% reported incorporating
some elements of MMT in their activities
(3 points), while only 12,4% considered
themselves predominantly single-task-
ing (1-2 points). Nearly half of parents
(46,7%) viewed their child as primarily
single-tasking, with only one in five par-
ents (22,4%) perceiving their child as a
multitasker. Two-thirds of respondents
(69,3%) expressed a desire to enhance
their MMT capability (scores 3-5 on the
assessment scale), and a majority of par-
ents (77,6%) wished the same for their
children.

Attitudes Toward MMT

Parents and teachers demonstrated
consensus in their positive attitudes to-
ward MMT. Approximately half of respon-
dents believed MMT to be either: (1) a
necessary skill that modern individuals
should cultivate, or (2) a valuable ability

useful in specific situations (Fig. 1). One-
fifth of parents and teachers considered
it a unique capability possessed by few.
Among negative assessments, the most
prevalent view characterized MMT as an
impediment to serious work, held by one
in five teachers and one in seven par-
ents. Perceptions of MMT as detrimental
to cognitive development or indicative of
poor discipline were uncommon. When
respondents were categorized into three
groups based on response patterns,
78,8% exhibited positive attitudes toward
MMT, 12,4% held negative views, and
8,6% expressed ambivalent opinions (se-
lecting both positive and negative items).

Attitudes toward the effectiveness

of children’s MMT in learning

The majority of parents and teach-
ers believe that learning effectiveness
tends to decrease in MMT mode, most
often because the other activity is un-

0
Interference with serious business '13,2%109’1 %o

A disorder associated with hyperactivity or l

cognitive problems

indiscipline

There is no such thing as multitasking — it's just uﬁ%

3,8%
4,6%

7,2%

0,
A good ability, useful in certain situations mj?”“A)
o
A unique ability available to a few - 22 11 ”fo//;’
An essential skill that needs to be trained and 54,2%
developed in the modern man 55,3%

m Teachers ™ Parents

Fig. 1. Comparison of parents’ and teachers’ assessments of attitudes towards MMT in everyday life, %
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related to studies or due to children’s
inability to keep multiple tasks in mind
simultaneously (Fig. 2). Differences be-
tween parents’ and teachers’ opinions
were analyzed by dividing them into four
groups according to multiple response
options: positive assessment of effec-
tiveness (improves), neutral (effective-
ness remains unchanged), negative
(decreases), and contradictory (equal
number of responses about decreas-
ing and increasing effectiveness). The
results showed that 10.2% of teach-
ers and 12.5% of parents believe that
a child’s effectiveness improves when
using MMT mode in learning; 85% of
teachers and 74,3% of parents believe it
decreases; 3,1% of teachers and 11.8%
of parents believe the child’s effective-
ness remains unchanged; 1,6% of
teachers and 1,3% of parents have con-
tradictory opinions (x2 = 7,971, df = 3;

Significantly higher in all cases

Increases more often because this way students develop the
ability to do several things at the same time, and this is m

important today

Increases more often because they are able to solve learning

tasks faster

p = 0,047). Parents are slightly more
optimistic in their assessment of MMT,
believing it does not affect effectiveness
in the learning process, while teachers
more often think that MMT interferes
with it (Fig. 2).

Thus, most educators and parents
demonstrate a positive attitude toward
MMT in daily life while maintaining a neg-
ative assessment of its effectiveness for
school students in the learning process,
which confirms the first hypothesis.

Digital Competence and Attitudes

Toward MMT

A one-way ANOVA revealed mar-
ginally significant differences in digital
competence (DC) levels depending on
attitudes toward MMT (F = 2,721, df = 1,
p = 0,069). Respondents with more fa-
vorable attitudes toward MMT demon-
strated higher DC levels.

0,7%
3,1%

9,2%
1%

6,6%
6,9%

Does not change more often because children are always trying . 11.2%
) >

to do several things at the same time and it is not about

digitalisation of learning

2%

More often does not change, because in digitalisation a lot of 14.5%
things are new to the students, and whether they are easy or ' 70
difficult to get used to does not depend on the number of tasks 7,6%

Decreases more often because, as a rule, the second case is not 40.8%
52,7%

related to the learning process

tasks in their head at the same time

46,1%

More often reduces because they usually cannot keep several _
45,8%
Significantly reduces in all cases m%’z 8.2%

m Parents ™ Teachers

Fig. 2. Comparison of parents’ and teachers’ assessments of attitudes towards children’s effectiveness
when working in media multitasking in the learning process, %
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The sample was divided into three
groups based on DC levels (maximum
score = 100 points): one-fifth (21.6%)
showed low DC (20,9+5,86); two-thirds
(64%) demonstrated moderate DC (46,7,
SD = 9,27); one-seventh (14,5%) exhib-
ited high DC (67,62, SD = 6,59). Margin-
ally significant differences emerged be-
tween DC groups in self-assessed MMT
(F = 2,956, df = 2, p = 0,054). Post hoc
Scheffé tests indicated that high-DC re-
spondents rated their MMT higher than
low-DC respondents (p < 0.09).

Significant between-group differenc-
es were found in desire to enhance MMT
skills (F = 5,675, df = 2, p = 0,004). Post
hoc Scheffé tests revealed that high-DC
respondents expressed stronger desire
to improve MMT abilities than both low-
DC (p < 0,01) and moderate-DC (p =
0,01) groups.

Respondents who believed MMT
skills should be developed had higher
DC indices, while those opposing skill de-
velopment showed lower DC (F = 8,504,
df =1, p = 0,04).

User Activity and Attitudes

Toward MMT

To compare MMT attitudes among
adults with different user activity (UA)
levels, four groups were established
based on weekday and weekend internet
usage time (Table).

Pearson’s chi-square analysis re-
vealed no significant differences in atti-
tudes toward MMT among teachers based
on their UA levels. However, significant
differences in MMT attitudes were found
among parents depending on UA levels
(x*=18,116, df =5, p < 0,05). Parents with
high UA demonstrated the most positive
attitudes toward MMT, while those with
low UA showed the least favorable views.

The Kruskal-Wallis test identified sig-
nificant differences between UA groups
in self-assessed MMT based on weekend
usage (y*> = 10,936, df = 3, p = 0,012).
Higher UA levels among both teachers
and parents correlated with higher self-
ratings of MMT capability.

Significant differences in perceived
importance of MMT for future success

Table

Teacher and parent user activity groups on weekdays and weekends

User activity
2
T - - z .
() (7] -
[+ £ = = O ® m
Days Groups s < 53 £ 3 s s
o T < 2 o c oo
-l ] O o I~ 8 s £
o =4 b T E®
3 N S Q_
>
T
Weekdays Teachers 4,6% 7,6% 24,4% 63,4%
Parents 19,1% 19,1% 37,5% 24,3%
Weekends Teachers 15,3% 18,3% 35,9% 30,5%
Parents 40,8% 22,4% 28,9% 7,9%
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were found among weekday UA groups
(Kruskal-Wallis > = 13,687, df = 6,
p = 0,033). Respondents with moderate
(94,9%), high (87,6%), and hypercon-
nected (80,8%) UA considered MMT skill
development most important, while those
with low UA (68,6%) valued it least.

These findings regarding MMT atti-
tudes and their perceived importance for
future success among respondents with
varying UA and DC levels confirm the
second hypothesis.

Assessment of subjective MMT

and related attitudes

Parents and teachers who rated
themselves as more multitask-oriented
showed more negative attitudes toward
MMT (r = -0,238, p < 0,001). Parents
with higher self-ratings of MMT desired
to enhance this ability in their children
(r = 0,363, p < 0,01). Thus, the third
hypothesis was partially confirmed:
while parents and teachers with high
self-assessed MMT were more nega-
tive about its everyday use, parents who
considered themselves more multitask-
capable wanted to develop this skill in
their children.

Results discussion

The findings reveal several key char-
acteristics in the “average” profile of
parents and educators as active online
users with moderate digital competence
who frequently engage in multitasking to
varying degrees. Overall, both parents
and teachers tend to view MMT (media
multitasking) positively — as either a
necessary skill for modern life, a use-
ful ability under certain conditions, or a
unique talent possessed by few. While

most parents express a desire to de-
velop this ability in themselves, an even
greater proportion wish to enhance it
in their children. Interestingly, although
many parents consider themselves me-
dia multitaskers, only one in five per-
ceives this capability in their children.
This contrasts with research show-
ing high prevalence of MMT among
children and adolescents, particularly
when using digital technologies (Solda-
tova et al., 2020; Soldatova et al., 2022;
Baumgartner et al., 2017; Ettinger & Co-
hen, 2020).

While adults generally evaluate MMT
positively when considered abstractly,
most parents and teachers agree that
MMT tends to reduce student effective-
ness in educational contexts. This aligns
with findings from MMT research in edu-
cation (Zhou & Deng, 2022) and con-
firms our first hypothesis, while simul-
taneously highlighting the contradictory
perceptions of MMT. On one hand, MMT
is seen as a clear advantage for suc-
cess in our complex, nonlinear world; on
the other, the school as a socialization
institution preparing students for profes-
sional life is viewed by key socialization
agents as having no place for develop-
ing this ability. Consequently, children
who frequently prefer task-switching or
parallel task execution — including dur-
ing learning activities (Soldatova et al.,
2020; 2022; Soldatova & Koshevaya,
2023) — receive limited conscious, in-
strumental support from adults in mas-
tering and appropriately applying this
approach.

Parents and teachers with greater
digital socialization success — those
spending more time online and dem-
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onstrating higher digital compe-
tence — hold more positive attitudes
toward MMT. Unlike their less digitally
engaged counterparts, they consider
MMT an important future advantage,
confirming our second hypothesis. This
suggests that adults with extensive vir-
tual environment experience and effec-
tive online navigation skills view MMT
as a valuable capability-enhancing
strategy, consistent with research on
technologically extended selves (Sol-
datova, Chigarkova, & llyukhina, 2024).
Notably, multitasking parents also want
to develop this ability in their children.
However, adults who subjectively
rate themselves as multitaskers show
greater skepticism about MMT in daily
life, partially refuting our third hypoth-
esis. This initially paradoxical result
becomes understandable when consid-
ering that adults, like children, typically
develop MMT strategies independently
while coping with increasing informa-
tion flows and new challenges, often
without formal training or adequate
consideration of their cognitive limits
(Kahneman, 1973). For them, MMT
may represent a demanding, resource-
intensive coping strategy rather than a
consciously developed skill.

Skepticism about MMT’s educational
effectiveness and the reservations of
self-identified multitaskers appear justi-
fied given the frequent unconscious en-
gagement in MMT — what researchers
often term “digital distraction” (Aagaard,
2019). Nevertheless, the growing preva-
lence of MMT among younger genera-
tions and employer demand for this skill
represent responses to digital world
challenges, including unprecedented
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information volume and velocity. As
an adaptation strategy for digitally ex-
tended individuals in our complex world,
MMT emerges as a sophisticated tool
requiring deliberate cultivation. Devel-
oping metacognitive abilities — those
governing understanding and conscious
management of one’s own cognitive
processes (Poptawska, Szumowska, &
Kus, 2021) — may represent the optimal
approach for mastering MMT as a task-
appropriate strategy aligned with cogni-
tive resources.

Conclusions

The findings of this study demon-
strate that teachers and parents gener-
ally perceive MMT as a positive phe-
nomenon important for effective func-
tioning in modern society. Successful
digital socialization manifested through
greater immersion in online spaces and
possession of knowledge, skills, and
responsibility for ensuring safe and ef-
fective online activities, correlates with
more pronounced positive attitudes to-
ward MMT among parents and teach-
ers. Presumably, adults who actively
engage with digital environments per-
sonally recognize the necessity of this
ability in the digital world through first-
hand experience. Reflection on this ex-
perience could serve as a foundation for
developing more targeted practices to
cultivate conscious MMT skills in young-
er generations — an area currently lack-
ing sufficient support.

At the same time, adults who fre-
quently engage in multitasking exhibit
more negative attitudes toward MMT,
likely due to its perceived labor-intensity
and the often obligatory nature of adopt-
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ing it as an efficiency strategy. Both par-
ents and teachers also reject the appli-
cability of MMT in educational settings.
This contradiction in adult perceptions
(“a crucial skill to develop, yet detrimen-
tal to learning”) highlights the absence
of established strategies for managing
MMT within families and schools. Given
that adolescents inevitably develop MMT
habits independently — often with high
subjective assessments of its effective-
ness — socialization institutions must
provide guidance to help them manage
MMT appropriately without compromis-
ing their development.

MMT emerges as an adaptation
strategy for digitally extended individu-
als navigating a dense sociotechno-
logical environment, and successful
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and expressive language (active vocabulary
and narrative production skills) in preschoolers
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Abstract

Context and relevance. The study of the impact of electronic devices, par-
ticularly screen time (ST), on children’s cognitive, emotional, and language
development has become increasingly relevant in recent years, especially
after the transition to fully or partially electronic forms of education. The influ-
ence of ST on language development is only beginning to be explored and
shows contradictory results. Objective. To identify the relationship between
a child’s ST and the characteristics of their language development. Hypoth-
esis. The negative impact of ST on language development would only be
observed when ST exceeds the duration recommended by the WHO. Meth-
ods and Materials. The study involved 652 preschoolers (M = 70,4 months,
SD = 4,53; 51% boys). Participants attended kindergartens in Moscow (74%),
Kazan (13.5%), and Sochi (12,5%). Children were asked to “play with words”
(i.e., complete a verbal and semantic fluency test) and then view a series of
pictures and tell a story based on them. Parents completed a questionnaire
indicating their child’s ST duration on weekdays and weekends. Results. It
was shown that ST duration is not significantly associated with the size of
children’s vocabulary but is associated with their ability to construct coherent
narratives. Conclusions. The negative impact of ST is indeed observed only
when it is excessive and, according to our study, affects more complex forms
of speech (narratives). In the future, we consider it necessary to determine
at what age these differences begin to manifest, as it can be assumed that
by 70 months, lexical and grammatical skills are generally formed, and the
negative impact primarily affects parameters that are actively developing at
this age, namely, the construction of coherent narratives, their coherence,

integrity, and structure.

Keywords: preschool age, language development, active vocabulary, coher-

ent speech, macro- and microstructure, screen time, gadgets
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CBfi3b 3KpaHHOro BpeMeHU AOLIKOJIbHUKOB
MX 3KCNpPecCUBHOM peymn (Ha maTepuasne akTUBHOIo
CJ/I0OBapHOro 3anaca v HaBbIKOB
cocCTaBJIeHUsl paccKa3a)

OwenkoBa' <, A.H. laTckas', H0.9. MakapeBckas?, A.A. TBappoBckas®

' depepanbHbIi Hay4YHbI LIEHTP MCUXOIOMMYECKUX U MEXANCUMNIIMHAPHBIX NCCeoBaHUN
(PreHy ®©HLL MMW), Mockea, Poccuiickaa ®epnepaums

2 CoumHCKuMI rocypapcTeeHHbI yHuBepeuteT (PIBEOY BO «CO4MHCKMI rocyAapCTBEHHbIN
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Pe3stome

KOHTEKCT M aKTyanbHOCTb. /3y4eHne BAVAHWA SNEKTPOHHbIX YCTPOWCTB,
rafkeToB, B Y4aCTHOCTW, MPOOOIMKUTENIbHOCTM 3KpaHHOro BpemeHu (OB)
pe6eHka Ha OCOBGEHHOCTU ero KOrHUTMBHOMO, SMOLMOHANIBHOrO U PeYeBoro
pasBUTUSA CTAHOBUTCA B MNocriefHne rofbl Bce 605iee akTyasibHbIM, 0COOEHHO
nocne nepexopa AeTel NOMHOCTbIO UM HaCTUYHO Ha 3NEKTPOHHbIE OpPMbI
06y4yeHuns. BnuaHne OB Ha peveBoe pasBuTVe TONbKO HAYMHAET N3y4aTbCs 1
nokasbiBaeT NpoTMBOpeUMBble pe3ynbTaThl. Lienb. BeisiBuTb B3avmocBasb OB
pebeHka 1 0COGEeHHOCTEN ero peyeBoro passutus. MTunoresa. HeratusHoe
BnvsHue OB Ha peyeBoe pa3sutve 6yOeT oTMedaTbC TONMbKO NpU Ype3mep-
HOM pnutensHocTu (6onee OB, pekomeHpgoBaHHoro BO3). MeToabl n mate-
puansbl. B uccnepgosanum npuHanu yqactme 652 gowkonsHuka (M = 70,4 me-
csaua, SD = 4,53; 51% ManbyvkoB). YHaCTHUKMU ABNANMCH BOCMUTAHHMKAMMN
JeTckux capgos ropoos Mocksbl (74%), KazaHu (13,5%) n Coun (12,5%). He-
TAM nNpegnaranoch «novrpaTtb B cfioBa» (TO eCTb NPONTU TECT Ha BepHanbHyto
N ceMaHTM4ecKyto 6ernocTtb), a 3aTeM NMocMOTPETb CEPUI0 KapTUHOK M pac-
cKasaTb UCTOPUIO MO 3TUM KapTuHKaM. Pogutenn aetev 3anofiHanm aHkeTy,
rAe ykasblBanu npoaormkunTensHocTb OB pebeHka B 6yOHN 1 BbIXOOHbIE OHW.
Pesynbratbl. Bbino nokasaHo, YTO ANMUTENBHOCTE OB 3Ha4MMO He cBfA3aHa
Cc 06bEeMOM CJfI0BapHOro 3anaca [eTen, OfHaKo CBA3aHa C HaBblkaMu Mo-
CTPOEHMs CBsA3HOM peyun. BeiBopgpbl. HeratneHoe BnvsHne 3B OencTBUTENBHO
NPOABAAETCA TONbKO NPWU YPE3MEPHON ANUTENBHOCTU U, CyAs MO HaLLeMy 1c-
CnefoBaHuio, Mpu oLEHKe 6onee CrnoXHbIX opM peyn (HappaTueoB). B panb-
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HeWLweM Mbl cHMTaeM HeobXxoOnMbIM Y3HaTb, C KakKoro so3pacTta Ha4uHarT
NPOABNIATLCA 3TU Pa3NnNYUA, NOCKOJIbKY MOXHO A0MNYCTUTb, YTO B 70 mecsiLeB
NIeKCUKO-rpamMmmMmaTndHeCkme HaBblKK YyXXe B LieJioM CCbOpMVIpOBaHbI N HeraTtme-
HOe B/IMsAHME OKa3blBaeTCsA npexXne Bcero Ha Te napameTpbl, KOTOpble 0CO-
6EHHO aKTUBHO pasBMBarOTCA B 3TOM BO3pacTe, a MUMEHHO — Ha NOCTpOoeHune
CBA3HOIo pacckasa, Ha ero CBA3HOCTb, LieJIbHOCTb U1 CTPYKTYPUPOBAHHOCTb.

KnioueBble croBa: [OLWKOSbHBIA BO3PACT, peveBOe PasBuTMe, aKTUBHbIN
CrOBapHbI 3anac, CBA3Hast pedb, Makpo- U MUKPOCTPYKTYpa, 3KpaHHOe Bpe-
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[ononHuTtenbHble AaHHble. Habopbl faHHbIX, COOPaHHbIX B pamKax rocyfapCTBEHHOro 3afaHus
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petcTtea u umdposor coumanusauumn GHL NMMIA.
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(2025). CBsI3b 9KPAHHOrO BPEMEHM OOLLKONBHMKOB M UX SKCMPECCUMBHOW peyn (Ha maTepuane ak-
TMBHOrO CIOBapHOro 3arnaca v HaBblKOB COCTaBNeHUs pacckasa). [lcuxonornyeckas Hayka v 06-
pasoBaHue, 30(2), 19-31. https://doi.org/10.17759/pse.2025300202

Introduction

The study of language development has
a long history; however, modern technolo-
gies have introduced new research trends
and challenges. One of the increasingly
relevant issues is the impact of children’s
screen time (ST) on their language and
speech development (Bukhalenkova et al.,
2021; Zinchenko, 2022; Duch et al., 2013;
Karani, Sher, Mophosho, 2022). Currently,
there is a lack of data on this issue in the
context of the Russian language, despite
its growing significance. Addressing this
challenge requires the development of new
psychological approaches and methods to
mitigate the negative effects of digital tech-
nologies on both oral and written speech,
particularly in older preschool and early
school-age children (Kortava, 2024).

The main stages of language develop-
ment in children under five years old have
been extensively studied, including in the
Russian language (Veraksa et al., 2024).
However, the 5-7 age range in typically
developing children remains insufficiently
explored, particularly concerning the for-
mation of discourse and narratives and the
influence of ST on its development.

In recent years, particularly due to the
COVID-19 pandemic, the issue of ST’s im-
pact on child development has gained even
more prominence (Gomes, Souza, 2023;
Zinchenko, 2022; Qi, Yan, Yin, 2023).
Screen time is generally defined as the du-
ration a child spends using digital devices,
such as smartphones, televisions, comput-
ers, and tablets (Ponti et al., 2017).

The Impact of Screen Time (ST) on

Children’s Cognitive Development

The study of screen time (ST) and its
effects on child development has been
gaining increasing attention in recent years
(Veraksa et al., 2024). Researchers are not
only accumulating data but also conducting
reviews and meta-analyses to account for
various variables and determine the extent
to which ST has a definitive impact on child
development.

It is important to note that many stud-
ies focus specifically on excessive ST. Ex-
cessive ST is generally defined as screen
exposure exceeding two hours per day
(Whiting et al., 2021). Research has iden-
tified negative effects of prolonged ST on
children’s physical and mental health, as
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well as their emotional development (Kur-
gansky et al., 2023; Kerai et al., 2022).
Specifically, excessive ST has been linked
to behavioral and cognitive problems
(McArthur, Tough, Madigan, 2022), obe-
sity, anxiety, sleep disturbances (Muppalla,
Vuppalapati, Reddy Pulliahgaru, 2023),
memory impairments, learning difficulties,
and even neurodegeneration (Neophytou,
Manwell, Eikelboom, 2021).

However, a considerable number of
publications report no negative impact of
ST on various psychological phenomena in
children. For instance, a study by Bukha-
lenkova and Almazova (2023) found no
correlation between ST duration and differ-
ent aspects of children’s imagination. It is
worth noting that in this study, prolonged
ST was defined as more than 80 minutes
per day—less than 1.5 hours—which, as
previously discussed, does not qualify as
excessive ST in most countries.

It is suggested that the varying data on
the effects of screen time (ST) on children’s
psychological development may be linked
to differences in the types of digital games
children engage with (Plotnikova, Bukhalen-
kova, Chichinina, 2023) and the distinction
between active and passive ST (Sweetser
et al.,, 2012). Passive ST refers to screen
exposure in which the child does not interact
with the digital device, such as watching vid-
eos, whereas active ST involves interaction,
including playing games and using educa-
tional programs (Sweetser et al., 2012).

Studies indicate that a predominance
of passive ST negatively affects children’s
cognitive and social skills development (Hu
et al., 2020). In contrast, no such associa-
tion has been found with active ST (Hu et
al., 2020), even when it exceeds pediatric
recommendations. Moreover, the negative
effects of ST can be mitigated by sufficient
outdoor time, with a favorable screen time-
to-green time ratio (Oswald et al., 2020).

A recent review (Panjeti-Madan, Ranga-
nathan, 2023) concluded that ST may have
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adverse effects on motor development,
physical activity, sleep, nutrition, socio-emo-
tional skills, and self-regulation. However,
based on their analysis, the authors suggest
that acceptable ST limits should be as fol-
lows: no screen exposure for children under
two years, less than 60 minutes per day for
children aged 3-5 years, and 60 minutes
per day for those aged 6-8 years.

Similar recommendations exist in various
countries. For preschoolers, the WHO Guide-
lines on Physical Activity, Sedentary Behav-
ior, and Sleep for Children under 5 Years of
Age (2019) advise limiting ST to 60 minutes
per day for children aged two and older. In
the Russian Federation, the Methodological
Recommendations on Daily Screen Time
Duration for Children (MR 2.4.0330-23)
were developed by Rospotrebnadzor and
approved by the Chief State Sanitary Doctor
of the Russian Federation, A.Yu. Popova, on
August 29, 2023, for school-age children. Ac-
cording to these guidelines, daily ST should
not exceed two hours for children from early
school age onward.

The Relationship between Screen
Time Duration and Children’s
Language Development

The study of the relationship between
screen time (ST) and language develop-
ment has been widely explored. A relatively
recent meta-analysis (Madigan et al., 2020)
identified 26,751 studies on this topic from
1960 to 2019 during the selection phase
alone. It is important to note that most of
these studies focus on language devel-
opment in children under 36 months. Ad-
ditionally, many studies assess language
development solely based on passive vo-
cabulary size.

For example, the study that found a neg-
ative effect of ST on language development
(Beatty, Egan, 2018) reported that prolonged
ST negatively impacts the vocabulary size
of 5-year-old children. A longitudinal cross-
sectional study of Latin American children
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(Duch et al., 2013) also indicated that ST
has adverse effects on both communicative
and linguistic skills. However, in this study,
the average ST for 2-year-old children was
2 hours per day, and the negative effect was
observed in those who spent more than 2
hours per day watching television.

Some review papers (e.g., Watt, 2010)
suggest a positive impact of digital devices
on language development, particularly in in-
creasing vocabulary size and promoting liter-
acy. However, it is essential to note that these
studies focus not on ST duration but rather on
the mere fact of gadget use by children.

Another research direction in studying
the effects of screen time (ST) on chil-
dren’s language development is consider-
ing additional family and social factors. A
longitudinal study (Blankson et al., 2015)
demonstrated that ST duration at ages
3—4 negatively affects vocabulary and self-
regulation skills at age 5. However, this
negative impact was mitigated when par-
ents engaged actively with their children,
providing support in language acquisition
and self-regulation

Recent analytical reviews (Bhutani et
al., 2023; Karani, Sher, & Mophosho, 2022)
suggest that ST can have positive, negative,
or neutral effects, depending on three key
factors: 1) ST duration; 2) content type (edu-
cational vs. passive consumption); 3) paren-
tal involvement during screen interaction.

Our analysis of existing literature,
including meta-analyses and critical re-
views, indicates that excessive ST (over
2,5 hours/day) negatively affects language
development—particularly in children un-
der 4-5 years old engaged in passive ST
(e.g., watching videos without interaction).
However, results are less conclusive under
other conditions.

Research Objectives and Hypothesis
The goal of our study was to investigate
the relationship between children’s ST and
their language development. The research

question was formulated as follows: How
does ST duration on weekdays and week-
ends correlate with the development of chil-
dren’s narrative skills and the size of their
active vocabulary?

In our empirical study, we tested the
hypothesis that a negative effect of ST on
language development would only be ob-
served when ST exceeds the WHO-recom-
mended limits.

Materials and methods

To verify the formulated hypothesis, we
conducted a comprehensive assessment of
children’s language development levels. Lan-
guage skills assessment included diagnostics
of active vocabulary and narrative skills.

Active vocabulary assessment

was performed using:

Verbal fluency test — children were
asked to name as many different words
as possible within one minute; Semantic
fluency test — children named as many
different actions as possible in one minute
(Methods of Neuropsychological Examina-
tion..., 2016). Responses were evaluated
based on productivity metrics.

Narrative skills assessment employed
the “Storytelling based on a Series of pic-
tures” method (Methods of Neuropsycho-
logical Examination..., 2016), using the
“Nest” sequence from the Multilingual As-
sessment Instrument for Narratives (MAIN)
(Gagarina et al., 2019).

Two experts evaluated the children’s
narratives based on two scales:

1) Macrostructure (10 points total) —
assessed for semantic completeness, ad-
equacy, coherence, and adherence to the
narrative structure (goal — attempt — out-
come). Scores ranged from 1 (no coherent
story) to 10 (a complete, well-structured
narrative with an introduction, all episodes,
and a conclusion).

2) Microstructure (10 points total) — as-
sessed for lexical (accurate word choice)
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and grammatical (correct use of grammar,
syntax, and agreement) accuracy (Osh-
chepkova, Shatskaya, 2023).

Screen Time Measurement

ST duration was assessed via a parent
questionnaire. Parents provided informa-
tion on:

— ST duration on weekdays and week-
ends,

— Child’s age and gender, and

— City of residence, which was encod-
ed in the study.

The study involved 870 preschoolers
(Mean age = 70.4 months, SD = 4,53;
51% boys) and their parents from: Moscow
(74%), Kazan (13,5%), Sochi (12,5%)

All assessments were conducted in-
dividually in quiet kindergarten rooms
during morning hours to ensure optimal
testing conditions. This methodological
approach allowed for standardized evalu-
ation while accounting for individual dif-
ferences in children’s language develop-
ment patterns.

Results

Children’s Screen Time Data.

Preliminary Data Analysis

In the initial stage of data analysis, we
calculated descriptive statistics for the key
study variables. The Shapiro-Wilk test in-

dicated that the data distribution was not
normal. However, given that the total sam-
ple included over 650 children, we supple-
mented this analysis with the Skewness
criterion, which also revealed a significant
deviation from normality. As a result, we
used non-parametric methods for further
analysis of ST differences.

First, we examined the duration of ST
on weekdays and weekends (Table 1). The
analysis revealed that:

— Mean daily ST on weekends
(M = 49,6 minutes; SD = 58,7) was almost
twice as high as

— Mean daily ST on weekdays
(M = 25,6 minutes; SD = 36,8).

A Wilcoxon signed-rank test confirmed
that these differences were statistically sig-
nificant (W = 1731; p < 0,001), with a bi-
serial rank correlation coefficient of 0,946,
indicating a strong effect size.

Additionally, Table 1 presents frequency
distribution data, and we conducted a per-
centile-based classification of the sample.
This allowed us to divide the children into
groups based on ST duration, which facili-
tated further analysis.

Since the Shapiro-Wilk test (p < 0,001)
and Skewness values (2,0 and 1,89) indi-
cated a non-normal frequency distribution,
we employed non-parametric statistical
methods for further analysis.

Table 1
Descriptive statistics of screen time (ST), normality test,
percentile groups (N = 652)
ST (weekdays) ST (weekends)
M (SD) 25,6 (36,8) 49,6 (58,7)
Min 0 0
Max 240 360
Skewness criteria 2.20 1.89
Shapiro-Wilk criteria W (p) 0,711 (<0,001) 0,784 (<0,001)
25% 0.00 0.00
50% 10,0 30,0
75% 30,0 60,0
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Using percentile-based classification,
we divided children into four groups based
on their screen time (ST) duration:

— Weekdays: 1) no screen time (as re-
ported by parents); 2) 10 minutes or less;
3) 11 to 30 minutes; 4) more than 30 min-
utes

— Weekends: 1) no screen time;
2) 30 minutes or less; 3) 31 to 60 minutes;
4) more than 60 minutes

A Kruskal-Wallis test comparing ST
across different regions showed that week-
day ST was significantly lower in Moscow
than in Kazan (W = 3,49, p = 0,036) and
Sochi (W = 4,06, p = 0,011). However,
there were no significant differences be-
tween Kazan and Sochi. Weekend ST did
not differ significantly across regions.

Additionally, gender differences in ST
were analyzed. Results showed that boys
spent significantly more time using gadgets
than girls, both on weekdays (W = -3,02;
p = 0,033) and weekends (W = -3,55;
p =0,012).

The Relationship Between Screen
Time (ST) and Language Skills
Inter-Rater Reliability. Expert evalua-
tions of narrative macrostructure (coher-
ence, completeness) and microstructure
(lexical-grammatical accuracy) showed
high consistency (Spearman’s r = 0,61,
p <,001), ensuring measurement validity.
ST Duration and Language Develop-
ment. We compared the four ST exposure
groups (see previous classification) across

the parameters: verbal fluency, semantic
fluency, narrative macrostructure, narrative
microstructure (Table 2). The Kruskal-Wal-
lis statistics showed significant differences
between groups with different ST in week-
days only for narrative skills (macro— and
microstructural aspects).

The results of the statistical analysis
show the relationship between the duration
of screen time (ST) in children and their
language development.

Additional comparison of region groups
with Kruskal-Wallis criteria showed no
significant difference except for verbal
fluency (Moscow children outperformed
Sochi (W = -3,40, p = 0,043)) and lexical-
grammatical skills (Moscow children out-
performed Kazan (W = -6.92, p < 0,001)).

Supplementary pairwise comparisons
using the Dwass-Steel-Critchlow-Fligner
(DSCF) test revealed significant differ-
ences in narrative macrostructure between:

e Group 1 and Group 4 (W = -5,302,
p = 0,001) (i.e., children with no weekday
device use versus those using devices for
more than 30 minutes)

e Group 3 and Group 4 (W = —4,403,
p = 0,010) (i.e., children using devices for
less than 30 minutes versus more than 30
minutes on weekdays)

For narrative microstructure, sig-
nificant differences were found only be-
tween Group 1 and Group 4 (W = —4,298,
p =0,013).

No significant differences in any pa-
rameter (verbal and semantic fluency, nar-

Table 2

Differences in language skills between children groups with different ST
in weekdays (Kruskal-Wallis)

Xz df p g

Verbal fluency 3,819 3 0,282 0,006
Semantic fluency 0,179 3 0,981 0,000
Narrative macrostructure 15,716 3 0,001 0,025
Narrative microstructure 9,606 3 0,022 0,015
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rative macro-/microstructure) were found
between Weekend ST groups.

Discussion

The results of the statistical analysis
show the relationship between the duration
of screen time (ST) in children and their
language development.

The non-normal distribution of the
data can be explained by the fact that
most parents restrict the use of gadgets
for preschool-aged children, particularly
during weekdays, with three-quarters of
children spending less than half an hour
on gadgets during these days. However,
in cases where children are not limited
in screen time, they can spend up to
4 hours on weekdays and up to 6 hours
on weekends.

Descriptive statistics reveal differ-
ences in gadget use across Moscow, Ka-
zan, and Sochi. A trend can be observed,
where the size of the city is inversely re-
lated to screen time duration. At the same
time, no significant differences were found
for screen time during weekends. This
aligns with a study by Nigg et al. (2022),
which showed that in recent years, the fre-
quency of gadget use has significantly in-
creased among children and adolescents
in rural areas. However, in some studies
(e.g., Dollman et al., 2012), longer screen
times were noted among adolescents in
large cities. In this case, the study refers
specifically to adolescents aged 9-16,
who choose the duration of their screen
time themselves. We hypothesize that this
is because the larger the city, the more
opportunities children have for extracur-
ricular activities and leisure during the
weekdays, which consequently reduces
their screen time. On weekends, howev-
er, parents are more lenient about gadget
use, leading to a significant increase in
screen time across all regions. This result
is consistent with other studies, such as
(Sigmundova and Sigmund, 2021), which
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found that screen time increases signifi-
cantly on weekends, not only for children
but also for their parents.

Regarding differences in language de-
velopment indicators across regions, we
found that only lexical-grammatical accuracy
significantly differed in Kazan. We attribute
this to Kazan being a bilingual region, where
bilingual children, as shown in several stud-
ies, may lag behind their monolingual peers
in terms of lexical and grammatical accuracy
(e.g., Boese et al., 2023; Kovyazina et al.,
2021; Nicoladis & Genesse, 1997).

The gender differences observed in
screen time usage also align with find-
ings from other studies. For instance, a
large-scale international project examin-
ing physical activity and screen time in
over 150,000 children across 25 countries
found that the percentage of boys spend-
ing more than 3 hours per day on gadgets
was significantly higher than that of girls
(Whiting et al., 2021). However, it is im-
portant to note that some studies, such as
one on Australian children aged 3-5 years
(Downing, Hinkley, Salmon, 2017), did not
find gender differences in screen time. In
our view, the data on gender differences
in screen time requires further verification
using other methods of data collection, not
only parental surveys.

As for the interaction between screen
time and children’s language develop-
ment, our findings indicate that significant
differences are found only at the level of
narratives. The vocabulary of children
with different screen time usage did not
differ. As discussed earlier, the relation-
ship between language development and
screen time varies across studies. The
lack of significant correlation between
weekend screen time and language de-
velopment in our study can mainly be
explained by the fact that screen time is
not a constant interaction with the device
but rather is limited to one or two days a
week.



Ouwenkoea E.C., LLlatckasa A.H.,
Makapesckas 10.3., Teapposckas A.A. (2025)
Mcuxonornyeckas Hayka v obpasosaHve,
2025. 30(2), 19-31.

Oshchepkova E.S., Shatskaya A.N.,
Makarevskaya Yu.E., Tvardovskaya A.A. (2025)
Psychological Science and Education,

2025. 30(2), 19-31.

However, when considering weekdays,
no differences in vocabulary were ob-
served, likely because the average screen
time does not exceed the WHO’s recom-
mended limit of 2 hours per day. Therefore,
no drastic reduction in vocabulary was
observed. On the other hand, macrostuc-
ture of the narrative is the parameter that
develops most actively in older preschool
children (Kartushina et al., 2022), making
it more susceptible to the effects of exces-
sive screen time.

It is also important to note the varia-
tion in all language parameters in Group 2.
These are children whose parents reported
that the child uses a gadget on weekdays,
but for less than 10 minutes. It is likely that
this reflects a socially desirable response,
rather than objective data. Moreover, as
studies have shown (Fotekova, 2003), chil-
dren often use various strategies to bypass
parental restrictions on screen time.

It should be noted that this study only
addresses the correlation between param-
eters, not a causal relationship. A common
predictor for both the uneven development
of macrostructure in narratives and the
duration of screen time could be, for ex-
ample, the family’s socio-economic status,
the number of siblings, family interaction
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Learning motivation of older adolescents
in different educational environments
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" Moscow State University of Psychology and Education, Moscow, Russian Federation
< maria.nikitskaya @ gmail.com

Abstract

Context and relevance. Learning motivation is the most important component
of educational activity. The specification of educational motivation in different ed-
ucational environments representing the modern context of secondary education
in Russia should be based both on understanding of the processes of student’s
personal development and on the knowledge of the specifics of each educational
environment. Objective. To analyze the specifics of educational motivation in the
context of the personal development of older adolescents studying in three differ-
ent educational environments (grades 10—11 of a regular secondary school and
two colleges with different levels of entrance tests and academic performance
requirements for applicants). Hypothesis. There are significant differences in
the nature of students’ learning motivation in three different educational environ-
ments, in the place of this motivation in the general structure of the motivation-
need sphere of their personality and in a number of other personal character-
istics of these adolescents. Methods and materials. The study involved 342
16,18-year-old adolescents studying in three different educational environments.
The following research methods were used: the Method of Motivational Induc-
tion (MMI) by J. Nuttin, “Academic Motivation Scale for Schoolchildren” (AMS-S)
created by T.O. Gordeeva et al., the questionnaire “Achievement Goal Question-
naire” (AGQ) — the Russian version of the questionnaire by E. Elliott et al. (M.G.
Nikitskaya, I.L. Uglanova), “Satisfaction with Life Scale” (SWLS) by E. Diener
adapted by E.N. Osin and D.A. Leontiev. Results. Statistically significant differ-
ences were revealed between the groups of adolescents studying in three edu-
cational environments in terms of the content of learning motivation and learning
achievement goals, in the place of learning motivation in motivation-need sphere
of adolescents, as well as in the relation of learning motivation to life satisfaction.
Conclusions. The results may be used to improve the quality of education and
upbringing of adolescents in schools and colleges of Russia with different contin-
gent of students and various professional training programs.

Keywords: educational environments, older adolescents, learning motivation,
personality development, life satisfaction
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Yye6Hasi MOTMBaLMS CTapLUMX NOAPOCTKOB
B pa3HbiX 06pa3oBaTesnbHbIX cpefax

M.I". Hukutckasa' <, H.H. Tonctbix'

' MOCKOBCKWIA rOCYy[apCTBEHHbIN NMCUXONIOro-Nefarormyeckmini yHUBepPCUTET,
Mockea, Poccuiickas degepaumsa

P4 maria.nikitskaya @ gmail.com

Pesome

KOHTEKCT 1 aKkTyanbHOCTb. Y4e6Has MOTMBALIMA SBISIETCA BaXKHEWLLEN COCTaB-
nsoLLen y4ebHon aesTensHoCTU. KoHKpeTuaaums cneumndmkmn y4e6Hom MoTmea-
LMK B pasHbIx obpasoBaTesibHbIX cpefax, NPeacTaBnsoLmMX COBPEMEHHbI KOH-
TEKCT cpefHero obpasosaHnsa B Poccum, [OmMKHA ONMpaTbes Kak Ha MoHMMaHne
0COBEHHOCTEN Pa3BUTUA NMHYHOCTH 0BYHaKOLLIErocs, Tak 1 Ha 3HaHWe creumndunkm
obpaszoBarenbHoln cpefbl. Llenb. BbisButh cneunduky y4ebHon moTvBaumm B
KOHTEKCTE JIM4HOCTHOIO Pa3BUTKS CTapLLMX MOAPOCTKOB, OOYHAOLLMXCH B TPEX
pasHbix obpasoBaTenbHbix cpegax (10-11 knaccbl 06blMHONM 06LLe0bpa3oBa-
TENbHOW LLIKOSbI U fiBa PA3NUYaALOLLMXCS MO YPOBHIO BCTYMUTENbHBIX UCMbITAHWN
1 TpeboBaHUAM K ycrneBaeMoCTy nocTynatwmx konnepxa). M'mnoresa. Cylue-
CTBYIOT 3Ha4YMMble pasnunyMs B XapakTepe y4e6HOM MoTMBauMmM 0Oy4aroLmxcs
B TPEX pas3nn4HbiX obpas3oBaTesbHbIX Cpeaax, B TOM MecTe, KOTopoe 3Ta MOTU-
BaLVs 3aHMMAaET B O6LLEN CTPYKTYpe MOTUBALMOHHO-MOTPEOHOCTHOM Cdhepbl NX
NMYHOCTW, a TaKkxe B psafe APYrvx IMHHOCTHLIX OCOGEHHOCTEN STUX NOAPOCTKOB.
MeToabl n matepuansl. B ccnegosanum npuHsanm ydactve 16—18-netHue nog-
pocTku (n = 342), obyyatoLLmecs B Tpex pa3Hbix obpasoBaTenbHbIX cpedax. Vic-
Nonb30BaHbl CreayoLLme METOANKN: METOA, MOTVMBALMOHHON nHayKuumn (MMIW)
XK. HioTTeHa, MeToamka «llkanbl akagemMumyeckon MOTUBALMM LLIKOSIbHUKOB>»
(LLUAM-LL), pagpabotaHHasi T.O. loppeeBoi C Konneramu, OnpocHuK «Llenm
y4ebHbIX focTvxeHnii» (LIY[) — pycckosidbldHas Bepcusi ONpocHuKa 3. dnmu-
oTa ¢ korneramu (M.I". Hukutckas, W.J1. YrnaHosa), «Llkana yoosneTBOpeHHo-
cTU Xxun3Hbto» (LUYXK) 3. OvHepa B agantauum E.H. OcuHa n O.A. JleoHTbeBa.
Peaynbratbl. BbisiBNieHbl CTAaTUCTUHECKU 3HA4YUMbIE PA3NNYMA MexXy NoapoCT-
Kamu, oByvaloLLMMUCH B CPaBHMBAEMbIX TPeX 06pasoBaTesibHbIX cpefax, no
cofepXaHuio y4ebHOM MOTUBALMKN U LeNsiM yHeOHbIX JOCTVXKEHWA, MO MECTY,
KOTOpOE 3aHUMaEeT y4ebHas MOTMBaLMA B MOTUBALIMIOHHO-NMOTPEOHOCTHON cdhe-
pe NOAPOCTKOB, a TaKXe Mo CBA3WN Y4eOHON MOTUBALMM C CYOBEKTUBHBIM Nepe-
XVBaHVEM YA0BIIETBOPEHHOCTY XU3HbIO. BbiBOAbI. Pe3ynsratbl MOTYT MCMOSb-
30BaTbCs A5 MOBbILLUEHWS kadecTBa 06pa3oBaHVst U BOCMUTaHUA MOAPOCTKOB
B POCCUMNCKMX LLIKOMAxX M Konnemkax C pasHbIM KOHTVHIEHTOM O6YHatoLLMXCS 1
pasHbIMM NPogheccroHasibHbLIMM NPOrpaMmamm NoaroToBKY.

KnroyeBble cnoBa: obpasoBaTtenbHas cpefa, crapLuve noapocTky, yyebHas
MOTUBaLMS, pPas3BUTUE NIMYHOCTU, YAOBNETBOPEHHOCTb XWU3HbLIO, LN y4eo-
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Introduction

The current trend in organizing the
process of obtaining full secondary
education in Russia is toward diversify-
ing available educational environments
for adolescents aged 15-17. In recent
years, there has been intensive develop-
ment within the system of secondary pro-
fessional education aimed at early entry
into professions for older adolescents:
the number of specialized secondary in-
stitutions has increased; their variety has
expanded; and new forms of educational
processes are being introduced.

Since 2023, a federal project called
“Professionalitet” has been implemented
within this system. Under this project, col-
lege students can both study and work
directly in their chosen specialty. The im-
pact of this combination on learning mo-
tivation has been widely discussed both
domestically and internationally. During
these discussions, various opinions have
been expressed — including opposing
views (Egorenko, 2019; Nimets & Tol-
stykh, 2024).

The educational context for senior
grades in secondary schools is under-
going transformation — particularly due
to ongoing controversies surrounding
the unified state exam — their content,
formats, preparation methods — and so
forth.

Today’s diverse secondary schools
and colleges represent different edu-
cational environments with varying ob-
jectives; however, their common goal
remains providing adolescents with op-
portunities to obtain secondary educa-
tion and organize meaningful learning
activities.

It is generally recognized that learn-
ing motivation constitutes a crucial
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component of educational activity. Op-
timizing learning motivation across dif-
ferent environments presents a complex
practical challenge that requires an un-
derstanding not only of personal devel-
opment processes during late adoles-
cence (early youth) but also knowledge
about specific features unique to each
educational setting.

The research problem lies in clarify-
ing these specific features within the
modern Russian secondary education
context. Accordingly, this study aims to
identify particular aspects of educational
motivation related to personal develop-
ment among older adolescents studying
across various types of institutions. The
main tasks are: first, selecting relevant
educational environments for compari-
son; second, determining appropriate
methodological tools and statistical
methods for analyzing empirical data.

Materials and methods

This article presents the results of a
comprehensive study of learning moti-
vation in the context of general process
of personal development of adoles-
cents studying in three different edu-
cational environments: senior grades
of secondary school, prestigious col-
lege training architects and designers
(college 1) and much less prestigious
college training cooks and automo-
tive technicians (college 2). All these
educational institutions are located in
Moscow and Moscow region. The age
of the study participants is 16—18 years
old (10-11 school grades and 1-2 col-
lege courses). The sample characteris-
tics can be found in Table 1.

The study was carried out during in
2021-2022.



Hukuntekas M.I., Tonctbix H.H. (2025)
YyebHasi MOTMBALMA CTapLUMX NMOAPOCTKOB...
lMcuxonornyeckas Hayka 1 o6pas3oBaHue,

2025. 30(2), 32-46.

Nikitskaya M.G., Tolstykh N.N. (2025)
Learning motivation of older adolescents...
Psychological Science and Education,
2025. 30(2), 32—46.

Table 1
Sample characteristics
Sex School College 1 College 2 Total
Boys 87 28 25 140
Girls 88 99 15 202
Total 175 127 40 342

The general study hypothesis sup-
posed the existence of significant differ-
ences in the nature of the learning mo-
tivation of students of three educational
environments indicated above and in
the place of this motivation in general
structure of motivation-need sphere of
students’ personality and in a number of
other personal characteristics of these
adolescents.

The following research methods were
used for empirical verification of the par-
ticular hypotheses arising from the gen-
eral one:

e Method of Motivational Induction
(MMI) by J. Nuttin (Nuttin, 2004; Tol-
stykh, 2005; Nuttin, 1980).

e “Academic Motivation Scale for
Schoolchildren” (AMS-S) created by
T.0. Gordeeva et al. (Gordeeva et al.,
2017).

e “Satisfaction with Life Scale”
(SWLS) by E. Diener adapted by
E.N. Osin and D. A. Leontiev (Osin,
Leont’ev, 2020).

e “Achievement Goal Questionnaire”
(AGQ) — the Russian version of the
questionnaire by E. Elliott et al. (Nikits-
kaya, Uglanova) (Nikitskaya, Uglanova,
2021).

The MMI research method allows us to
consider the entire range of motivation in
older adolescents. Completing unfinished
sentences formulated in the first person
encourages respondents to spontaneous-
ly list motivational objects that are desir-

able or, conversely, undesirable for them
across various spheres (Nuttin, 2004; Tol-
stykh, 2005; Nuttin, 1980).

The AMS-S research method dis-
tinguishes scales of intrinsic motivation
(cognitive motivation, achievement mo-
tivation, and self-development motiva-
tion), extrinsic motivation (motives of
self-respect and introjected regulation),
external regulation (positive — such as
respect from parents — and negative),
and amotivation (Gordeeva et al., 2017).

The authors of the Russian version of
the SWLS research method state that it
reflects the evaluative and reflexive com-
ponents of subjective well-being. It de-
scribes the respondent’s attitude toward
life: an assessment of life circumstances
as positive, a desire to change the past
or their way of living, and so on (Osin &
Leont’ev, 2020).

The AGQ research method analyzes
learning goals related to (1) achievement
of learning tasks, (2) self-development,
and (3) demonstration of knowledge and
skills in comparison to others. These are
the goals that students seek to achieve
or avoid (Nikitskaya & Uglanova, 2021).

Results

The place of learning motivation

in the general structure

of the motivation sphere of older

adolescents

At the beginning of the analysis, let
us consider the place of learning motives

35




Hukuntekas M.I™., Tonctbix H.H. (2025)
YyebHasi MOTMBALMA CTapLUMX NMOAPOCTKOB...
lMcuxonornyeckas Hayka 1 o6pas3oBaHue,
2025. 30(2), 32-46.

Nikitskaya M.G., Tolstykh N.N. (2025)
Learning motivation of older adolescents...
Psychological Science and Education,
2025. 30(2), 32—46.

within the general structure of the motiva-
tion sphere of older adolescents studying
in different educational environments.

On one hand, the problem is interest-
ing because the question of the leading
activity of adolescence remains open. As
a rule, discussions about it are of a gen-
eral-theoretical nature. On the other hand,
empirically, learning motivation is usually
studied separately, and all research meth-
ods are aimed at that. We used the pro-
jective method of motivational induction
(J. Nuttin), which allows us to identify the
“weight” of learning motivation within the
context of those substantive components
to which the author categorizes all “moti-
vational objects.” According to Nuttin, “...
the high frequency of indicating a certain
motivation in the MMl is an indicator of the
intensity of this motivation” (Nuttin, 2004,
p. 545).

Based on the replies of the respon-
dents the original list of substantive cate-
gories named by J. Nuttin was reduced in
our study: those categories of responses
that is difficult to attribute to a specific
category as well as replies containing
transcendental component that appeared
very rare in our study were eliminated;
the category of responses reflecting the
will to have money (not to possess some-
thing, but “to earn much”, “to have plenty
of money”, “to be wealthy”) was added.
Thus, the following 9 motive categories
remained for further consideration:

R3 — learning motives;

R — realization motives related to any
other activity;

S — self motives related to one’s own
personality;

SR — self-realization motives;

C — communicative motives;

E — exploration motives;
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P — possession motives related to
the desire of possessing of material as-
sets;

L — leisure motives related to recre-
ation;

$ — motives related to money.

In this study the adolescents were to
complete 10 unfinished sentences: 7 of
them started from positive “inductors” (“/
want...”, “I plan...” and so on) and the
other 3 started from negative ones (“/
don’t want...” and so on).

The distribution of adolescents’ ex-
pressions completing the sentences-in-
ductors, in % from the total amount of ex-
pressions in each group of respondents,
can be found in Table 2.

As can be seen in Table 2, learning
motives (R3) occupy different positions
within the motivational sphere of adoles-
cents studying in various educational en-
vironments. Learning is the most signifi-
cant motive for school students (second
place in the overall structure). It ranks
fourth among college 1 students and sixth
among college 2 students. According to J.
Nuttin’s coding rules for expression con-
tent, this category includes adolescents’
responses related both to learning in gen-
eral (“want to graduate from school well,”
“want to enter university,” “want to study
well’) and specific learning situations
(“‘want to finish my project this week,”
“want to improve my score in Russian,”
“don’t want to go to chemistry class”).

It is noteworthy that self-motives re-
lated to one’s own personality (S) rank
first in the motivation structure of adoles-
cents across all three educational envi-
ronments. Expressions such as “l want
all my dreams to come true,” “I want to
be successful,” “| want to achieve all my
goals,” and others fall into this category.
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Table 2

Place of learning motives (R3) in motivational structure of adolescents
studying in different educational environments

School College 1 College 2
ffztn?gnm: Rating (%) ffztn‘:gnm: Rating (%) ffztn‘:g“m: Rating (%)
S 34,4 S 32,1 S 37.4
R3 18,4 R 16,9 R 15.4
R 161 c 15.8 c 142
c 12,9 R3 17 P 9.5
L 6.3 L 105 L 9.1
$ 44 $ 5,2 R3 7.4
SR 37 SR 3,3 $ 31
P 2.3 P 2,6 SR 2.7
E 15 E 1,9 E 12

Another common feature among the
three respondent groups is the place-
ment of exploration motives. This cat-
egory includes expressions related to a
desire to explore or learn about some-
thing. For example: “I would like to know
how comics are created,” “I want to know
the traditions of other nations,” “I would
like to know more about my future pro-
fession,” and others.

When testing the assumption that
there are significant differences in the
position of learning motivation within the
overall motivation structure among older
adolescents in different educational envi-
ronments, a Kruskal-Wallis test was con-

ducted (H = 12,841; df = 2; p = 0,002).
Pairwise post-hoc comparisons with
Bonferroni correction revealed statisti-
cally significant differences between the
group of schoolchildren and college 2
students (p < 0,01): learning motivation
is higher among schoolchildren.

In addition to analyzing the position of
learning motives within the motivational
sphere, we examined their relationship
with other motives among older ado-
lescents (based on MMI results) across
different  educational  environments.
The results of this correlation analysis
(Spearman rank correlation coefficient)
are presented in Table 3.

Table 3

Correlation between learning motives (R3) and other motives (MMI)
in three groups of older adolescence

hool (R Il 1(R ] 2 (R

Category from MMI School (R3) College 1 (R3) College 2 (R3)
pXy o pXy a pXy o

S —-0,319** 0,000 -0,356** 0,000 -0,185 0,345

R 0,065 0,430 0,170 0,076 0,390* 0,040
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Category from MMI School (R3) College 1 (R3) College 2 (R3)
pXy a pXy a pXy o

C —0,394** 0,000 —-0,292** 0,002 -0,289 0,136

L 0,018 0,828 0,164 0,089 -0,019 0,924

$ 0,072 0,381 -0,123 0,202 0,129 0,513

P -0,018 0,826 —-0,175 0,068 —-0,281 0,148

SR —-0,143 0,081 —-0,030 0,757 0,424* 0,025

E —-0,006 0,944 0,080 0,409 -0,200 0,309

Note: «**» — significance level p < 0,01; «*» — significance level p < 0,05.

Learning motives in school and in both
colleges revealed inverse relation to motives
related to one’s own personality (S) and
communication motives (C). College 2 re-
sults revealed direct relation of learning mo-
tives to motives related to any other activi-
ties (R) and self-development motives (SR).

Characteristics of learning

motivation of older adolescents

studying in different educational

environments

Having considered the position of
learning motives within the general mo-

45
4,0
3,5
3,0
2,5
2,0
15
1,0
0,5
0,0

m School

m College 1

tivation structure of older adolescents
studying in different educational environ-
ments, we proceed to analyze learning
motivation in each group using the AMS-
S research method. The scores on each
AMS-S scale for the three groups of older
adolescents are presented below (Fig. 1).

The characteristics of learning motiva-
tion differ among different groups of older
adolescents: when applying the Kruskal-
Wallis test, significant differences were
found on six out of nine scales (Table 4).

Subsequent pairwise post-hoc com-
parisons between the three groups of

u College 2

Fig. 1. Learning motivation in three groups of older adolescents
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Table 4

Difference between learning motivation (AMS-S) in three groups
of older adolescents

c c © ° c

5| 25| 25| 85 | 25 |256| =8 | £

£ 08 |£38T® 2T 3T S9w £® S

52 | 32 |8S2| 22 | 52 |28z2| 22 | %

Q0 "] 20 =0 £0 |pa®0| o £

OE g £ 2 £ $E £ E £ £ <
Kruskal-Wallis | 26,995 | 4,772 | 11,186 | 16,191 7,518 3,868 6,428 | 30,483

df 2 2 2 2 2 2 2 2
p 0,000 | 0,092 | 0,004** | 0,000* | 0,023 | 0,145 | 0,040* | 0,000**

Note: «**» — significance level p < 0,01; «*» — significance level p < 0,05.

students (with the Bonferroni correction
for several tests) revealed significant dif-
ferences on five out of nine scales of the
AMS-S research method.

Cognitive motivation and self-respect
motivation differ significantly between
groups of schoolchildren and students of
both colleges (for schoolchildren, indica-
tors on both scales are significantly low-
er: p <0,01, p <0,05). There are no sig-
nificant differences between the students
of the two colleges on these scales.

Significant differences between the
groups of schoolchildren and college 1
students are obtained on the scales of
“Self-development motivation” (the indi-
cators are higher for college 1 students:
p <0.01) and “External motivation” (high-
er for schoolchildren: p < 0,05).

College 1 students had the lowest
scores on the “Amotivation” scale: they
are significantly lower than in the group
of college 2 students (p < 0,01) and in
the group of schoolchildren (p < 0,01).
There are no differences on this scale
between the groups of college 2 students
and schoolchildren.

The data obtained during the pro-
cessing of the AMS-S research method,

which are the basis for the presented re-
sults, is available in the repository of psy-
chological research and tools of MGPPU
(Nikitskaya, 2024).

Learning motivation and the rate
of life satisfaction of older
adolescents studying in different
educational environments
Nowadays the scholars note that the
base of successful personality develop-
ment is laid during the education period
(Bondarenko, Fomina, 2023). Educa-
tional programs are aimed both at com-
petence development of students and at
the maintaining an optimal level of their
psychological well-being. The relation of
life satisfaction, which is an integral indi-
cator of personality development, based
on the subjective student’s perception
of the balance of positive and negative
affects, to individual characteristics,
learning motivation and educational en-
vironment is studied by many scientists
(Golovei, Danilova, Gruzdeva, 2019;
Garcia-Ros, R., Pérez-Gonzilez, F.,
Tomas, J.M. et al.,, 2023; Kaya, 2021;
Klapp, Klapp, Gustafsson, 2924; Moro-
sanova, Fomina, Bondarenko, 2021).
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Satisfaction with life scale

24,0
23,5
23,0
22,5
22,0
21,5

21,0
School

College 1

College 2

Fig. 2. Satisfaction with life in three groups of older adolescents

To form a more complete understand-
ing of some of the personality traits of
older adolescents studying in different
educational environments, a correlation
analysis (Spearman’s rank correlation
coefficient) was conducted between indi-
cators of life satisfaction (SWLS) and vari-
ous components of learning motivation
(MMI, AMS-S, AGQ) of older adolescents.

Preliminarily a comparative analysis of
the life satisfaction rate was carried out in
three groups of participants (Fig. 2).

The empirical data obtained so far
allow us to consider a life satisfaction
score of 16 points as low, and scores
of 25 points and above as high (Osin &
Leont’ev, 2020). As can be seen in Figure
2, all three groups of older adolescents
have a medium level of life satisfaction;
however, the life satisfaction rates for
school students and college 2 students
are higher compared to those for college
1 students. The statistics do not reveal
this difference when comparing the two
colleges due to the relatively small sam-
ple size from college 2.
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Correlation analysis using Spear-
man’s rank correlation coefficient re-
vealed the relationship between life sat-
isfaction scores and learning motivation
among older adolescents studying in
each of the three educational institutions
(Table 5).

In addition to examining the relation-
ship between learning motivation and
various aspects, we also considered the
relationship between life satisfaction and
learning achievement goals (AGQ).

The AGQ assessment method con-
sists of six scales:

1 — self-achievement goals (to do
better than | did before);

2 — self-avoidance goals (not to do
worse than | did before);

3 — task-achievement goals (to cope
with a task well);

4 — task-avoidance goals (not mak-
ing mistakes when solving a task);

5 — performance-achievement goals
(to do better than others);

6 — performance-avoidance goals (to
do no worse than others).
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Table 5

Correlations between life satisfaction rate (SWLS) and learning motives
(R3 from MMI), educational achievement goals (AGQ), learning motivation
(AMS-S) in three groups of older adolescents

Rate of various parameters from School (SWLS) | College 1 (SWLS) | College 2 (SWLS)
MMI, AGQ, AMS-S pXy a pXy o pXy o
R3 (MMI) -0,053 | 0,520 | 0,214* | 0,025 | 0,455* | 0,015
Self-approach goals (AGQ) 0,259** | 0,001 | 0,193* | 0,044 0,296 0,126
Self-avoidance goals (AGQ) 0,272** | 0,001 | 0,118 0,221 0,244 0,210
Task-approach goals (AGQ) 0,357** | 0,000 | 0,239* 0,012 0,283 0,144
Tak-avoidance goals (AGQ) 0,248** | 0,002 | 0,165 0,086 0,107 0,587
Other-approach goals (AGQ) 0,191* 0,019 | 0,060 0,538 0,263 0,176
Other-avoidance goals (AGQ) 0,173* 0,034 | 0,170 0,078 0,215 0,272
Cognitive motivation (AMS-S) 0,467 | 0,000 | 0,296** | 0,002 0,425* 0,024
Achievement motivation (AMS-S) 0,415** | 0,000 | 0,163 0,090 | 0,464* | 0,013
Self-development motivation 0,437** | 0,000 | 0,209* | 0,029 0,326 0,091
(AMS-S)
Self-respect motivation (AMS-S) 0,230** | 0,004 | 0,129 0,181 0,265 0,173
Introjected motivation (AMS-S) 0,042 0,613 | 0,150 0,120 0,164 0,406
Parents respect motivation (AMS- —0,049 0,550 0,005 0,961 0,261 0,180
S)
External motivation (AMS-S) -0,318** | 0,000 | 0,117 | 0,225 | -0,160 | 0,417
Amotivation (AMS-S) -0,278** | 0,001 | —0,243* | 0,011 | -0,345 | 0,072

Note: «**» — significance level p < 0,01; «*» — significance level p < 0,05.

In the group of schoolchildren, a
high level of direct relation to life sat-
isfaction is confirmed for all academic
achievement goals (AGQ) and intrin-
sic motivation (AMS-S) (p < 0,01; p <
0,05). An inverse relation is observed
between the life satisfaction score and
external motivation as well as amotiva-
tion (p < 0,01).

Results for college 1 students demon-
strate a statistically significant direct rela-
tionship between learning motives (MMI)
(p < 0,01), self-achievement, and task-
achievement goals (AGQ) (p < 0,05).
An inverse relationship with amotivation
(AMS-S) is also identified at p < 0,05.

For older adolescents studying at
college 2, a direct relationship exists be-
tween life satisfaction and both learning
motives (MMI) and intrinsic motivation
(AMS-S) at p < 0,05; additionally, an
inverse trend with amotivation was ob-
served at p <0,072.

By calculating correlation coefficients
for each educational environment listed in
Table 5, we used Fisher’s z-transformation
to compare these coefficients pairwise.

Significant differences in correlations
between life satisfaction and learning mo-
tives — specifically R3 according to MMI —
were found between groups of schoolchil-
dren and college 1 students at p < 0.05, as
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well as between groups of schoolchildren
and college 2 students at p < 0,01. In both
colleges, this relationship was positive but
significantly different from that observed in
the group of schoolchildren.

The correlation between cognitive
motivation (AMS-S) and life satisfaction
was significantly higher among school-
children than among college 1 students
at p < 0,05; no significant difference was
found with respect to college 2 students.

Furthermore, the relationship between
achievement motivation and life satisfac-
tion was lower among college 1 students
compared to both schoolchildren (p < 0,01)
and college 2 students (p < 0,05); no dif-
ference was observed between college 2
students and schoolchildren.

Finally, the association between self-
development motivation — measured by
AMS-S — and life satisfaction was higher
among schoolchildren than among col-
lege 1 students (p < 0,05).

Thus, we observe that life satisfaction
among adolescents studying in three dif-
ferent educational environments relates
differently to various components of
learning motivation.

Discussion

In our opinion, the selected groups of
adolescents can serve as key reference
points reflecting the diversification of the
process of completing secondary educa-
tion at this stage.

It is natural to suppose that the learn-
ing motivation of students in these edu-
cational institutions — being an equally
important component of their learning
activity — differs in content and level
across them. The study confirmed this
by identifying specific characteristics of
older adolescents’ learning motivation in
three different educational environments.
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First, a comparative analysis showed
that learning motives occupy different posi-
tions within the overall structure of adoles-
cents’ motivation-need sphere and differ in
their “weight” and significance. This con-
clusion was drawn based on using J. Nut-
tin’s projective research method — moti-
vational induction (MMI). By completing
inductor sentences (“l want...”, “l dream...”,
“l do not plan...”, etc.), respondents can
write extensively, briefly, or not at all about
certain “motivational objects” (a term intro-
duced by J. Nuttin). It is believed that the
more frequently a respondent writes about
certain motives, the more important those
motives are for him. Based on this logic, it
was found that learning motives are most
important for school students and least im-
portant for students at college 2.

However, it was also revealed that
learning motives do not occupy the first
position in any of the adolescent groups.
Instead, this position — by a wide mar-
gin — is occupied by motives related to
one’s own personality across all three
groups. Following the logic of A.N. Le-
ontiev, we may say that the dominance
of such motives among older adoles-
cents reflects the paramount importance
they assign to self-determination, self-
exploration, and identity formation. This
general age-related characteristic of the
motivational hierarchy — independent of
specific educational environments — can
serve as an argument in ongoing discus-
sions about leading activities during older
adolescence (early youth). It should be
noted that educational-professional activ-
ity is widely accepted today as a leading
activity for older adolescents; therefore,
it would be logical to expect a dominance
or combination of learning motives with
motives that Nuttin classifies as work-re-
lated. This assumption has been refuted.
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An important — though unfortunately
expected — fact obtained through MMI
is a clear discrepancy between learning
motives and exploration motives, which
in all three groups ranked last in terms
of frequency of mention. Exploration mo-
tives are least expressed among college
2 students and most among college 1
students; school students show medium
levels. This fact can also be considered
expected because college 1 students are
young people who have already chosen
their future specialty and are striving for
results — including creative achieve-
ments — that aim at self-fulfillment within
their chosen profession.

Although college 1 students demon-
strated, as expected, the most “produc-
tive” learning motivation (they exhibit
higher intrinsic motivation and lower amo-
tivation according to AMS-S data), our
study shows that for this group of older
adolescents it is not learning per se that
matters most but rather self-development
and a focus on professional growth as an
ability to cope with tasks — evidenced by
high significance levels in relationships
between self-achievement goals and
task-achievement goals based on AGQ,
along with life satisfaction rates.

For school students, on the contrary,
general learning appears to be more im-
portant. This conclusion is based firstly
on their ranking second in learning mo-
tives within their motivational structure
according to MMI results (R3), secondly
on evidence from AMS-S showing a direct
relationship between life satisfaction and
intrinsic motivation as well as self-respect
motivation — and an inverse relationship
with external motivation and amotiva-
tion — and thirdly on findings from AGQ
indicating a relationship between life sat-

isfaction and all types of learning achieve-
ment goals. Presumably, the high impor-
tance placed on learning activity during
senior grades stems from preparation for
imminent university admission.

For college 2 students, however,
learning as an activity does not seem
to significantly influence their subjective
sense of life satisfaction. It is no coinci-
dence that their learning motives have the
lowest “weight” within their motivational
structure according to MMI compared to
other groups; additionally, none of their
learning achievement goals (AGQ) are
related to life satisfaction (SWLS).

Having described the specifics of
learning motivation of older adolescents
from different educational environments,
we consider it important to note another
characteristic common to all groups of
adolescents. The direct relation of life
satisfaction to various scales favorable for
learning motivation according to AMS-S
and the inverse relation to amotivation in
all three groups of students allows us to
state the importance of learning activity in
assessing the ratio of positive and nega-
tive affects in life by an older adolescent
(which is revealed by the SWLS research
method), regardless of the learning mo-
tives place in the motivation-need sphere
and regardless of the specific charac-
teristics of learning motivation. This fact
confirms the results of previous studies
conducted in Russia and abroad on the
relation of the subjective perception of
positive and negative affects in a student’s
life to learning motivation (Bondarenko,
Fomina, 2023; Egorenko, 2019).

This conclusion is also correlates with
the fact that, with medium rates of life
satisfaction in all three groups of older
adolescents, the lowest rates are dem-
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onstrated by college 1 students (with the
most “productive” learning motivation).
Apparently, college 1 students are
characterized by a will to understand
themselves, an increased level of anxiety,
and a large number of fears. We make this
conclusion not only based on the results of
statistics, but also on the basis of an anal-
ysis of the content of the questionnaires.
The forms filled out by students of this
group of adolescents differ sharply from
the other ones in both the nature of what is
written and the volume of the responses.

Conclusions

1. The study reveals the following
characteristics of the motivation-need
sphere, common to all three groups of
adolescents surveyed (senior grades
school students and their peers from two
diametrically different colleges in terms
of prestige, with different levels of en-
trance tests and academic performance
requirements for applicants):

1.1. The first place in importance is
taken by motives related to one’s own
personality, which allows us to consider
the activity of self-determination, the
search for one’s identity as leading in
older adolescence.
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cant, and, as it turned out, unrelated to
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Abstract

Context and relevance. School burnout is a fairly new concept that is be-
ginning to be widely discussed due to the need for intensive and continuous
learning in today’s society. Researches show that students with high burnout
level are less involved in studying, demonstrate lower academic results, drop
out of school more often, and are prone to depressive symptoms. Objective.
To study the problem of school students’ burnout in the context of preparation
for the exams and to identify burnout-related characteristics of the educational
environment in a sample of highly motivated Russian high school students.
Methods and materials. Online survey of students using the “School Burn-
out Inventory” and a specially developed author’s questionnaire. Results. The
analysis of answers of more than 1000 high school students shows the pres-
ence of significant links between burnout and the level of academic load, ad-
ditional education, subjective assessment of the quality of relations between
teachers and students. Conclusions. Results can be used to strengthen psy-
chological and pedagogical support of high school students and design mana-
gerial decisions regarding preparation of high school students for the exams,
because prevention and reduction of burnout in school are important for both
individual well-being of students and well-being of the school climate, and they
can also matter for adaptation of former high school students to the university
environment.

Keywords: school burnout, schoolchildren’s well-being, educational environ-
ment, teacher-pupil relations, preparation for the exams, highly motivated
schoolchildren
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BbiropaHue ctapLueKacCCHUKOB B KOHTEKCTe
noarotoBku K EN3: ponb o6pasoBaTenbHON cpeabl
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Pe3srome

KOHTeKCT 1 aKTyanbHOCTb. BbiropaHve LUKONMbHUKOB SBMSIETCA [OCTaTO4HO
HOBbIM KOHCTPYKTOM, KOTOPbIN Ha4YMHAET LUMPOKO 06CYXAaTbCsA B CBA3U C He-
06XOAMMOCTBIO MHTEHCUMBHOIO M HEMPEPbLIBHOrO 06Yy4YeHUs B COBPEMEHHOM
obLecTBe. VccnenoBaHus MOKasbIBaloT, YTO yHalMecs C BbICOKMMM MoKasa-
TensMu BbiropaHusi cnabee BoBfie4eHbl B y4eby, AEMOHCTPUPYIOT 605iee HU3-
KNe akagemuyeckne pesynstarhl, Yalle OTCeMBATCA U3 LUKOSbI, MOABEPXKEHb!
JenpeccuBHON cumnToMaTtuke. Lienb. YcTaHOBUTL CBA3M BbIrOPaHUs LLKOSIbHK-
KOB C XapakTepucTukamy o6pa3oBaTesisHON Cpefbl B KOHTEKCTE MOArOTOBKM
K EI3 Ha BbIGOpKE BbICOKOMOTUBMPOBAHHbLIX POCCUACKUX CTapLIEKTACCHUKOB.
MeTtoabl 1 matepuansl. [poBefeH OHNAMH-OMNPOC y4aLLMXCa C MCMoMnb30Ba-
Hnem «OmnpoCHMKA BbIFOPaHWS LLKOMbHUKOB» W CreumanbHO pas3paboTaHHOM
aBTOPCKOM aHkeTbl. PesynbTatbl. AHanu3 oTtBetoB 60nee 1000 y4alimxcs
cTapLUen LUKOMbl NOKa3blBAET HaMMYMe 3HaYMMbIX CBA3EeN MeXy BbIrOpaHu-
€M N YPOBHEM aKafeMN4eCKON Harpy3Ku, HACbILLLEHHOCTBIO AOMOHUTENBHOMO
06pa30BaHKA, a TakKe CyObeKTUBHOW OLIEHKOW KavecTBa OTHOLLEHWUA Mexay
yuntensammn n y4eHnkamu. Boeisoabl. C yyeTom orpaHnyeHunii, 06yCrnoBrieHHbIX
HecHanaHCMpoBAHHOCTBLIO BbIGOPKM MO MOy, NOyHYeHHble pe3ynbTaTbl MOXHO
MCMoNb30BaTh AR YCUIIEHUA MCUXONOro-NeaarorM4eckon NoJAePXKN yHaLLmx-
CA cTapLUuen LUKOMbl U NPOEKTUPOBaHWS YpaBieH4YeCKMX peLLeHnin B OTHOLLIEe-
HV MOAIOTOBKW CTapLUEKNaccHUKOB K EMD, nockoneky npodunaktvka u cHu-
XKEHVe BbIrOpaHuvs B LLKOJIE BaXKHbl Kak Ans UHAMBUAYyanbHOro 6naronony4ms
yyaLLmMxcs, Tak 1 AN 61aronosny4mns LWKOMbHOro KNvmaTta B LieNoMm, a TakxKe OHU
MOryT UrpaTb porib B aganTauum ObIBLUMX LUKOMbHUKOB K Cpefe By3a.

KnioyeBble cioBa: BbiropaHue LUKONbHMKOB, 61arononyyune LIKONbHUKOB,
obpasoBartenbHas cpefa, OTHOLLIEHUS «y4UTeNb-y4EeHUK», NOAroToBka K EM9,
BbICOKOMOTMBUPOBAHHbIE LUKOSIbHUKM

®durHaHcupoBaHue. ViccnenoBaHune npoeefeHo B pamkax Mporpammbl hyHAAMEHTanNbHbIX Uccre-
nosaHuii HAY BLLUDS.

[ononHuTenbHble AaHHble. [ononHUTENbHbIE faHHbIE MOXHO 3anpocuTb y aetopa (J1.P. Mypa-
OblMoBa).

Ansa umtupoBanus: MypagbimoBa, J1.P., BoyaBep, A.A. (2025). BbiropaHve cTapLUEKIACCHUKOB B
KOHTEKCTe NOoAroToBkun K EMD: ponb o6pasoartenbHon cpefpl. [lcuxonornyeckas Hayka n obpaso-
BaHune, 30(2), 47-60. https://doi.org/10.17759/pse.2025300204

Introduction prolonged response to chronic emotional
Research on burnout syndrome [6; 10], and interpersonal stressors at work —
which is most commonly understood as a manifesting as emotional exhaustion, de-

48




Mypageimosa J1.P., Boyaeep A.A. (2025)

BbiropaHvie CTapLUIEKacCHUKOB B KOHTEKCTE MOArOTOBKM. ..
lMcuxonornyeckas Hayka 1 o6pas3oBaHue,

2025. 30(2), 47-60.

Muradymova L.R., Bochaver A.A. (2025)

High school students’ burnout in the context of exam...
Psychological Science and Education,

2025. 30(2), 47-60.

personalization, and a reduced sense of
professional accomplishment [14; 15] —
has been conducted since the second half
of the 20th century. However, since the
early 2000s, studies have emerged indicat-
ing that burnout can also occur among stu-
dents, particularly high school and universi-
ty students, as their academic workload and
level of responsibility are often comparable
to those of working adults [23; 26]. Student
burnout (academic burnout) follows a simi-
lar three-component structure, comprising:
(1) emotional exhaustion, which mani-
fests as a persistent sense of tension and
chronic fatigue due to excessive academic
demands; (2) cynicism toward learning
(analogous to depersonalization in adults),
characterized by a detached, indifferent at-
titude toward the educational process, loss
of interest in studying and teachers, and a
diminished sense of purpose in learning;
and (3) a sense of inadequacy and re-
duced academic achievement, expressed
in declining academic performance, a mis-
match between the student’s capabilities
and school expectations, and decreased
self-efficacy in learning [1; 23].

Academic burnout has several negative
consequences for students. It is negatively
associated with their psychological well-be-
ing, engagement in learning, and academic
performance [4; 9; 18; 24]. Burnout-related
disengagement can lead to withdrawal
from the learning process and academic
failure [21; 23]. Adolescents experiencing
academic burnout are also at greater risk
of school dropout and are more prone to
depressive symptoms and suicidal ideation
[17; 31].

Individual personality-related risk factors
for burnout among students include gender
(with girls being at significantly higher risk)
[24] and perfectionistic tendencies [27].
Protective factors include perseverance in
goal achievement [13; 29; 30] and socio-

emotional skills (such as social engage-
ment, a sense of belonging, and academic
buoyancy), which mitigate the risk of burn-
out among adolescents [12; 25]. Among
the social determinants of student burnout,
school-related factors prevail — for exam-
ple, the support received from teachers and
classmates, teacher sensitivity to students’
emotional states, and the presence of disre-
spectful and impolite relationships within the
school environment [3]. Additionally, anxiety
related to university admission has been
identified as a significant school-related
stress factor, particularly in connection with
exam preparation [32].

The aim of this study is to examine
the relationships between burnout indica-
tors among highly motivated Russian high
school students and characteristics of the
educational environment, such as the na-
ture of student-teacher relationships, the
accessibility and diversity of extracurricular
education, and the quantity and content of
academic tracks during preparation for the
Unified State Exam (USE).

Materials and methods

From February to March 2024, a survey
was conducted at an online school special-
izing in preparing highly motivated students
for the Unified State Exam (USE). Informa-
tion about the survey was disseminated via
the social media platform Telegram among
students participating in remote USE prep-
aration courses across multiple subjects.
Additionally, the survey was introduced
during online classes. Data collection was
carried out using Yandex Forms after ob-
taining written informed consent for volun-
tary participation.

The sample consisted of 1,209 students
ingrades 10 and 11 (M=17,00, SD = 0,57),
including 1,112 female and 97 male par-
ticipants. All respondents were enrolled in
online USE preparation courses, lived in
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various types of settlements, and studied
in different types of educational institutions
and academic tracks. However, due to
the uneven distribution of students across
these categories, differences between
them were not analyzed. All participants
attended online classes several times per
week for USE preparation in different sub-
jects, which allowed them to be classified
as highly motivated students. The gender
composition of the sample (92% female,
8% male) reflects the predominantly female
target audience of the online school but al-
so limits the generalizability of the findings.
To assess school burnout among
10th- and 11th-grade students, the School
Burnout Inventory (SBI) [23], adapted for
the Russian population by A.A. Bochaver
and O.R. Mikhailova [1], was used. The re-
sponse scale was reduced to a traditional
5-point Likert scale (ranging from 1 — com-
pletely disagree to 5 — completely agree).
The inventory consists of three subscales:
Exhaustion (4 items, score range 4—20; ex-
ample item: “Problems at school often dis-
rupt my sleep.”), Cynicism (3 items, score
range 3—15; example item: “l lack the moti-
vation to study at school, and | often think
about dropping out.”), Sense of inadequacy
(2 items, score range 2—10; example item:
“l used to have higher expectations for my
school performance than | do now.”) [2].
Additionally, participants answered a set
of questions developed based on a review
of scientific literature. These questions ad-
dressed: 1) characteristics of the educa-
tional environment, such as the number of
subjects and specialized courses available
for selection (e.g., “Do you have the option
to choose subjects and specialized cours-
es?”), the availability of academic tracks
(“How many specialized 11th-grade classes
are there in your school?”), and the number
of minutes spent daily on homework; 2) at-
titudes toward these characteristics (e.g.,

50

“Does the academic track you are enrolled
in align with your intended field of study?”):
3) perceived relationships with teachers and
school administration (e.g., “Do your teach-
ers help you prepare for the USE?”, “In your
opinion, are teachers and school admin-
istrators interested in students’ successful
performance on the USE?”).

Responses were either binary (yes/
no) or measured on a 5-point Likert scale
to assess the degree of agreement with
the statements. Additionally, questions re-
garding sociodemographic characteristics
(gender, age, and place of residence) were
included.

Data analysis was performed us-
ing Jamovi. Scale reliability assessment
(Table 1) demonstrated high internal con-
sistency for the Cynicism subscale, ques-
tionable reliability for the Exhaustion sub-
scale, and low reliability for the Sense of
Inadequacy subscale, suggesting that re-
sults should be interpreted with caution [8].
Given that the scale distributions deviated
from normality, nonparametric methods
were employed, including the Mann—Whit-
ney U test, Spearman’s rank correlation
coefficient, and the Kruskal-Wallis test. In
cases of significant differences, post hoc
analysis was conducted using the Dwass—
Steel-Critchlow—Fligner method.

Results

A comparison of school burnout levels
between female and male students using
the Mann-Whitney test revealed signifi-
cant differences: female students exhibited
significantly higher scores across all three
dimensions of burnout. However, the effect
size, measured by the rank-biserial cor-
relation coefficient, was low (see Table 2).
These findings align with international
research [24; 28]. However, given the
substantial discrepancy in sample sizes
between male and female students, the
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Table 1
Descriptive statistics and indicators of consistency of the scales
of the Burnout Questionnaire for school students

I & 2

o » o = k=]

£ | 7 | 3z -

Mean | SD s L SE p 2 8

2 2 7 e 2

7 o

= = s
Exhaustion 12,78 3,39 -0,10 | -0,35 0,99 0,00 0,62 0,63
Cynicism 11,16 3,09 -0,72 | -0,22 0,93 0,00 0,82 0,82
Sense of inadequacy 7,13 1,97 | -0,50 | -0,44 | 0,94 0,00 0,58 0,58

97 male participants were excluded from
further analysis. Consequently, all sub-
sequent calculations were conducted ex-
clusively on the sample of 1,112 female
students. Although the discussion refers
to students in general, it is important to ac-
knowledge that the conclusions are based
on a female student sample, and generaliz-
ing these findings to male students should
be approached with caution.

Objective characteristics

of the educational environment

Spearman’s correlation analysis re-
vealed a weak positive relationship be-
tween academic workload (measured
as the number of daily lessons) and ex-
haustion (p = 0,13, p < 0,001), as well as

a very weak association with a sense of
inadequacy (p = 0,06, p < 0,05). Addition-
ally, the number of minutes spent on daily
homework exhibited a weak positive corre-
lation with exhaustion (p = 0,19, p < 0,001).
No significant correlations were found be-
tween burnout levels and the number of
specialized 11th-grade classes in a school
(an indirect indicator of school size) or the
number of mock exams taken by students
before the second semester.

A comparison of distributions using
the Mann-Whitney test (see Table 3)
demonstrated that cynicism and a sense
of inadequacy were significantly higher
among students who lacked the opportu-
nity to choose their academic track or spe-
cialization, as well as among those who

Table 2
Differences between girls and boys on burnout indicators
U Mann- Effect
Scale Group N M Whitney p size
Exhaustion Female 1112 12,91 39943 0,00 0,26
Male 97 11,29
Cynicism Female 1112 11,23 45585 0,01 0,16
Male 97 10,31
Sense of inadequacy Female 1112 7,19 43651 0,01 0,19
Male 97 6,47
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reported having no access to additional
extracurricular activities. However, no
significant differences were observed in
exhaustion levels between these groups.
Students engaged in sports activities ex-
hibited significantly lower exhaustion and
cynicism levels, although the effect size
was weak. Furthermore, participation in
foreign language courses was associated
with significantly lower cynicism, whereas
engagement in creative activities did not
yield statistically significant differences in
burnout levels.

No significant differences in burnout
scores were found between students
whose schools did or did not offer special-
ized academic tracks, nor between stu-
dents who had taken mock exams at the
time of the survey and those who had not.

Subjective characteristics

of the educational environment

Findings indicate that subjective per-
ceptions of various aspects of the edu-
cational environment — including both
content-related and organizational factors

Table 3

Burnout scales and objective characteristics of the educational environment

Scale Variable Group| N M 3\"'\1’:?::‘; p E;:::t

Exhaustion Opportunity to Yes 220 (12,70 | 94266 | 0,36 0,04
choose a study No 892 | 12,96

Cynicism track and academic [ ves | 200 |10,55| 82909 | 0.00 | 0,16
direction No 892 | 11,40

Sense of inadequacy Yes 220 | 6,82 | 85327 | 0,01 0,13
No 892 | 7,28

Exhaustion Access to extracur- Yes 628 | 12,79 | 146142 | 0,27 0,04
ricular activities No 484 | 13,06

Cynicism Yes 628 |10,82| 126762 | 0,00 0,17
No 484 | 11,77

Sense of inadequacy Yes 628 | 6,97 | 131091 | 0,00 0,14
No 484 | 7,48

Exhaustion Participation in Yes 181 | 12,47 | 76291 0,04 0,10
additional sports No 931 | 12,99

Cynicism activities Yes | 181 | 10,78 | 76521 | 0,05 | 0,09
No 931 | 11,32

Sense of inadequacy Yes 181 | 7,22 | 80287 | 0,31 0,05
No 931 7,22

Exhaustion Participation in Yes 115 | 12,56 | 52632 0,15 0,08
additional foreign No 997 | 12,95

Cynicism language classes Yes | 115 | 10,32 48040 | 0,00 | 0,16
No 997 | 11,34

Sense of inadequacy Yes 115 | 6,96 | 53235 | 0,20 0,07
No 997 | 7,22
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(e.g., the range of subjects, specialized
courses, and academic tracks available)
as well as socio-communicative factors
(e.g., perceived teacher support and at-
titudes) — are closely associated with
burnout levels. Table 4 presents correla-
tions between students’ evaluations of
several educational factors (e.g., satis-
faction with subject and course selec-
tion, perceived engagement of teachers
and school administration in students’
success in the Unified State Exam, and
perceived teacher support) and burnout
components. Nearly all associations were
statistically significant, with weak to mod-
erate effect sizes.

Three factors—satisfaction with subject
and course selection, alignment between
students’ academic track and their in-
tended field of study, and satisfaction with
school-based exam preparation — were
further analyzed using the Kruskal-Wal-

lis test, followed by pairwise comparisons
with the Dwass—Steel-Critchlow—Fligner
test (see Appendix, Tables 1-6). The re-
sults indicate significant differences de-
pending on students’ levels of satisfaction
with these aspects of the educational en-
vironment. Although the effect sizes were
generally weak, they reached 0,20 in the
case of cynicism in relation to satisfaction
with school-based exam preparation. Dif-
ferences were observed not only between
students at the extremes of the satisfaction
scale (i.e., “completely satisfied” vs. “com-
pletely dissatisfied”) but also among those
with more moderate perspectives or uncer-
tainty in their responses.

Students’ perceptions of teacher atti-
tudes play a critical role in burnout among
high school students. Specifically, perceived
teacher confidence in students’ ability to
pass the Unified State Exam, teacher sup-
port in exam preparation, and perceived in-

Table 4

Correlations between burnout components and respondents’ assessment
and perception of certain characteristics of the educational environment

Variables Exhaustion g?’sl:n" of inSaZ';Z?lacy

Satisfaction with the selection of subjects and -0,15* -0,30*** —0,25"**
specialized courses

Alignment of the study track with the intended -0,04 —-0,19*** -0,16™**
field of further education

Teachers’ and administration’s interest in —-0,19*** —0,31*** -0,26™*
students’ successful performance on the Unified

State Exam (USE)

Teachers’ support in preparation for the Unified -0,23*** -0,36"** -0,29***
State Exam (USE)

Satisfaction with the school’s preparation for the -0,29"** | —0,44** —-0,37***
Unified State Exam (USE)

Perceived confidence and support from teachers -0,33"** | —0,42** -0,39***
toward the respondent

Perceived doubts from teachers regarding the 0,35 0,35*** 0,41**
respondent’s abilities and success
Note: *p < .05, **p < .01, ***p < .001
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terest of teachers and school administrators
in students’ academic success were all mod-
erately and negatively correlated with burn-
out. Conversely, perceived teacher doubt
regarding students’ ability to pass the exam
was positively associated with burnout.
Table 5 presents differences in burnout
levels between student groups based on

whether they reported receiving teacher
support, praise, and encouragement
throughout the academic year or whether
they experienced negative teacher interac-
tions, such as harsh remarks, insults, or
shouting.

Statistically significant differences were
observed in all cases, with mean score

Table 5
Burnout scales and perceived attitudes of teachers

Scale Variable Group | N M SV::?::; p E;:‘ze:t

Exhaustion Support Yes 410 12,26 118034 (0,00 0,17
No 702 | 13,27

Cynicism Yes 410 | 10,23 | 103413 |0,00| 0,28
No 702 11,79

Sense of inadequacy Yes 410 6,59 104783 |0,00| 0,27
No 702 7,53

Exhaustion Praise Yes 625 | 12,46 | 126290 |0,00| 0,17
No 487 | 13,48

Cynicism Yes 625 10,65 114110 |0,00| 0,25
No 487 | 11,98

Sense of inadequacy Yes 625 6,82 113529 |0,00| 0,25
No 487 7,68

Exhaustion Approval Yes 562 12,49 131013 (0,00| 0,15
No 550 | 13,34

Cynicism Yes 562 10,80 129977 |0,00| 0,16
No 550 11,67

Sense of inadequacy Yes 562 6,88 126877 |0,00| 0,18
No 550 7,51

Exhaustion Harsh remarks Yes 443 14,15 95765 (0,00 0,35
No 669 | 12,09

Cynicism Yes 443 | 12,34 97402 |0,00| 0,34
No 669 | 10,49

Sense of inadequacy Yes 443 7,97 91456 |0,00| 0,38
No 669 6,68

Exhaustion Insults Yes 179 14,57 55508 (0,00 0,34
No 933 12,59

Cynicism Yes 179 | 12,64 56083 |0,00| 0,33
No 933 | 10,96
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Scale Variable Group | N M :Ijvm?::y p E;:::t

Sense of inadequacy Yes 179 8,08 57206 |0,00| 0,32
933 7,02

Exhaustion Yelling Yes 298 | 14,01 91353 |0,00| 0,25
814 | 12,50

Cynicism Yes 298 12,39 85077 |0,00| 0,30
814 | 10,80

Sense of inadequacy Yes 298 6,95 89246 |0,00| 0,26
814 7,85

differences exceeding two points in some
instances. The effect sizes were substan-
tial, with a maximum value of 0,38 for
harsh remarks. Overall, negative teacher
interactions (e.g., harsh remarks, insults,
shouting) demonstrated stronger effect
sizes compared to positive interactions
(e.g., support, praise, encouragement).
Students who perceived negative teacher
attitudes exhibited higher burnout levels,
whereas those who viewed their teachers
as supportive reported lower burnout lev-
els. Furthermore, the association between
perceived negative teacher attitudes and
burnout was stronger than the association
between perceived positive teacher atti-
tudes and burnout.

Discussion

This study reveals multiple significant
associations between school burnout and
various characteristics of the educational
environment.

First, we examined the relationship
between school burnout and objective
characteristics of the educational environ-
ment. The findings indicate no significant
association between burnout and the avail-
ability of specialized academic tracks, the
number of 11th-grade classes in a school,
or the number of mock exams taken by the
second semester. However, high academic
workload demonstrated a weak but posi-

tive correlation with burnout. The potential
link between burnout and the type of aca-
demic track requires further investigation.
Overall, the results suggest that burnout
is less related to objective indicators of the
educational environment and more strong-
ly associated with students’ ability to make
choices (e.g., selecting academic tracks
and additional courses) and to extend their
learning beyond the framework of the Uni-
fied State Exam (USE) through extracur-
ricular education. Such activities may en-
hance students’ well-being, reduce physi-
cal inactivity, and provide opportunities for
self-actualization and achievement. Given
that highly motivated high school students
devote most of their time to USE prepara-
tion, our findings suggest that participation
in voluntary activities such as sports and
foreign language courses may serve as im-
portant psychological resources that help
mitigate burnout.

Second, school burnout was analyzed
in relation to students’ perceived charac-
teristics of the educational environment.
The results indicate that higher satisfaction
with the availability of subjects and special-
ized courses corresponds to lower burnout
levels across all dimensions. Furthermore,
the better a student’s academic track aligns
with their intended field of study, the lower
their levels of cynicism and perceived in-
adequacy. Additionally, greater satisfac-
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tion with school-based USE preparation
was associated with lower exhaustion,
cynicism, and perceived inadequacy. Thus,
students’ satisfaction with the opportuni-
ties provided by their schools, along with
their ability to take advantage of these op-
portunities, plays a crucial role in burnout
prevention and may serve as a protective
factor against it.

Third, we examined the relationship
between school burnout and students’ per-
ceptions of teacher and administrative at-
titudes toward them. The analysis revealed
consistently significant statistical associa-
tions: positive teacher attitudes — such as
confidence in students’ success, support,
praise, and encouragement — were linked
to lower burnout levels. Conversely, a lack
of confidence in students’ abilities, harsh
remarks, insults, and shouting were asso-
ciated with higher burnout scores.

These findings largely align with previ-
ous international research. For example,
studies indicate that additional physi-
cal activity is negatively associated with
emotional exhaustion [7], while academic
workload is closely linked to student ex-
haustion [5; 22]. Researchers have also
emphasized the role of social support,
particularly student-teacher relationships.
Prior studies demonstrate that teachers’
attentiveness and respect toward students
are negatively correlated with school
burnout [20], while support for struggling
students is linked to lower burnout levels
[16]. A survey of 2,400 Finnish students
found that the level of emotional support
received from teachers and classmates
was positively correlated with academic
engagement, which in turn was negatively
associated with cynicism — one of the
three core components of burnout [19].
Furthermore, a meta-analysis of studies
on different types of social support and
school burnout found a negative cor-
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relation between all forms of social sup-
port and students’ sense of inefficacy in
school [11].

Thus, teacher-student relationships
play a significant role in students’ emotional
well-being, a finding supported by both in-
ternational research and the results of the
present study.

Conclusions

The identified relationships between
perceived characteristics of the edu-
cational environment and the severity
of academic burnout among students
have significant practical implications
and considerable managerial potential.
These findings can serve as a founda-
tion for targeted interventions and ad-
ministrative decisions in schools aimed
at preventing burnout. Key strategies
may include (1) reducing academic
workload, (2) enhancing students’ self-
regulation skills, fatigue recognition, and
self-care practices, and (3) improving
the overall school climate and the quality
of student-teacher relationships. It is cru-
cial to invest in teacher training, expand-
ing their knowledge of student burnout,
its antecedents, and its consequences.
This will enable educators to effectively
support students’ emotional well-being,
prevent burnout, and provide a more
adaptive learning environment. Addition-
ally, when designing USE (Unified State
Exam) preparation programs, schools
should consider students’ intentions and
incorporate their feedback as a potential
indicator of program effectiveness.

Although the present study does not
establish causal relationships, it suggests
the existence of reciprocal links between
school burnout and teacher behavior.
On one hand, students experiencing ex-
haustion, cynicism toward learning, and
a perceived mismatch with academic ex-
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pectations may elicit more frustration and
less empathy from teachers. On the other
hand, negative teacher attitudes — such
as a lack of praise, support, and encour-
agement — may contribute to increased
exhaustion, cynicism, and feelings of inad-
equacy among students.

An important consideration is the role
of universities, which admit emotionally
exhausted first-year students who may
already exhibit cynicism toward the educa-
tional process. The findings highlight po-
tential challenges in student adaptation to
the university environment and emphasize
the need to address their emotional well-
being to minimize the risk of escalating
burnout and subsequent psychological and
academic difficulties.

Future research directions include
comparing burnout severity among stu-
dents enrolled in different academic
tracks, examining gender differences, and
analyzing variations in burnout levels be-
tween high school students and vocational
college students. Additionally, it would be
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Abstract

Objective. The present study aims to investigate the effectiveness of moti-
vational interviewing in enhancing resilience, sense of purpose, and social
interest among adolescent girls in middle school (ages 13-14). Methods. This
study employed a quasi-experimental design with a pre-test/post-test and a
control group. The tools used in this study included the Connor-Davidson Re-
silience Scale, Crumbaugh and Maholick’s Purpose in Life Test, and Crandell’s
Social Interest Scale. Data analysis was performed using multivariate analysis
of covariance (MANCOVA). Results. The findings suggest that motivational
interviewing significantly enhances adolescent girls’ sense of purpose dur-
ing the intervention phase (np* = 0,473) and follow-up phase (np? = 0,378).
It also improves their resilience during the intervention phase (np* = 0,247)
and follow-up phase (np* = 0,205). Furthermore, motivational interviewing is
effective in increasing adolescent girls’ social interest during the intervention
phase (np? = 0,203) and follow-up phase (np* = 0,109). Conclusions. Overall,
motivational interviewing can strengthen adolescents’ resilience against chal-
lenges, foster a sense of purpose, and serve as a foundation for social interest,
increased empathy, and greater social participation.

Keywords: motivational interviewing, resilience, sense of purpose, social inter-
est, adolescent girls
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A cheKTUBHOCTb MOTUBALMOHHOIO MHTEPBbLIO
B pa3BUTUUN YCTOMNUYMBOCTMU, LieJSIeyCTPEMIEHHOCTHN
U couManbHOro nHTepeca y AeBo4eK-nogpocTKoB
B CpeAHeu wwKone
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Pe3stome

Llenb. HacTosiLee uccnegoBaHne HanpaBneHo Ha nayyeHune ahPeKTUBHO-
CTM MOTUBALMOHHOIO MHTEPBbIO B MOBLILUEHUN YCTONYMBOCTHM, HYyBCTBA Lie-
nNeycTpeMeHHOCTU 1 CoLManbHOro MHTepeca y AeBOYEK-NOAPOCTKOB Cpef-
Hew wkonbl (13—-14 net). MeTopbl. B nccnepoBaHum ncnonb3oBancs Kea-
3NIKCNEPUMEHTASIbHBIV ON3aNH C NPEATEeCTOM, NOCTTECTOM U KOHTPOSbHOMN
rpynnoii. B ka4ecTBe VMHCTPYMEHTOB MPUMEHSNUCH LUKana yCTOMYMBOCTH
KoHHopa-[1aBmacoHa, TecT cMbicna Xu3Hun Kpambo n Maxonuka, a Takxe
LKana couynansHoro nHtepeca Kpangenna. AHanvna gaHHbIX NPOBOAMICS C
MCMoMb30BaHMEM MHOrOMepHOro kosapuaumoHHoro aHanmsa (MANCOVA).
PeSyﬂbTaTbl. nOﬂyHeHHble OaHHble CBMAOETEeNIbCTBYOT O TOM, 4TO MOTUBA-
LMOHHOE UHTEPBbIO 3HAYUTENBHO MOBbLILLAET YYBCTBO LIENEYCTPEMIIEHHOCTH
y AEeBOYEK-MOAPOCTKOB KaK Ha aTane nHtepseHuun (np?> = 0,473), Tak 1 Ha
3Tane nocneayroLlero HaénoaeHns (np? = 0,378). OHO Takxe Cnoco6CTBY-
€T MOBbILLEHNIO NX YCTOMYMBOCTU Ha 3Tane MHTepBeHumu (np? = 0,247) n
nocnegytoilero HaénwopeHna (np* = 0,205). Kpome TOro, MoTMBaLMOHHOE
VHTEPBbIO 3PPEKTUBHO YBENNYMBAET COLMANbHbIA UHTEPEC NOOPOCTKOB B
nepuopf nHtepseHummn (np* = 0,203) 1 Ha 3Tane nocnepyLLEero HabnwaeHus
(np? = 0,109). BbiBOABI. B LLENOM MOTMBALMOHHOE MHTEPBLIO MOXET CMo-
CO6CTBOBATb YKPEMJIEHNIO YCTOMUYMBOCTU MOAPOCTKOB Mepes XUIHEHHbIMU
TPYAHOCTAMM, (hOPMMPOBAHUIO YyBCTBA LieNeyCTPEMIEHHOCTH, @ TaKkXe Chy-
XXUTb OCHOBOW AN pa3BUTUA COLMANbHOrO MHTEpPeca, NOBbILLEHNS aMNaTum
”n BOBJIEHYEHHOCTU B coumnarnbHoe Bsammop,eﬁcmme.

KnroyeBble cnoBa: MOTVBALMOHHOE UHTEPBbIO, yCTOVIHVIBOCTb, Leneycrpem-
NIEHHOCTb, CouMasbHbIN UHTEPEC, 4EBOYKN-NOAPOCTKN

BnaronapHocm. MbI Bblpaxaem 61arogapHoCcTb BCEM yyawmmcs, NpuHABLLMM yHacTue B JaHHOM
nccnenoBaHuu.

[dononHuTtenbHble AaHHble: Habopbl AaHHbIX [OCTYNHbI No agpecy: https://doi.org/10.48612/
MSUPE/pdp9-5dvh-hgrp, https://ruspsydata.mgppu.ru/handle/123456789/159

Ana untuposaHusa: MacemuHusien, ®., OepaxwaH, H. (2025). ShdpekTMBHOCT MOTUBALIMOHHOIO
VHTEPBbIO B Pa3BUTUMN YCTOMYMBOCTY, LieSIeyCTPEMIEHHOCTU U COLMANbHOrO UHTEpeca y AeBOYeK-
NoApOCTKOB B cpefHen Lwkone. [leuxonornyeckas Hayka n obpasosarue, 30(2), 61-72. https://doi.
org/10.17759/pse.2025300205
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Introduction

Adolescence is a pivotal period of trans-
formation. During this time, teenagers are in-
fluenced by various internal and external emo-
tions, which can sometimes be contradictory
and may contribute to the challenges and issues
faced during this stage. Thus, one of the es-
sential skills during adolescence is the ability to
master these emotions and enhance resilience
against them (Mahmoud Alilou, Khanjani, Bayat,
2017). Resilience is defined as the capacity to
withstand stress and return to a natural state of
equilibrium after experiencing stressors (Karimi
et all., 2016). Resilience is a dynamic process
that reflects an individual’'s positive adaptation
to significant life hardships, facilitated by protec-
tive processes that exist alongside risk factors
and side effects, making it a crucial component
in reducing negative emotions and solving
problems during adolescence (southwick et all.,
2014). Research indicates that increasing resil-
ience is a necessary element for psychological
adjustment, personal satisfaction, a sense of
competence, social efficacy, academic success,
and overall physical and mental health, and can
be effective in regulating and balancing the con-
tradictory and negative emotions of adolescents
(Ghaempour, Esmailian, Sarafraz, 2019; Ong,
Edwards, Bergeman, 2006).

One of the influential factors in enhancing
resilience is having a purpose in life. Purpose-
fulness can significantly increase resilience
against various problems and issues (Ostafin,
proulx, 2020). Purposefulness is a predictive
concept regarding the fulfillment of goals that
are meaningful to the individual and also impact
the world around them (Malin, Liauw, Damon,
2017). Healthy and purpose-driven adolescents
are characterized by their ability to establish
positive interpersonal connections and possess
a social interest. Social interest is not a singular
concept but rather an amalgamation of feelings
and behaviors. Essentially, social interest signi-
fies a propensity for collaboration, which can be
fostered through community and social life via
cooperation, participation, understanding, and
compassion (Sergazi, Hoseini, 2021). Individu-

als with social interests set positive life goals
and lifestyles based on empathy, responsibil-
ity, cooperation, and sharing, enabling them to
successfully resolve their issues (Poorseyed et
all., 2016). Overall, the World Health Organiza-
tion (2022) identifies four dimensions of mental
health: functioning, adaptability, perfection, and
connection (Organization WH , 2022).

Given the significance of resilience, purpose-
fulness, and social interest in shaping mental
health and the special importance of adolescence
as a period where personality structure and de-
meanor are established, and individuals attain a
definition of their identity, employing methods to
create and enhance these variables is essential.
One of the relevant and effective methods, due to
its short-term sessions suitable for implementa-
tion in schools and interaction with adolescents,
is therapy through motivational interview. Motiva-
tional interview enhances counseling effective-
ness by increasing intrinsic motivation and guid-
ing individuals through higher stages of psycho-
logical readiness for change and acceptance of
health recommendations (Hosseini et all., 2020).
This client-centered and directive therapeutic ap-
proach aims to strengthen and increase internal
motivation for change by identifying, recognizing,
and resolving doubts, ambivalence, and incon-
sistencies in behavior, using an interactive and
empathetic listening style to boost motivation
(Panahi et all., 2022).

Regarding the impact of motivational inter-
view on the variables of the current research in
Iran, no study has been conducted, and the ex-
isting studies involving motivational interview are
implicitly related to the discussed variables. For
instance, In a study, It was found that motivation-
al interview impacts procrastination (intentional
procrastination, fatigue-induced procrastination,
and disorganization-induced procrastination),
which can implicitly relate to the discussion of
adolescents’ purposefulness in education (Hos-
seini et all., 2020). Similarly, Researchers in a
study, have identified motivational interview as
an effective intervention in reducing academic
procrastination and enhancing students’ moti-
vation and effort (Garavand et all., 2022). Re-
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searchers in a study, have deemed motivational
interview effective in enhancing self-efficacy and
the power of tolerance and resilience against
distress in patients (Bourojeni et all., 2021). In a
study it was found that motivational interview ef-
fective in reducing academic procrastination and
increasing academic resilience and motivation
for educational purposefulness (Bagheri Hosein
Abadi, Yoosefi, 2023). Researchers have con-
sidered a therapeutic package based on motiva-
tional interview (Rezaei et all, 2023), acceptance
and commitment therapy, and compassion-fo-
cused therapy effective in increasing resilience
against imperfection and health-related anxiety
in female patients with MS. It was found that mo-
tivational interview effective in resilience and tol-
erance towards distress (Kashefizadeh, 2022).

In international research, the effectiveness of
motivational interview has been examined in vari-
ous dimensions, and regarding the variables of the
current research, a few studies can be mentioned;
motivational interview has been effective in in-
creasing resilience and toughness in students with
low academic scores (Roy, 2017). Motivational
interview as effective in increasing resilience and
self-esteem in students (Moss, 2010). Motivational
interview effective in increasing tolerance and resil-
ience in students against sexual violence (Muturi,
2022). In a study, it was found that motivational
interview can be impactful in increasing meaning
and purposefulness in life (Hwang et all., 2023).
Motivational interview effective in increasing hope,
meaning, empowerment, and effective participa-
tion (Glassman, 2013). It was found that social
motivational interview to be effective in enhanc-
ing the desire, interest, and social participation of
autism patients (Elias, White, 2020). Motivational
interview to be effective in increasing the participa-
tion of patients diagnosed with acute psychosis in
occupational, educational, and social dimensions
(Hampson, Hicks, Watt, 2015).

Theoretical and empirical reviews of this
research regarding the effectiveness of motiva-
tional interview indicate that it has indirectly influ-
enced the increase in resilience, purposefulness,
and social interest. However, since previous do-
mestic and international studies have not directly
addressed the effectiveness of motivational inter-
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view on these variables, especially in the adoles-
cent group-acritical period for the formation of a
purposeful and positive demeanor, socialization,
and the foundation of cooperation, empathy, and
social participation-the researchers in this study
seek to answer whether motivational interview
can influence resilience, purposefulness, and the
creation of social interest in adolescent girls.

Method

Participants

The current research is a quasi-experimental
study with a pre-test/post-test and control group.
The statistical population consists of adolescent
female students in the first grade of middle school
in Khorramabad County during the academic
year 2023-2024. Using random cluster sam-
pling, initially, among Khorramabad’s districts 1
and 2, district 2 was randomly selected. Then,
using simple random sampling, 30 ninth-grade
students were selected and randomly assigned
into two groups of 15 each for the experimental
and control groups. The demographic information
of participating students, who were randomly as-
signed to two groups, experimental and control,
was as follows: The father of 28 participating stu-
dents was government-related or affiliated with
governmental organizations, and the occupation
of the fathers of two was independent. Twelve
students’ mothers were housewives, while 18
other students had working mothers, most of
whom were employed in government-related pro-
fessions. Nineteen of the students’ fathers had a
bachelor's degree, five had a master’'s degree,
five had a doctoral degree, and one had a diplo-
ma. The literacy level of the mothers was also as
follows: 21 had a bachelor’'s degree, seven had
a master’s degree, and two had a diploma. The
economic status of 28 students was average,
with two leaning toward the upper end. Thirteen
students were only children, 11 had one sibling,
and 6 had two siblings.

Ethical Considerations

Ethical principles adhered to in this research
included obtaining informed verbal consent from
students and their parents for participation,
maintaining the confidentiality of members’ infor-
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mation and discussions, explaining the research
objectives to students and their parents, and
providing transportation for students to attend
motivational interview training sessions. Addi-
tionally, upon the conclusion of the intervention
and the follow-up phase, the students in the ex-
perimental group were informed that should they
require counseling due to participation in motiva-
tional interview sessions, they could contact the
researcher to facilitate access to a counselor.

Research Methodology

The instruction was conducted in eight three-
hour sessions on Wednesday afternoons, from 3
to 6 PM, at the school. Before the motivational
interview training sessions commenced, both
the experimental and control groups completed
the Connor-Davidson Resilience Scale, the
Crumbaugh and Maholick’s Purpose in Life Test,
and Crandall’'s Social Interest Scale as a pre-
test. Subsequently, the training sessions were
conducted for the experimental group over two
months, while no training was provided to the
control group. At the end of the sessions, both
groups completed the aforementioned question-
naires again. three months after the post-test
phase, to assess the intervention’s lasting ef-
fect, a follow-up phase was conducted with both
groups completing the relevant questionnaires,
and the results were compared with the pre-
test and post-test scores of both groups. The
data analysis was performed using Multivariate
Analysis of Covariance (MANCOVA) with SPSS
software version 28.

Research instruments:

Connor-Davidson Resilience Scale: This
questionnaire, designed in 2003 with 25 items, is
scored on a Likert scale. Connor and Davidson
reported a Cronbach’s alpha coefficient of 0,89
for the scale and a test-retest reliability coeffi-
cient of 0,87 over a four-week interval (Arkian,
Jadidi, Mihandost, 2022). In The Iranian adap-
tation of this scale, Cronbach’s alpha reliabil-
ity coefficient of 0,89 and validated the scale
through item-total correlations ranging from 0,41
to 0,64 (Farahani, Hamidi Poor, Heidari, 2021).
In a study, Cronbach’s alpha for the Connor-
Davidson Resilience Scale among adolescents
was 0,81. The average resilience score for this
group was 67,51 with a standard deviation of
12,84 (Mehboodi, Amiri, Molavi, 2021).

Crumbaugh and Maholick’s Purpose in
Life Test: Crumbaugh and Maholick developed
this 20-item scale to measure the meaning
and purpose of life as conceptualized by Vik-
tor Frankl (Crumbaugh, Maholick, 1964). They
reported a split-half reliability of 0,81 and a cor-
relation of 0,68 with Frankl’s questionnaire. The
Persian version of the scale has a Cronbach’s
alpha of 0,92 (Cheraghi, Arizi samani, Farahani,
2009). In this Persian study, raw scores of 121
and 71 were also determined as the 90th and
10th percentile cut-off points, respectively.

Crandall’s Social Interest Scale (SIS):
This instrument requires respondents to indi-
cate which of the 15 pairs of characteristics they
value most (Rahimi, Azadfallah, 2018). James
Crandall reported the validity of his question-

Table 1
Summary of Motivational interview Training Session Content
Session Educational Content
First Introduction of members, expression expectations and rules, introduction to the concept of motivation.
Second | Training on the process and stages of change.
Third Clarification of emotions using techniques such as empathy, reflective listening and acceptance.
Fourth Working on members’ ambivalence.
Fifth Emphasizing members’ self-efficacy in evaluating and measuring their ability to change.
Sixth Emphasis on identifying values.
Seventh | Exploration and organization of members’ values.
Eighth Recognizing situations that cause demotivation and ways to counteract them.
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naire as 0,77 (cheraghi, Arizi samani, Farahani,
2009), which, following research (Ghadamali,
2013), resulted in a Cronbach’s alpha coef-
ficient of 0,61 (Ghol mohammad, Mirhashemi,
2021; Esfahani et all., 2023). In another study
by Iranian researchers, Cronbach’s alpha for
this scale was reported as 0,71, and the av-
erage score of Iranian university students on
this scale was 6,86 with a standard deviation
of 1,79 (Ghol mohammad, Mirhashemi, 2021).
The reliability of the measurement tools in this
research was examined using Cronbach’s al-
pha method, yielding coefficients of 0,83 for the
resilience scale, 0,85 for the purposefulness
scale, and 0,76 for the social interest scale,
confirming the reliability of the measurement
instruments.

Results

The research findings were analyzed using
SPSS software version 28, and the multivariate
analysis of covariance (MANCOVA) test was
employed to evaluate the effectiveness of mo-
tivational interview intervention. Controlling for
pre-test scores, post-test scores of the groups
were compared once, and follow-up scores
were compared once, meaning two covariance
analyses were conducted. Before performing
the covariance analysis, the assumption of sta-
tistical homogeneity was examined. Initially, box-
plot diagrams were used to identify outlier data,

which were then corrected and placed within
the minimum and maximum range. The normal-
ity of the distribution of variables was assessed
using skewness and kurtosis statistics and the
Shapiro-Wilk test. Given that the skewness and
kurtosis values fell within the —2 to +2 range the
significance level of the Shapiro-Wilk test for all
variables was greater than 0,05 (p > 0,05), the
normality assumption was confirmed, and there
was no severe or problematic deviation in the
data distribution. The homogeneity of variances
assumption was examined using Levene’s test,
which showed significance levels for pre-test
resilience scores of 0,725, purposefulness of
0,871, and social interest of 0,943, indicating
that the homogeneity of variances assumption
was met (p > 0,05).

The results in Table 2 indicated that the av-
erage resilience score in the intervention group
increased from 79,87 in the pre-test to 83,07
in the post-test and 82,04 in the follow-up. The
average score for purposefulness in the inter-
vention group rose from 87,93 in the pre-test to
93,20 in the post-test and 92,27 in the follow-
up, while the average score for social interest
increased from 6,73 in the pre-test to 7,93 in the
post-test and 8,07 in the follow-up.

The results demonstrated the intervention’s
effectiveness on the post-test scores in Tables
2 and 3 and on the follow-up scores in Tables
4 and 5.

Table 2
Descriptive statistics of mean and standard deviation of variables by group and time
Variable Stage or Time . Mean = SD
Intervention Group Control Group

Resilience Pre-test 79,87a £10,42b 79,53+9,98

Post-test 83,07+9,98 80,33+9,88

Follow up 82,40+9,64 79,67+7,98
Purposefulness Pre-test 87,93+14,23 86,73+13,65

Post-test 93,20+13,65 86,73+14,15

Followup 92,27+13,36 85,93+13,60
Social Interest Pre-test 6,73+2,58 7,20+2,43

Post-test 7,93+2,89 7,27+1,90

Follow up 8,07+2,84 7,47+2,00

Note: a = Mean, b = Standard deviation.
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Table 3

Wilks’ Lambda Multivariate Test and Examination of the Homogeneity
of Covariance Matrices Assumption

Wilks’ Lambda
Value F p-value
0,424 10,42 <,001

Test of Equality of Covariance Matrices
Box’s M F
6,97 1,03

p-value
0,406

The Box’s M test, aimed at examining the
homogeneity of covariance matrices assump-
tion (Table 2), confirmed the aforementioned
assumption (F=1,03, p=0,406). The multivariate
effect examined with Wilks’ Lambda indicated
a confirmed effect of the motivational interview
intervention on the linear combination of resil-
ience, purposefulness, and social interest scores
at the post-test time (Wilks’ Lambda = 0,424,
F = 10,42, p < 0,001). The results of the AN-
COVA test within the MANCOVA context are
presented in Table 3. The adjusted or marginal
means (post-test means after controlling or neu-
tralizing the pre-test scores in both groups) are
also included in Table 3.

The analysis of covariance (ANCOVA) re-
sults, as shown in Table 3, substantiated the ef-
fectiveness of the motivational interview inter-
vention across the three variables of resilience,
purposefulness, and social interest (p > 0,05).
The examination of adjusted means revealed

that the motivational interview intervention suc-
cessfully enhanced resilience, purposefulness,
and social interest among the subjects. The
partial eta squared (n?) values indicated that
the most significant impact of the intervention
was on purposefulness (n 2= 0,473), followed
by resilience (np2= 0,247), and social interest
(n,? = 0,203). The findings related to the inter-
vention’s effectiveness over the follow-up pe-
riod (sustainability of effect) are presented in
Tables 4 and 5.

The Box’s M test results (Table 4) confirmed
the homogeneity of covariance matrices as-
sumption (F = 0,96, p = 0,448). The multivariate
effect assessed with Wilks’ Lambda indicated a
confirmed effect of the motivational interview in-
tervention on the linear combination of resilience,
purposefulness, and social interest scores at the
follow-up time (Wilks’ Lambda = 0,513, F = 7,28,
p < 0,001). The ANCOVA test results within the
MANCOVA context are detailed in Table 5.

Table 4
ANCOVA Test for Examining the Effectiveness of the Intervention
on Research Variables (at Post-Test Time)
Marginal mean (Post-Test
Variable 9 ( - ) . Mean F value | p-value 1.2
Control Group | Intervention Group | difference P
Resilience 82,93a+,605b 80,47+,605 2,46+,859 8,21 0,008 | 0,247
Purposefulness 92,68+,806 87,26+,806 5,42+1,144 22,44 <,001 0,473
Social Interest 8,10+,280 7,10+,280 1,00+,397 6,38 0,018 | 0,203
Note: a = Mean, b = Standard error of mean.
Table 5

Wilks’ Lambda Multivariate Test and Examination of the Homogeneity
of Covariance Matrices Assumption

Wilks’ Lambda
Value F p-value
0,513 7,28 0,001

Test of Equality of Covariance Matrices
Box’s M F p-value
6,55 0,96 0,448
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Table 6
ANCOVA Test for Examining the Effectiveness of the Intervention
on Research Variables (at Follow-Up Time)
Variable Ma.rglnal mean (Post-Test) . Mean F value | p-value 1.2
Intervention Group Control Group difference P
Resilience 82,29a+,700b 79,77+,700 2,51+,993 6,43 ,018 ,205
Purposefulness 91,73+,949 86,47+,949 5,26+1,347 15,22 ,001 ,378
Social Interest 8,23+,371 7,31+,371 ,92+ 527 3,05 ,093 ,(109

Note: a = Mean, b = Standard error of mean.

The findings (Table 5) demonstrated that
the sustainability of the motivational interview
intervention’s effect on resilience and purpose-
fulness was confirmed at a 95% confidence
level (p < 0,05). The sustainability of the inter-
vention’s effect on social interest was confirmed
with some leniency at a 90% confidence level
(p < 0,10). Similar to the post-test scores, the
most significant effectiveness of the motivational
interview intervention was on purposefulness
(np2= 0,378). Overall, the findings indicated that
the motivational interview intervention led to im-
provements in resilience, purposefulness, and
social interest, and the sustainability of the inter-
vention’s impact was approximately confirmed
over the follow-up period.

Discussion

This research aimed to examine the effec-
tiveness of motivational interview on resilience,
purposefulness, and adolescent girls’ social
interest. The findings suggest that motivational
interview enhances the purposefulness of
adolescent girls during the intervention phase
(ﬂ,f = 0,473) and follow-up phase (np2 = 0,378).
It also enhances their resilience during the inter-
vention phase (n ? = 0,247) and follow-up phase
(n,? =0,205). Motivational interview is also effec-
tive in increasing adolescent girls’ social interest
during the intervention phase (11,,2 = 0,203) and
follow-up phase (n = 0,109). Overall, the use
of motivational interview can be effective in en-
hancing resilience, purposefulness, and to some
extent, social interest.

Motivational interview, characterized by ac-
tive dialogue, non-judgmental stance, and posi-
tive acceptance based on client-centered and

68

humanistic therapy by Rogers, can mitigate neg-
ative emotions and feelings (Urfa, Asci, 2023),
contributing to the development of resilience
and fortitude against emotional challenges. In
the construct of resilience, regulating and mas-
tering negative emotions, as well as fostering
motivation to resist and confront challenges,
are influential. In this regard, motivational inter-
view can validate emotions and create a sense
of empowerment and motivation to control and
address issues, thereby enhancing resilience.
Some existing research in this field is consistent
with this finding (Glassman et all., 2013; Bagh-
eri Hosein Abadi, Yoosefi, 2023; Rezaei et all.,
2023; Kashefizadeh et all., 2022; Moss, 2020;
Muturi, 2022).

Motivational interview can encourage ado-
lescent clients to articulate personal values and
goals aligned with their beliefs and identity, ef-
fectively creating a sense of purposefulness in
academic, professional, and social dimensions. It
can facilitate change by reassessing clients’ val-
ues and encouraging the selection of functional
values toward desired goals (Caccavale, 2020).
These findings are consistent with some research
(Hosseini et all., 2020; Karimi et all., 2016; Hwang
et all., 2023; Glassman et all., 2013).

Another variable assessed in this study, which
increased among adolescents through motiva-
tional interview, is the level of social participation
and empathy, discussed here as social interest.
The core of motivational interview involves em-
pathy and understanding the client’s lived world.
Such skills ultimately lay the groundwork for
social interest and increased social participation
among clients. These results are in line with some
research (Baradaran et all., 2017; Seifollahzadeh
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et all., 2021; Elias, White, 2020; Hampson, Hicks,
Watt, 2015; Moss, 2010; Peters et all., 2019; Ga-
lal et all., 2018; Kim, Yang, 2016).

Conclusions

As discussed, employing motivational in-
terview as a humanistic and hope-centered
approach, feasible in limited session contexts
within the school setting and in relation to ado-
lescents with their unique age characteristics,
has been effective. It has led to increased re-
silience, the creation of purpose and meaning,
as well as the improvement of social skills and
cooperation, and generally, an increase in social
interest.

Limitations and Suggestions. Such re-
search, due to its limitation to the group of girls,
has constraints that may complicate the gen-
eralization of these findings. Additionally, the
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Abstract

Context and relevance. The PERMA model is basic for understanding what
elements and their corresponding psychological mechanisms determine a
teacher’s positive functioning. Objective. The aim of the study is to identify the
characteristics of psychological well-being of Russian teachers and to deter-
mine its social and demographic predictors and correlates. The predictors are
age, gender, length of service, qualification category, his/her place of residence
and region of residence, family status and the presence of his/her own children.
The correlates of teacher’s psychological well-being are teacher’s attitude to
school, motivation, energy, enthusiasm, satisfaction with work, relationships
with colleagues, involvement in school life, self-assessment of effectiveness,
professional achievements. An additional goal is to determine norms of psy-
chological well-being for Russian teachers based on the PERMA-profiler
instrument. Methods and materials. The volume of the aggregate sample
amounted to 1018 people — secondary school teachers, 884 people (86,8%)
are women, 134 people (13,2%) are men. Results. The Russian teachers have
the same level of psychological well-being as a whole Russian sample. How-
ever, teachers are more involved in activities, there is an imbalance of nega-
tive/positive affect, positive assessments of their physical health are reduced.
The component of relationships is not characterized by significant expression,
which can be a limitation in the productive and effective performance of profes-
sional activities. Predictors of school teacher psychological well-being are older
age, presence of family and children, as well as living in regions remote from
the center, with lower population density and having national autonomies in
their composition. The psychological well-being of a teacher is associated with
the development of autonomous motivation, energy, enthusiasm, involvement
in work, agency, high evaluation of self-efficacy. Characteristics of the school’s
organizational climate and organizational culture are related to the teacher’
psychological well-being.

Keywords: psychological well-being, school teachers, PERMA model, social
and demographic predictors, correlates of psychological well-being
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NMcuxonornyeckoe 6naronosiyyme LWWKOJSIbHOrO y4YUTens:
npeaukKTopbl U Koppenatbl mogenn PERMA

E.H. BonkoBa

®efepanbHbI HAYYHBIN LEHTP NCUXONOMMYECKUX U MEXOUCUUNAMHAPHBIX UCCefoBaHWN,
Mockea, Poccuiickas degepaumsa

P4 envolkova @yandex.ru

Pe3srome

KoHTeKkcT u akTyanbHocTb. Mogens 6narononyyns PERMA sensetcs 6a3o-
BOV AN NOHUMAaHWUA TOro, Kakme 3f1eMeHTbl 1 COOTBETCTBYOLLME UM MCUXO-
NOrN4YecKne MexaHu3Mmbl ONpeaensoT NO3UTUBHOE (DYHKLMOHUPOBAHME Y4n-
Tens. Llenbto nccnepgosanuns 6b110 BbISBEHUE XapakKTEPUCTUK NCUXOMOrmye-
CKOro 611aronony4ums pPOCCUMCKNX Nefaroros v onpefeneHne ero coumnanbHbiX
1 gemorpaduryeckux NpeguKTopoB N KOPPenaToB. B kayecTBe npegnkTopos
BbICTYNanu BO3pacT, MOf, CTaX paboTbl, KBanMduKauLMOHHAs KaTeropwus
YyUUTENSA, ero MecTo XWUTENbCTBA UM PErMOH MPOXMBAHUS, CEMENHBIA CTaTyC
M Hanmyne CoB6CTBEHHbIX AeTel. Koppenstamu ncuxonornyeckoro 6narono-
nyyns neparora SIBAAAMCb OTHOLUEHWE Y4YUTENS K LUKOMe, MOTUBaUMA Oes-
TENbHOCTU, YBNEYEHHOCTb paboTol, YAOBNETBOPEHHOCTb PaboTON, OpraH3a-
Luen, B3aMMOOTHOLLEHUSIMU C KOnsieramun, BOBMEYEHHOCTb B AEeATENbHOCTb
LLUKOJbI, camooLeHka 3((EKTUBHOCTM OEATENbHOCTU, NMpoheccnoHanbHble
JoCcTvxXeHus. [lononHuTenbHasa wenb UCCrnefoBaHWa CocTosna B onpepene-
HUM HOPMUPOBOYHbIX 3HAYEHUI MCUXONOrMHYECKOro 6y1arononyyms yuntenen
06Leobpa3oBaTeNbHON LLKOMbl HA OCHOBE UCMOJb30BaHMA U3MEPUTENbHOrO
nHcTpymenTta PERMA-profiler gns poccuiickori Bbi6opku. MeToabl u matepum-
anbl. /I3yyeHre ncnxonorm4eckoro 6n1aronony4ms LWKOMbHbIX YYUTENEn npo-
BOOMIOCH C Ucnonb3oBaHneM onpocHuka PERMA-Profiler, agantnposaHHoro
NS PyCCKOSI3bIYHOW BbIGOPKU. [aHHble AN VUCCNefoBaHWsA MPencTaBnsoT
0606LLEeHNe pe3ynsTaTtoB TPEX He3aBMCUMbIX WUCCNEfOBaHWN, BKIOYaBLLMX
OMPOCHUKM O MPOGECCMOHANIBHON MOTUBALMM, YBIEYEHHOCTU OESTENbHO-
CTblO, CYyOBEKTHOCTH, CaMO3(DEKTUBHOCTM, CAMOOLIEHKE OOCTUXKEHWUIA, B3a-
VMOOTHOLLIEHUAX C KOMSieraMmm, poauTensaMm 1 y4eHnKaMmm n uHgopmMaumio o
none, Bo3pacTe, CTaxe paboTbl, CEMEAHOM CTaTyce N PErMOHE MPOXMBaHUS.
O6BbeM COBOKYMHOM BbIGOpKkM cocTaBmn 1018 yenoBek — yuutener o6LLeo6-
pas3oBaTenbHOM LUKOSbI (CpedHue 1 cTapLume Knacchl), U3 Hux 884 venoseka
(86,8%) — xeHwumHbl, 134 yenoseka (13,2%) — My>X4MHbI.

Pesynbratbl. [cuxonornyeckoe 6naronosnyyme poCCUNCKOro y4uTens nmMe-
€T TOT Xe YPOBEHb KONMYECTBEHHOIO BbIPaXEHWS, HYTO U B LESTIOM Y PECMOH-
[OEHTOB pPOCCUNCKON BbiGopkM. OpHako y neparoroB 60sblUe BblpaxeHa
BOBJIEYEHHOCTb B AEATENIbHOCTb, MPUCYTCTBYET Anc6anaHc HeraTuBHOro/
no3nTMBHOro adpekTa, CHUKEHbI OLEHKM CBOEro (hnU3M4EeCcKoro 340pOBbS.
KOMMNOHEHT B3aMMOZENCTBUA B CTPYKTYpPE NMCUXONIOrMYECKOro 6n1arononyyms
He OTNIMYaEeTCHA 3HAYUTENbBHBIM BbIPaXXEHWEM, YTO MOXET BbICTyNaTb OrpaHu-
YeHVeM B MPOAYKTUBHOM U 3(PPEKTUBHOM BbINONHEHNW NPOCECCUOHATBHOM
gesTenbHocTu. MpeamkTopamm MCUXoNorM4eckoro 6m1aronomnyyms LKOMbHO-
ro y4uTens BbICTYNalT BO3PACT, PErvoH MPOXMBaHWUA, CEMENHbIA CTaTyc u
Hanu4me cob6CTBEHHbIX AeTel. Bonee cTapmii Bo3pacT, HanmymMe cembn u
JeTen, a Takxke NpoXuBaHe B pernoHax, yaaneHHbIX oT LeHTpa, C MeHbLUEN
NAIOTHOCTLIO HacefleHUs U UMEeIoLUMX HauMoHaslbHble aBTOHOMUKM B CBOEM
cocTaBe, CrnocOOCTBYIOT COXPAHEHWUIO MCUMXONMOrMHYECKOro 6naronony4us.
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Mcuxonornyeckoe 6narononyyve y4nTens CBAa3aHo ¢ pa3BUTUEM Y HEroO aBTo-
HOMHOW MOTMBaLWW, S3HEPTUYHOCTU, 3HTYy3nasma, BOBNIEYEHHOCTU B paboTy,
CyOBbEKTHOCTU, BbICOKOM OLIEHKON camo3eKTUBHOCTU. XapaKTepucTukm
OpraHn3aLmoHHOro KnMmaTa n OpraHn3auyoHHON KymnbTypbl LLKOSIbI CBSA3aHbI
C NCUXOSIOrMYECKUM 6r1arononyymem yumntens.

KnroyeBble crioBa: NCUXonornyeckoe 6raronosnyyve, LUKOMbHbIE Yy4uUTens,
mogens PERMA, coumnanbHble 1 gemorpadunyeckme npeaukTopbl, KOPpensThbl

Nncuxosiorm4eckoro 6J'lal'0r|0ﬂy"ll4ﬂ
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npeavkTopbl 1 KoppenaTel Moaenv PERMA. Nenxonornyeckas Hayka n obpasosaHue, 30(2), 73-86.
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Introduction

The study of psychological well-being
(PWB) among adults is inseparable from
the study of professional activity. Research
findings indicate that PWB enhances work
performance (Jiménez et al., 2021), stress
tolerance (Lakioti, Stalikas, & Pezirkiani-
dis, 2020), and promotes health (Kern et
al., 2015). Findings also demonstrate that
teacher PWB affects teaching effective-
ness, student development, and educational
management (Duckworth, Quinn, & Selig-
man, 2009), as well as increases educators’
commitment to school (Cameron & Lovett,
2015). It has been shown to contribute to
self-development (Parker et al., 2012) and to
reduce stress and professional burnout (Bu-
ric et al., 2019). Among various approaches
to understanding well-being, a common and
relevant focus of research is the search for
psychological mechanisms that ensure the
achievement of PWB. These mechanisms
may include personal attributes such as
proactive coping strategies (Dekhtyarenko,
Savchenko, & Shlyagina, 2023), agency
(Volkova, 2024), self-development and self-
esteem (Minyurova & Zausenko, 2013), and
self-assessment of appearance (Labunska-
ya, 2023).

In the PERMA model, PWB is attributed
to five core components (domains): positive

emotions, engagement in activities, relation-
ships, meaning and achievement; along with
four additional domains that describe nega-
tive emotions, happiness, health, and loneli-
ness (Seligman, 2011). The primary strength
of the PERMA model lies in its holistic ap-
proach to PWB, contrasting with more limit-
ed conceptualizations (e.g., job satisfaction,
job engagement, occupational stress, and
burnout). Additionally, it integrates hedonic
and eudaemonic traditions (Goodman et
al., 2018). Research on the PERMA model
explores educational strategies aimed at
enhancing students’ PWB (Brunzell, Stokes,
Waters, 2016; Lambert, Passmore, Joshan-
loo, 2019). Empirical evidence demonstrates
a positive correlation between teacher emo-
tions and the development of students’ self-
confidence (Brunzell et al., 2016; Fredrick-
son, 2001); engagement in activities has
been shown to promote high-complexity
tasks (Seligman et al., 2009). The establish-
ment of positive relationships with students
has been shown to improve learning out-
comes (Gable et al., 2004). Furthermore,
meaningful activities have been identified
as a means to optimize students’ maturation
processes (Brunzell et al., 2016; Seligman
et al., 2009). Finally, achievement has been
shown to provide a foundation for overcom-
ing challenges (Brunzell et al., 2016).
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Although there are studies of PWB
based on the PERMA model (Adler & Selig-
man, 2016; Donaldson, van Zyl, & Donald-
son, 2022; Jim nez et al., 2021; Kroencke
et al.,, 2023; Seligman & Csikszentmihalyi,
2000; Shaik, Baboo, & Rajan, 2023), there
are not enough studies on teachers’ PWB
(Haschera & Waberb, 2021; Nguyen, 2024;
Reppa et al., 2023). Pedagogical activity is
characterized by a number of peculiarities,
including, first of all, its communicative na-
ture and, consequently, the inherently high
semantic load of relationship components in
the PERMA model. This requires specialized
research into teachers’ PWB.

The objective of the present study was
to identify the characteristics of Russian
teachers’” PWB and to determine its social
and demographic predictors and correlates.
The study focused on the PWB of general
education school teachers (middle and high
school), considering the predictors and cor-
relates of PWB. These characteristics are
proposed for use in comparative studies in
accordance with OECD recommendations
for inclusion as results in the Program for
International Student Assessment (PISA)
and the Teaching and Learning International
Survey (TALIS).

An additional task of the study was to es-
tablish normative values for Russian teach-
ers’ PWB based on the PERMA profiler tool.

Materials and methods

The study of teachers’ PB was conduct-
ed using the PERMA-Profiler questionnaire.
This tool enables the assessment of the ex-
pression of five main components (domains)
of the PERMA model - “Positive Emotions”
(P), “Engagement” (E), “Relationships” (R),
“Meaning” (M), “Achievements” (A), and four
additional components- “Happiness” (H),
“Negative Emotions” (NE), “Health” (HE),
“Loneliness” (L).
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The data represent a synthesis of the
results of three independent studies, each
of which included an adapted Russian-lan-
guage version of the questionnaire as a part
of diagnostic package (lsaeva, Akimova,
Volkova, 2022b) and questions about social
and demographic characteristics of the re-
spondents. These studies used convenience
samples, which were used to study PWB
indicators and characteristics of teachers’
professional and personal development. The
methodological tools employed in the three
studies differed depending on the specific
objectives of each study.

Sample 1. The first study included a
sample of 447 teachers from two federal dis-
tricts of the Russian Federation. The sample
consisted of teachers from these districts,
including educators in general education
schools, of whom 376 (84,1%) were women
and 71 (15,9%) were men. The average age
of the participants was 37.2 years (standard
deviation SD = 12,5). Their work experience
ranged from a minimum of one year to a
maximum of 47 years. The objective of the
research was to explore personal resources
in professional teaching activity and included
the study of motivation and passion for the
profession using the “Professional Motivation
Questionnaire” (PMO-2) (Osin et al., 2017),
the Utrecht Work Engagement Scale (UWES)
(Kutuzova, 2006; Schaufeli & Bakker, 2004),
as well as an examination of teacher agency
characteristics using the “Structure of Agen-
cy” questionnaire (Volkova, 2024).

Sample 2. The sample included
141 teachers from general education schools
in a large city, among whom 123 (87,2%)
were women and 18 (12,8%) were men.
The mean age of the participants was 44.6
years (standard deviation SD = 11,9). The
range of work experience varied from one
year to 43 years. The objective of the study
was to explore retention in the profession
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and included the Utrecht Work Engagement
Scale (UWES) (Schaufeli & Bakker, 2004),
the Q12 (Gallup) questionnaire to measure
teachers’ commitment to their school (Fred-
rickson, 2000), and a questionnaire to as-
sess teachers’ self-efficacy.

Sample 3. The sample included
430 teachers: 385 (89,5%) identified as fe-
male and 45 (10,5%) as male. The average
age of the participants was 43.4 years (stan-
dard deviation SD = 12,5), and their work
experience ranged from 0 to 52 years. This
subsample was selected from a larger study
of PWB participants. The study was con-
ducted in 37 regions across four federal dis-
tricts of the Russian Federation. It employed
a multifaceted approach, encompassing not
only the examination of teachers’ PWB but
also their self-assessment of professional
achievements, job satisfaction, and interac-
tions with pupils and colleagues.

The sample of the study included 1,018
general education teachers, of whom 884

(86,8%) were female and 134 (13,2%)
male. However, it should be noted that only
the results obtained from middle and high
school teachers were selected for subse-
quent analysis. Data were collected from
2022 to 2023 and stored in the database
of an affiliated organization. The study em-
ployed an online survey form and was con-
ducted on a voluntary, non-reimbursable,
and anonymous basis. The results were
processed using methods of descriptive
statistics, frequency analysis, analysis of
variance (ANOVA), and correlation analysis
(Pearson). The statistical software package
IBM SPSS Statistics 26 was used for data
processing.

Results

Social and demographic characteristics
of teachers of the research samples are pre-
sented in Table 1; descriptive statistics for
the total sample of teachers are presented
in Table 2.

Table 1
Social and demographic characteristics of respondents of research samples
- N (3] ¥
2 o o =2
Q. Q. o = O
£ g £ 2 E
[} 3] © 1]
n (7] (7] 7]
N (%) N (%) N (%) N (%)
Total number of respondents 447 141 yen. 430 1018

Gender

Men 71 (15,9%) 18 (12,8%) | 45(10,5%) | 134 (13,2%)
Women 376 (84,1%) | 123 (87,2%) | 385 (89,5%) | 884 (86,8%)
Age group

18-35 238 (53,2%) | 35 (24,8%) | 131 (30,5%) | 404 (39,7%)
36-55 161 (36,0%) | 76 (53,9%) | 213 (49,5%) | 450 (44,2%)
55+* 48 (10,7%) | 30 (21,3%) | 86 (20,0%) | 164 (16,1%)
Region

CFD 305 (68,2%) - 18 (4,2%) | 323 (31,7%)
VFD 142 (31,8%) | 141 (100%) 37 (8,6%) | 320 (31,4%)
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- N o *

o o o o)

% o} =% S35

£ £ £ S E

S S © <

(7] (] (7] 7]

N (%) N (%) N (%) N (%)

NWFD - - 177 (41,2%) | 177 (17,4%)
FEFD - - 198 (46,0%) | 198 (19,4%)
Settlement
City 447 (100%) | 141 (100%) | 254 (59,1%)
Village - - 176 (40,9%)

Length of service

Up to 3 years

111 (24,8%)

16 (11,3%)

66 (15,3%)

193 (19,0%)

3—-10 years

235 (52,6%)

27 (19,2%)

77 (17,9%)

339 (33,3%)

more 10 years

101 (22,6%)

98 (69,5%)

287 (66,7%)

486 (47,7%)

Qualification category

No

75 (16,8%)

32 (22,7%)

104 24,2%)

211 (20,7%)

First

226 (50,6%)

60 (42,6%)

106 (24,7%)

392 (38,5%)

Highest

146 (32,7%)

49 (34,8%)

220 (51,2%)

415 (40,8%)

Marital status

Married

246 (55,0%)

87 (61,7%)

252 (58,6%)

585 (57,5%)

Unmarried

201 (45,0%)

54 (38,3%)

178 (41,4%)

433 (42,5%)

Children

No

195 (43,6%)

40 (28,4%)

97 (22,6%)

332 (32,6%)

Yes

252 (56,4%)

101 (71,6%)

333 (77,4%)

686 (64,4%)

Note: * — for men, age group 60+; ** — only teachers of general education schools (middle and

high schools).

Table 2
Descriptive statistics for the total sample of teachers (N = 1018)

Mean | Median| SD | Min | 25th | 50th | 75th | Max
P 7,25 7,33 | 1,65 | 1,00 | 6,00 | 7,33 | 8,33 | 10,00
E 7,48 7,67 1,47 | 0,67 | 6,67 | 7,67 | 8,67 | 10,00
R 7,21 7,33 | 1,84 | 0,00 | 6,00 | 7,33 | 8,67 | 10,00
M 7,44 8,00 | 1,76 | 1,00 | 6,33 | 8,00 | 8,67 | 10,00
A 7,68 8,00 | 1,45 | 1,00 | 7,00 | 8,00 | 8,67 | 10,00
HAP 7,53 8,00 | 1,87 | 0,00 | 6,52 | 8,00 | 9,00 | 10,00
NE 5,63 5,67 | 1,97 | 0,00 | 4,00 | 5,67 | 7,00 | 10,00
H 5,88 6,00 | 2,11 | 0,00 | 4,33 | 6,00 | 7,33 | 10,00
L 4,64 500 | 2,96 | 0,00 | 2,00 | 5,00 | 7,00 | 10,00
Overall psychological well-being 7,41 7,60 1,26 | 1,67 | 6,67 | 7,60 | 8,33 | 10,00
(GWB)
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The general level of well-being, as well as
the domains of P, E, R, M, and A, are above
average and have shifted toward high val-
ues. Compared to the research samples of
the authors-developers of the questionnaire
(Butler & Kern, 2016), as well as to samples
of teachers from other countries (Haschera
& Waberb, 2021; Nguyen, 2024; Reppa et
al., 2023), the values of PWB in the Russian
teachers’ sample are higher, while the val-
ues of NE, L, and HE are lower.

In comparison to respondents from the
general Russian sample (Isaeva, Akimova,
Volkova, 2022a), teachers demonstrated
equivalent overall levels of PWB as their
peers engaged in other activities (values
of indicators for the 18-35 age group):
Welch’s t-test = 0,5755, p = 0,57. There
is no significant difference in the scores
of the domains R, M, A, and H (Welch’s t-
test values ranging from 0,2024 to 0,4002;
0,06 < p < 0,84). However, the remaining

domains differ: educators have signifi-
cantly higher engagement scores (Welch’s
t(2,1658) = 2.17, p = 0,03), are signifi-
cantly worse at assessing their health
(Welch’s t(8,5181) = 8,52, p = 0,00), ex-
perience more positive emotions (Welch’s
t(2,9844) = 2,98, p = 0,00), more often
experience negative emotions (Welch’s
t(2,6741) = 2.67, p = 0,00), and feel lonely
(Welch’s t(5,0986) = 5,10, p = 0,00). Com-
pared to preschool teachers (Volkova et
al.,, 2023), school teachers show lower
expression across all domains of PWB
(Welch’s t-values ranging from 6,0859 to
11,79; p = 0,00). Teachers also have low-
er happiness and health scores and higher
scores on the L and NE scales (Welch’s
t-values ranging from 11,80 to 16,01;
p = 0,00) than preschool teachers.

Predictors and correlates of school
teachers’ PWB in the research samples are
presented in Table 3.

Table 3
Predictors and correlates of teachers’ psychological well-being
P E R M A HAP | NE H L | GwWB
M(SD) | M(SD) | M(SD) | M(SD) | M(SD) | M(SD) | M(SD) | M(SD) | M(SD) | M(SD)
Social and demographic predictors, F(df), p, n2 (ana OB)
Gender®® F = 0,290 (df = 1; 1016), p = 0,591, n? = 0,000
Age groop®*! F = 13,906 (df = 2; 1015), p = 0,000, n? = 0,027
18-35 7,03 7,31 709 | 714 | 726 | 7,19 | 6,08( | 576 | 527 | 7,17
(1,69) | (1,62) | (1,92) | (1,97) | (1,66) | (1,92) | 2,05) | (2,16) | (2,83) | (1,34)
36-55 7,32 755 | 722 | 759 | 799 | 7,68 | 547 | 587 | 4,45 | 7,53
(1,700 | (1,35) | (1,84) | (1,59) | (1,25) | (1,83) | (1,85) | (2,12) | (2,97) | (1,19)
55+* 7,60 7,71 751 | 777 | 7,83 | 7,95 | 495 | 622 | 3,60 | 7,68
(1,31) | (1,35 | (1,61) ] (1,50) | (1,13) | (1,69) | (1,80) | (1,93) | (2,89) | (1,13)
Region®®! F = 8,556 (df = 3; 1014), p = 0,000, 12 = 0,025
CFD 6,84 725 | 712 | 737 | 727 | 7,35 | 599 | 544 | 578 | 7,7
(1,69) | (1,60) | (1,70) | (1,76) | (1,79) | (1,55) | (2,04) | (2,09) | (2,69) | (1,14)
VFD 7,50 770 | 7,44 | 763 | 791 | 7,70 | 567 | 6,13 | 4,32 | 7,64
(1,46) | (1,26) | (1,66) | (1,61) | (1,27) | (1,78) | (1,84) | (2,04) | (2,72) | (1,04)
NWFD 7,18 7,51 7,06 | 742 | 791 | 7,38 | 523 | 592 | 412 | 7,42
(1,80) | (1,58) | (2,08) | (1,85) | (1,25) | (2,15) | (1,95) | (2,23) | (3,12) | (1,44)
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P E R M A HAP NE H L GWB

M(SD) | M(SD) | M(SD) | M(SD) | M(SD) | M(SD) | M(SD) | M(SD) | M(SD) | M(SD)

FEFD 7,31 7,28 6,99 | 7,16 7,51 7,54 546 | 592 | 433 | 7,25
(1,74) (1,58) (2,10) | (1,91) | (1,37) | (2,11) | (2,06) | (2,10) | (3,24) | (1,51)

Settlement® F =0,176 (df = 1; 1016), p = 0,675, n2 = 0,000

Length of servi- F=1,291 (df =2; 1015), p = 0,275, n? = 0,003

cetolal

Qualification F =0,910 (df = 2; 1015), p = 0,403, n2 = 0,002

category'*®

Marital statust® F = 26,628 (df = 1; 1015), p = 0,000, 2 = 0,026

Unmarried 7,16 7,32 6,74 | 7,12 7,55 7,15 578 | 5,72 | 537 | 7,18
(1,79) (1,65) (1,99) | (1,97) | (1,62) | (2,03) | (1,99) | (2,23) | (2,73) | (1,40)

Married 7,32 7,59 756 | 767 | 777 | 781 | 552 | 6,01 | 410 | 7,58
(1,54) | (1,30) | (1,64) | (1,54) | (1,31) | (1,68) | (1,95) | (2,02) | (3,00) | (1,11)

Childrentt F = 34,281 (df = 1; 1016), p = 0,000, 2 = 0,033

No 6,95 7,28 6,95 | 7,00( 7,24 7,03 | 6,13( | 559 | 536 | 7,09
(1,76) (1,64) (1,95) | 1,99) | (1,63) | (1,95) | 1,93) | (2,15) | (2,69) | (1,34)

Yes 7,39 7,57 7,34 7,65 7,89 7,77 5,39 6,02 4,30 7,57
(1,58) (1,37) (1,78) | (1,59) | (1,31) | (1,78) | (1,94) | (2,09) | (3,02) | (1,18)

Correlates of psychological well-being (Pearson’s r, two-way correlation)

Autonomous 0,11 0,14" | 0,12" | 0,12 | 0,14" | 0,17 | -0,08 | 0,06 | -0,03 | 0,127~

motivation (RAI)’

Vigor'"2 0,32 0,417 0,08 | 0,477 | 045" | 0,22° | -0,31"| 0,20° | 0,03 | 0,43"

Dedication' 2 0,42" 0,43" 0,08 | 0,59" | 045" | 0,24" |-0,35" | 0,23 | 0,05 | 0,50"

Absorption'2 0,27 0,39" 0,05 | 045" | 0,36" | 0,27" | -0,28" | 0,14 | -0,06 | 0,38"

Agency' 0,29” 0,28" | 0,28" | 0,34" | 0,40" | 0,31" | -0,25*" | 0,20" | -0,18" | 0,36"

Self-efficacy? 0,26 0,16 0,11 | 0,31 | 0,50" | 0,21" |-0,25" | 0,18" | -0,05 | 0,33"

Commitment to the | 0,31" 0,05 0,18 | 0,42" | 0,15 0,19° | -0,30" | 0,17° | -0,09 | 0,30"

organization?

Professional 0,08 0,09’ 0,02 | 0,06 0,07 0,08 | -0,04 | -0,04 | -0,07 | 0,07

achivements?®

Job satisfaction® 0,53" 042" | 0,35" | 0,52 | 0,43" | 0,42" | -0,25" | 0,38" | -0,13" | 0,52"

Good relationships | 0,36™ 0,25" | 0,34" | 0,31 | 0,24" | 0,34" | -0,21" | 0,30" | -0,17" | 0,35"

with colleagues®

Good relationships | 0,47" 0,44" | 0,37" | 0,46" | 0,49" | 0,36" | -0,15" | 0,28" | -0,10" | 0,51"

with students®

Note: GWB — General indicator of psychological well-being; N — number of respondents; M —
mean; SD — standard deviation; F — Fisher’s test value; df — number of degrees of freedom;
p — level of statistical significance; n2 — effect size; RAl — relative autonomy index; 1 — data from
sample 1; 2 — data from sample 2; 3 — data from sample 3; total — data from the total sample;
*—p<0,01;** p<0,001.

A multitude of social and demographic
factors have been identified as predictors of
school teachers’ PWB. These factors include
age, region of residence, marital status, and
the presence of children. Older age, being
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married, and having children have been
shown to increase the level of PWB. Con-
versely, a decrease in PWB was observed
in regions located closer to the center, char-
acterized by higher population density and
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the absence of ethnic autonomies in their
composition. The study found no significant
associations between teachers’ PWB and
gender, place of residence (urban or rural),
work experience, or qualification category.

The correlates of the general level of
school teachers’ PWB and the domains P,
E, M, and A are as follows: autonomous
motivation, energy, enthusiasm, absorption
in activities, developed agency, high self-
esteem, commitment to school, job satis-
faction, and good relations with colleagues
and students (predominantly of medium
strength). Of the five main domains of PWB,
the relationships domain exhibited the few-
est links with the characteristics under con-
sideration and was associated with job sat-
isfaction, relationships with colleagues and
students, autonomous motivation, teacher
agency, commitment to the organization,
and was not associated with passion for ac-
tivity or professional achievements. Teach-
ers’ self-esteem regarding their professional
achievements was found to be unrelated to
PWB, except for a weak relationship with in-
volvement in activities.

Discussion

Russian teachers exhibited higher levels
of psychological well-being compared to
their international counterparts. Variations
in PWB levels among residents of different
regions are associated with factors such as
geographical distance from the capital city,
population density, and the presence of na-
tional autonomy. The type of settlement (city
or village) was found to be non-significant.
The findings suggest that PWB is a predomi-
nantly socially and culturally influenced char-
acteristic, not only in the context of studying
the organizational culture of schools but
also in the context of examining the social,
national, and even political cultures of the re-
gions where teachers reside and work. This

is particularly relevant in the context of con-
temporary migration policy issues. However,
the question of PWB’s social and cultural
conditionality requires further investigation
and may represent a promising avenue for
future research.

Our study does not confirm the viewpoint
about the low level of PB among modern teach-
ers (Minyurova, Zausenko, 2013; Pisarevska-
ya, 2019; Taylor et al., 2024; Toropova, Myr-
berg, Johansson, 2021). However, the content
of the PWB domains has its own specifics.
Modern Russian teachers are similar to their
peers in terms of the expression of the general
level of PWB. They feel happy to the same ex-
tent, believe that their lives have significance
and meaning, strive to achieve their goals, and
feel capable of accomplishing the tasks set for
them. However, teachers appear to be more
engaged in their work: school teachers have
higher levels of work engagement. Moreover,
school teachers’ work engagement increases
with age. Nonetheless, this involvement in
work presents a serious challenge for teach-
ers: balancing work activity and personal life.
Teachers’ involvement is a correlate of their
self-efficacy assessment: teachers are not just
absorbed in work; they feel competent and ef-
fective in their professional activities, which is
an important component of PWB in adult pro-
fessional life.

In the present study, the hypothesis that
PWB is associated with autonomous motiva-
tion, passion for activity, and teacher agency
was confirmed. The prevalence of autono-
mous motivation types in teacher activities,
compared to externally controlled motivation
(Fuller, Waite, Torres, 2016; Klaeijsen, Ver-
meulen, Martens, 2017; Tore, 2020), was
further investigated. The teacher’'s PWB was
found to be influenced by the following fac-
tors: passion for activity (Granziera & Per-
era, 2019; Pourtousi & Ghanizadeh, 2020),
and developed agency (Volkova, 2024).
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A distinguishing characteristic of con-
temporary educators is a pervasive ten-
dency to diminish their own joy and content-
ment in life, while concurrently exhibiting
symptoms of sadness, anxiety, and anger.
This phenomenon likely reflects challenges
in emotion regulation, particularly in the
context of emotional intelligence develop-
ment among teachers (Monteagudo et al.,
2019). Concurrently, these tendencies may
indicate suboptimal organizational struc-
tures within teachers’ work environments,
a substantial emotional burden, inadequate
multitasking abilities, and a high degree of
external control.

Given the communicative nature of
pedagogical activity, it was hypothesized
that the Relationships domain would ex-
hibit higher values in the overall model of
the teacher's PWB. However, the findings
of this study indicated that the domain of a
contemporary teacher is expressed to the
same extent as that of other respondents,
which may suggest a decline in teachers’
communicative competence and a con-
comitant devaluation of the significance of
pedagogical communication.

Another limitation in the development of
PWB was teachers’ perception of their own
health. Modern school teachers are not sat-
isfied with their physical health and consider
themselves less healthy than other people
of the same age and gender. Meanwhile,
subjective representations of health are an
important resource for PWB (Deaton, 2008;
Howell, Kern, Lyubomirsky, 2007), without
which its analysis in modern education be-
comes incomplete.

Work experience and qualification cate-
gory were not related to teachers’ PWB, just
as it was noted in the analysis of preschool
teachers’ PWB, which shows the predomi-
nant influence of general conditions in teach-
ers’ lives compared to professional activity.
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However, characteristics of professional ac-
tivity act as correlates of PWB. In particular,
certainty of work expectations, working con-
ditions, respect and care, opportunities for
self-development — these characteristics of
school organizational culture, which form a
teacher’s commitment to school as a spe-
cific organization, are significantly related to
PWB.

Conclusions

Summarizing our discussion and the re-
sults of the study, we note the following:

1. The PWB of Russian teachers has a
similar level of quantitative expression as
in the general population of respondents
in the Russian sample. However, the ex-
pression of PWB domains among Russian
teachers is specific: teachers are more in-
volved in activities, there is an imbalance
of negative affect (negative emotions are
expressed to a greater extent and positive
emotions to a lesser extent), and positive
assessments of their physical health are
reduced.

2. The interaction component within the
structure of PWB is not characterized by sig-
nificant expression, which may be a limitation
in the productive and effective performance
of professional activity.

3. School teachers’ PWB is more influ-
enced by variables reflecting their well-being
in their personal lives.

4. Stratification variables such as age, re-
gion of residence, marital status, and having
children are predictors of school teachers’
PWB.

5. Older age, presence of family and
children, as well as living in regions far from
the center with lower population density and
having national autonomies contribute to the
preservation of PWB.

6. Teacher PWB is associated with the
development of autonomous motivation,
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vigor, enthusiasm, engagement, subjectivity,
and high self-efficacy scores.

7. A relationship has been established
between teachers’ PWB and school or-
ganizational culture; however, the nature
of this relationship requires further study
and could be the subject of separate re-
search.

8. The descriptive statistics for the overall
PWB measure and the core domains of the
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Abstract

Context and relevance. The article considers the problem of the conse-
quences of early auditory deprivation on the reorganization of visual informa-
tion processing. Auditory deprivation causes a reorganization of visual infor-
mation processing in children with hearing impairments, which affects the
perception of visual teaching materials in the learning process. Objective.
Using eye tracking, track changes in visual information processing in children
with hearing impairments. Using the example of perception of visual teaching
materials, the task was to identify how the specificity of visual information
processing manifests itself in children with hearing impairments in a learning
situation. Hypothesis. The specificity of perception of educational materials
in children with hearing impairments will be associated with the reorganiza-
tion of visual information processing, which can be recorded by tracking eye
movements. Methods and materials. A comparative study was conducted
among a sample of preschool children aged 5-7 years (N = 35), typically
developing children (N =20; M = 6,1; SD = 0,4) and hearing impaired children
with sensorineural hearing loss after cochlear implantation (N = 15; M = 6;
SD = 0). lllustrations from the ABC book for hearing-impaired children by
N.Yu. Donskaya and N.I. Linikova were used as stimulus material. Data were
recorded using a stationary eye tracker GP3. The auditory-visual presenta-
tion of visual aids and with visual lexical supports was varied. Results. The
features of visual information processing in children with hearing impairments
were revealed through the analysis of shifts in visual attention (including
those indicating the features of perception of visual aids in educational mate-
rial). Through markers of fixation duration, number of fixations it is shown that
children with hearing impairment have a large cognitive load, differences in
depth, intensity of visual information processing in the perception of visual
aids of educational materials, differences in the sequence of visual attention,
visual search strategies, spatial distribution of attention, temporal character-
istics of visual information processing are revealed. Conclusions. With the
help of eye tracking it was possible to expand the understanding of the cross-
modal effects of sensory deprivation on the processes of visual information
processing in children with hearing impairment. The understanding of the
influence of forms of using visual aids of educational materials, their presen-
tation in an auditory-visual format or with the use of visual lexical supports in
the process of teaching children with hearing impairment is supplemented.
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AWUTpEKUHr uccnepgosaHue cneuucukmn o6paboTkun
3puTtenibHOU MHopMaLumn y geTen ¢ HapyLleHUeM
cnyxa B cuTyauum oby4veHus

A.K. CmupHoBa
AnTarickuii rocygapcTBeHHbIN yHuBepcuteT, bapHayn, Poccuiickas ®epepauns
< yana.smirnova@mail.ru

Pestome

KoHTeKCcT M aKTyanbHOCTb. Martepuanbl cTaTby MOCBSLLEHbI Npobneme
peopraHusaummn o6paboTkM 3pUTENbHOM MHGOPMaLun BMNOCNeACTBUM paH-
Heln CnyxoBOW AenpuBaLmu, a KOHKPETHO — Kak Npu HapyLlleHun cnyxa y
[OLLKOSIbHUKOB U3MEHEHUs B 06paboTKM 3pUTENbHON MHDOpMaLmn BAUSIOT
Ha BOCNpUATUE HarnsgHOCTEN y4ebHbIX MaTepuasnos B npouecce obyyeHus.
Llensb. Npy nomMoLLm alTpeKMHra Yepes aHann3 ABUXeHWUs rnas y geTen ¢ Ha-
PYLLEHMEM CryXa BbISBUTb CELMUKY 06paboTKM 3pUTENbHON MHAOpMaLImK,
KoTopas 6ydeT CKasblBaTbCH HA OCOBEHHOCTSX BOCTIPUATUA yHEOHbIX MaTte-
puanos B npouecce obyyeHus. Mmnortesa. Cneunduka BoCnpUATUS YHEOHbIX
maTepuanos y AeTel C HapyLLeHneM crnyxa B3aMmMocBs3aHa ¢ peopraHsaum-
el 06paboTKM 3pUTENbHOM MHAOPMALIMU, KOTOPYD MOXHO 3adiMKCupoBaTtb
nyTem oTcnexmusBaHus asuxeHus rmas. Metoabl u matepmansl. [poBegeHo
CpaBHUTENbHOE UCCNEAoBaHVe BbIOGOPKM OOLLKONbHUKOB 5—7 net (N = 35):
TMNMYHO passuBatolumxes geten (N = 20; M = 6,1; SD = 0,4) 1 ¢ HapyLLeHneM
cryxa C CEeHCOHEBpasIbHOM TYroyxoCTbiO MOCME KOXSIeapHOW MMMnaHTauum
(N =15; M = 6; SD = 0). B kayecTBe CTUMyNbLHOrO MaTepuana Ucnonb30Ba-
Hbl UnncTpaunmn 13 6ykeaps ana cnadocnbiwaimx getern H.FO. OoHckow,
H.N. ITuHnkoBon. ®ukcaumsa faHHbIX OCYLLIECTBAANACH CTaUMOHAPHbIM anTpe-
kepom GP3. BapbmpoBanochk cnyxo-3puTenbHOe NPeabsaBieHne HarnsgHoCcTu
1 C 3pUTENBHBIMU NEKCUYeckuMm onopamu. PesynbTtaTtbl. BbigBneHbl 0CO6eH-
HOCTU NepepaboTKn 3pUTENbHON MHpopMaLmK y AeTEl C HapyLLEHNEM Crnyxa
HYepes aHann3 caBuUros 3puUTeNibHOro BHUMaHusA (B TOM 4uUcCrie CBMOETENIbCTBY-
IOLWMX 06 OCOBEHHOCTAX BOCMPUATUS HarnsgHoCTen y4ebHOro marepuana).
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Yepes3 MapKkepbl NPOJOIKUTENBHOCTU (IMKCaLMI, KonnyecTsa omkcaumm no-
KasaHo, 4TO y AeTeln C HapyLleHneM criyxa 60onbluasi KOrHUTMBHAA Harpyska,
OTNNYUA B FNYyO6UMHE, MHTEHCUBHOCTU 06paboTKM 3pUTENbHON MHAOpMaLn
npu BOCMPUATUM HArnsagHoCTen y4ebHbIX Matepuanos. BbeisiBneHbl otnm4yns
B NOCnefoBaTenlbHOCTU 3PUTESIbHOMO BHUMAHWUS, CTpaTerusx BU3yasbHOro
noucka, NPOCTPAHCTBEHHOro pacnpefeneHns BHUMaHWs, BPEMEHHbIX Xa-
pakTepucTukax obpaboTku 3puTenbHOW uHdopmauun. BeiBogbl. Mpu no-
MOLL aNTpeKnHra yaanocb pacLuMpuTb NPeAcTaBeHns O Kpocc-MoaasbHbIX
ahbdhekTax CEHCOpPHOW [enpvBaLmuyM Ha MpoLecchbl 06paboTKM 3pUTENbHOMN
MHopMauMn y feTent ¢ HapylueHuem cnyxa. [onosiHeHbl npeacTasfeHns
0 BMUAHUM (DOPM UCMONb3OBAHWA HArNsAHOCTEN y4ebHbIX Matepuanos, MUX
nNpeabABAEHNs B CITyX0-3pUTENBHOM hopmate Uin C NPUMEHEHNEM 3pUTErb-
HbIX TEKCUHECKNX OMOpP B NpoLecce 06yHeHns AeTen C HapyLLeHneMm cryxa.

KnroueBble cyioBa: [OLIKONbHbIA BO3PACT, 3pUTESIbHbIA THO3WUC, 3pUTeNbHOe
BHUMaHWe, 06y4eHe, CIlyXoBasi AenpuBaLus, aTunmyHoe passuTue, HapyLue-

HWe crnyxa, KoxJieapHas UMMNnaHTauus, okynorpadus, antpekep

®durHaHcupoBaHue. ViccnefoBaHue BbINOMHEHO NPy hMHAHCOBOWM nogaepXke rpaHta Poccuiickoro
HayyHoro dhoHpa (PH®) Ne 24-28-20061 «AATPEKUHI uccnefoBaHve TPYOHOCTEN 00y4YeHus, CBs-
3aHHbIX C 0COGEHHOCTAMM BU3YyanbHOr0 BHUMaHWS y AeTel C HapyLLeHUeM Cryxa».

[ononHuTensHble AaHHble. Habopbl JaHHbIX [OCTYNHbI No appecy: https://doi.org/10.48612/
MSUPE/nvu1-epnf-4rk4 CmupHoBa, A.K. (2024). MaTepuanbl anTpekuHr nccnefoBaHmns cneyndukm
rnasopBuratenbHOM akTBHOCTY B MPOLIECCe BOCMPUATUSA BM3yaslbHOMO y4e6HOro matepuana getb-
MU C HapyLlueHveMm cnyxa: Habop aaHHbix. RusPsyData: Penosntopuin ncuxonornyeckux ncenepo-

BaHWM 1 MHCTPYMeHTOoB. MockBsa.

Ana untupoBaHua: CmupHoBa, A.K. (2025). AWTpekuHr uccrnenoBaHve cneundunkm o6paboTku
3pUTENbHOM MHhOPMaLMK Y AeTEN C HapyLLEHWEM cryxa B cuTyauum obyyenus. [cuxonornyeckas
Hayka u obpasosarue, 30(2), 87-99. https://doi.org/10.17759/pse.2025300207

Introduction

Sensory deprivation, such as deaf-
ness, can alter the processing of infor-
mation from other sensory modalities
(Pisoni et al., 2007; Conway et al., 2011;
Sur, 2004). Neural plasticity — the brain’s
capacity to adapt and reorganize its
structure — facilitates adaptive changes
following sensory deprivation (Thakur et
al., 2023; Conway et al., 2011). The loss
of one sensory modality may thus trigger
reorganization in intact sensory systems.
Evidence suggests that early auditory
deprivation (Marschark et al., 2019) in-
duces widespread changes in neurocog-
nitive functions (Lima et al., 2023; Lau-

riello et al., 2024), particularly in visual
information processing (Dawson et al.,
2002), which is critical for calibrating vi-
sual functions (Bavelier et al., 2010).
Notably, prior studies have predomi-
nantly focused on visual attention, often
neglecting a comprehensive examina-
tion of visual gnosis and broader visual
information processing strategies. Nev-
ertheless, some research confirms that
children with hearing impairments exhibit
deficits in processing both auditory and
visual information concurrently. Children
with cochlear implants attend to visual
information but may process it differently
from their peers, potentially resulting in
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slower overall responses (Bottari et al.,
2014). This manifests in atypical strate-
gies for processing visual and visuospa-
tial information (Conway et al., 2011), as
well as difficulties in tasks involving visual
sequence discrimination, visual memory,
and visuomotor sequencing (Bottari et
al., 2014).

Historically, it has been assumed that
deaf individuals possess superior visuo-
spatial abilities compared to their hearing
peers, prompting the widespread use of
visual aids in their education (Marschark
et al., 2019; Pisoni et al., 2007; Kornien-
ko, 2021). However, studies on learning
difficulties indicate that these challenges
are frequently linked to visual functions.
For example, 20% of preschool children
experience difficulties with visual analysis
and recognition, impacting their academ-
ic performance (Akhutina et al., 2001;
Korsakova et al., 2022). Furthermore,
children with hearing impairments exhibit
distinct patterns of visual attention during
learning tasks (Monroy et al., 2021) and
perform less effectively in tasks requiring
the monitoring and sequencing of visual
stimuli (Dawson et al., 2002; Kyle et al.,
2011; Thakur et al., 2023). Failure to ac-
count for these specificities in visual pro-
cessing can lead to reduced academic
success (Kyle et al., 2011) and the adop-
tion of ineffective teaching methods. This
is evidenced by a 4% disparity in learning
efficacy between hearing and hearing-
impaired groups, particularly in reading
skills, comprehension, and vocabulary
acquisition (Thakur et al., 2023; Yurkov-
ic-Harding et al., 2022).

Moreover, while deaf children may
possess typical visual attention mecha-
nisms, they often struggle with encod-

90

ing and processing stimuli into phono-
logical representations (Almomani et
al., 2021; Chen et al., 2010; Daza et al.,
2013; Pisoni et al., 2007). Their perfor-
mance in visual tasks largely depends
on whether stimuli can be verbally en-
coded or named (Daza et al., 2013; Pi-
soni et al., 2007) and on their preferred
language skills, irrespective of modality
(Marschark et al., 2019). Consequently,
it is imperative to investigate not only the
role of visual aids but also their mode of
presentation.

Drawing on prior research, this study
addresses two key issues. First, it em-
ploys eye-tracking to explore the cross-
modal effects of sensory deprivation on
both spatial and temporal aspects of vi-
sual attention and the overall process-
ing of visual information in children with
hearing impairments. Unlike previous
studies, this research aims to extend
knowledge beyond the reorganization
of visual attention to encompass visual
gnosis and comprehensive visual infor-
mation processing strategies. Second,
it examines the influence of different
presentation formats of visual aids —
such as auditory-visual formats or vi-
sual lexical supports — on the learning
process in children with hearing impair-
ments.

Thus, the primary objective of this
study is to use eye-tracking to identify
the distinctive characteristics of visual
information processing in children with
hearing impairments resulting from
early auditory deprivation. By utilizing
visual educational materials, the study
seeks to determine how these process-
ing specificities manifest in learning
situations, particularly in relation to the
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format of visual aid presentation and
the use of visual, auditory-visual, and
lexical supports.

Materials and methods

Study Sample. The study involved
preschool children aged 5.5-7 years.
The sample included 15 children with
hearing impairments  (sensorineural
hearing loss, class H90 per ICD; aver-
age hearing threshold at frequencies of
0.5, 1, 2, and 4 kHz >90 dB), compris-
ing 8 boys and 7 girls, with a mean age
of 6 years. Cochlear implants were fitted
at age 3. The sample was matched for
the timing of hearing defect onset and
cochlear implantation. Post-implantation
rehabilitation occurred in a specialized
kindergarten where the study was con-
ducted. All participants demonstrated
sufficient cognitive development, speech
recognition thresholds, and comprehen-
sion of spoken language to participate.
They also had adequate experience with
sound-amplifying devices. The control
group consisted of 20 typically develop-
ing preschoolers (8 girls, 12 boys; mean
age 6.1 = 0.4 years).

Procedure. Given that post-cochlear
implantation efforts focus on speech de-
velopment and vocabulary expansion, vi-
sual educational materials were selected
to activate the children’s vocabulary. II-
lustrations from the ABC book for hear-
ing-impaired children by N.Yu. Donskaya
and N.I. Linikova were used as stimuli.
These materials establish connections
between auditory and visual representa-
tions of objects and their verbal labels,
serving as visual aids to enhance vocab-
ulary and phonemic hearing. The materi-
als included:

— Subject and plot illustrations for
learning object names and expanding
vocabulary.

— Visual word representations: some
illustrations featured lexical items (object
vocabulary) in frames beside the objects,
functioning as visual word supports (see
Figure 1). Hearing-impaired preschool-
ers, as part of pre-literacy training, use vi-
sual aids such as word cards for speech
development and are proficient in read-
ing them.

lllustrations with and without captions
were employed to assess how visual lexi-
cal supports influence visual attention in
children with hearing impairments. Both
subject illustrations (single objects) and
plot illustrations (scenes) were included,
differing in complexity, with plot illustra-
tions being more abstract and thus more
challenging to interpret.

The method of instruction delivery by
the adult experimenter was varied:

— Verbal instruction only (triggering
auditory-visual perception): The adult
provided a verbal instruction specifying
which object the child should identify and
point to (e.g., “Show me where the doll is
in the picture”).

— Instruction with visual lexical sup-
port (triggering visual perception): The
adult provided the instruction by pointing
to the lexical label of the object (e.g., say-
ing “Show me where...” and indicating
the word “Ball” in the frame).

The control group of typically devel-
oping children underwent the same pro-
cedure under identical conditions.

Equipment. Data were recorded us-
ing a stationary GP3 eye tracker, with a
tracking accuracy of 0.5-1°, a sampling
rate of 60 Hz, and 5- or 9-point calibra-
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tion. The head movement range was
25 cm horizontally and 11 cm vertically,
with a desktop mount setup. Calibration
was accepted if the average error was
less than 0.30° of visual angle. Data
were processed using the “Neurobu-
reau” software (Neuroiconica assistive).

Stimuli were presented on a 15.6-inch
laptop screen (1920 x 1080 resolution,
16:9 aspect ratio). The viewing distance
was 60 cm, and images were 600x480
pixels. Image transitions were controlled
by the experimenter via key presses fol-
lowing the child’s response.

For comparing oculomotor activity
between the two experimental series in

children with hearing impairments, the
Wilcoxon signed-rank test was used. To
compare oculomotor activity between
children with hearing impairments and
typically developing children, the t-test
was applied. Quantitative data were ana-
lyzed using SPSS V.23.0.

Results

Initially, we compared the oculomotor
activity of children with hearing impair-
ments and typically developing children
when identifying objects in educational
illustrations (both with and without visual
lexical supports). The t-test was em-
ployed for this analysis (Table 1).

Table 1

Descriptive statistics of oculomotor activity in children with hearing
impairment and typically developing children

t-test
o
- 2
M (SD) t § S _i'_;
¢ | %
T+ =y
»n
number of fixations typically developing children 0 —4,58 23 0,003
before the first fixation | children with hearing impair- | 0,75
ments (0,16)
time to first fixation typically developing children 0 —4,52 23 0,003
children with hearing impair- 0,24
ments (0,05)
total viewing time typically developing children 10,47 -5,37 23 0,0001
(0,73)
children with hearing impair- 26,62
ments (2,91)
number of returns to | typically developing children 2,81 -4,83 23 0,0001
the area of interest (0,4)
children with hearing impair- | 14,85
ments (2,46)
average duration of typically developing children 0,41 -2,18 23 0,051
fixations (0,03)
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t-test
o
= %
M (SD) t g S 3
o3 =
S = =]
»n
children with hearing impair- 0,71
ments (0,13)
total number of fixa- typically developing children | 28,36 -2,37 23 0,030
tions (3,95)
children with hearing impair- 54
ments (10,04)

Children with hearing impairments
exhibited a higher number of fixations
before the first fixation on the target
area, longer time to first fixation, and
increased average fixation duration.
These findings indicate prolonged
temporal characteristics of visual infor-
mation processing compared to typi-
cally developing children. Additionally,
these children made more fixations
and spent more time viewing the il-
lustration before identifying the target
object, suggesting that objects were
less noticeable or harder to detect.
The extended viewing time and higher
average fixation duration point to an in-
creased cognitive load during percep-
tion, further supported by the greater
number of returns to the area of inter-
est and the elevated total number of
fixations during the viewing period.

Next, we analyzed how oculomotor
activity in children with hearing impair-
ments varied when identifying subject
and plot illustrations under different pre-
sentation conditions: auditory-visual pre-
sentation (verbal instruction with visual
aid) and presentation with visual lexical

support (instruction with a visual word la-
bel). The Wilcoxon signed-rank test was
used for this comparison (Table 2).

When visual aids were presented
with visual lexical supports, children with
hearing impairments exhibited fewer
returns to the area of interest, fewer
fixations, and fewer saccades, indicating
easier perception and reduced cognitive
load compared to identification via au-
ditory instruction alone. The total scan
path length was also shorter with visual
lexical supports, suggesting less need
for detailed scanning and reinforcing the
reduction in cognitive load. Additionally,
the ratio of the area of interest to the total
stimulus area decreased with visual lexi-
cal supports, reflecting a more focused
search area and clearer identification of
the target region. These patterns were
consistent across both subject and plot
illustrations.

Further analysis of eye movement
graphs and heat maps (Figure 1) con-
firmed that visual lexical supports reor-
ganized visual attention and information
selection in children with hearing impair-
ments.
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Table 2

Descriptive statistics of oculomotor activity of children with hearing
impairments with different forms of presentation of visual aids

M (SD)
")
£ © k) S £
3 g - a (2] a o g g.
So%| 85 | 83 | £= c £
Subject illustrations 85| 5 'g ES So 52
sSE| Sx | ES | 22 o8
o+ = © = T 0 ] ©
EQ ° o o I
=1 - - - =
c
M (SD)
Visual clarity without lexical designation 14,85 54 38,14 | 150,30 0,82
(2,46) | (10,04) | (8,43) | (26,06) | (0,000001)
Visual aids with lexical designation 8,28 29,71 20,42 71,43 0,75
(1,72) (9,19) | (7,61) | (21,38) | (0,000001)
Criterion statistics
Z -2,17 -2,35 | -2,11 -2,35 -3,74
Significance 0,03 0,01 0,03 0,018 0,000
M (SD)
0
. © S £ £
3 o a o = ‘C-U' E
Egy 82| B8 | s | B
Plot illustrations 65| 5% ES 8 e 32
ESE| SEx | EQ| 22 o=
27| E¥ | 5o | = g
E2Q o ° o <]
=) - - - -
o
A series of experiments without lexical 8,8 41,8 32 167,84 0,88
designation (0,57) | (11,77) | (9,235) | (50,64) (0,0001)
A series of experiments with lexical 3(1,05) 24,4 20,4 91,84 0,86
designation (8,04) | (7,013) | (27,625) | (0,0001)
Criterion statistics
Y4 -2,53 -2,81 | -2,53 -2,11 -3,162
Significance 0,011 0,005 | 0,011 0,035 0,002

When visual aids were paired with
lexical supports, children with hearing
impairments displayed fewer fixations
and transitions, shorter scan paths, and
more targeted fixations. Fixations were
more sequential, with reduced need to
revisit previously viewed areas, and the
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areas of interest were more clearly de-
fined (narrowing the operational search
field and reducing chaotic scanning). The
spatial density of fixations was more con-
centrated, with attention focused on cen-
tral areas of interest. In contrast, audito-
ry-visual presentation resulted in broader
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Fig. 1. Eye Movement Graphs and Heat Maps of Children with Hearing Impairments

attention distribution, with peripheral ar-
eas processed more extensively.

Compared to typically developing
children, children with hearing impair-
ments exhibited differences in the spa-
tial distribution of attention, including the
direction and sequence of visited areas,
repeatability, and number of shifts. Their
operational field dynamics (areas of in-
terest and search zones) were broader,
often encompassing peripheral and
non-target areas. Typically developing
children showed more sequential fixa-
tions in target zones, with clearer areas
of interest and less need for detailed
scanning.

Discussion

The primary aim of this study was to
investigate the unique characteristics of
visual information processing and the

reorganization of visual attention in chil-
dren with hearing impairments when per-
ceiving educational visual aids. Analysis
of eye movement patterns revealed sev-
eral key insights.

First, our eye-tracking data comple-
ment previous findings that auditory
deprivation in children with cochlear
implants alters the sequence of visual
information processing (e.g., Marschark
et al., 2019), the spatial distribution of vi-
sual attention (e.g., Bavelier et al., 2010),
and results in a broader attentional range
(e.g., Chen et al., 2009; Tharpe et al.,
2005). We also observed distinct visual
search strategies and frequent attention-
al shifts and distractions in children with
hearing impairments.

Consistent with earlier research, our
results suggest that children with hearing
impairments may employ parallel rather
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than sequential processing of visual in-
formation (Stivalet et al., 1998), leading
to an expanded search area and a shift
of interest boundaries to the periphery.
Additionally, their processing strategy
appears more “bottom-up,” character-
ized by chaotic, non-sequential selection
of informational features, frequent strate-
gy changes (particularly under difficulty),
and less efficient perceptual actions.

The study also supports the view that
temporal (sequential) processing of visu-
al information is altered in children with
hearing impairments, potentially affect-
ing visual-temporal processing thresh-
olds (e.g., Nava et al., 2008; Iversen
et al., 2015; Heming et al., 2005). This
may influence the time required to detect
stimuli, identify and compare multiple
stimuli, and the order of stimulus inspec-
tion. Increased temporal characteristics
(e.g., detection time, viewing time) may
be attributed to delays in auditory signal
input from the cochlear implant, disrupt-
ing the synchronization of auditory and
visual stimuli. This effect may be com-
pounded by the cognitive complexity
of perception due to limited vocabulary
and challenges in linking word sounds
to visual objects.

Furthermore, our findings indicate that
children with hearing impairments exhibit
variations in the depth and intensity of
visual information processing, as well as
in the noticeability (“recognizability”) of
images and the mental load associated
with perceiving educational visual aids.

Conclusions

Through eye-tracking, this study has
expanded our understanding of the cross-
modal effects of sensory deprivation on
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both spatial and temporal processes in
visual information processing among
children with hearing impairments.

Additionally, it provides new insights
into the impact of different presentation
formats of educational visual aids — spe-
cifically auditory-visual formats versus
visual lexical supports — on the learning
process in these children.

Our results confirm that the effective-
ness of visual perception in children with
hearing impairments depends on the mo-
dality of presentation, including whether
stimuli can be verbally encoded (Dawson
et al., 2002; Pisoni, 2007) or supported
by visual lexical cues. The presentation
format significantly influences how visual
attention is structured in these children.
Specifically, using visual aids with audi-
tory instructions alone is less effective
than combining visual aids with visual
lexical supports. The latter reduces cog-
nitive load, requires less detailed scan-
ning, and facilitates faster, more efficient
selection of visual information. Auditory-
visual presentation is less effective, likely
due to delays in auditory input from the
cochlear implant, which may hinder the
processing of sequential auditory-visual
stimuli. This is further complicated by
difficulties in linking auditory word repre-
sentations to visual objects, exacerbated
by limited vocabulary. Thus, a bimodal
approach incorporating visual supports
is essential.

These findings have practical impli-
cations for the education and rehabilita-
tion of children with hearing impairments
post-cochlear implantation. Effective pro-
cessing of sequentially presented visual
stimuli, such as educational visual aids,
is vital for speech development, vocabu-
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lary acquisition, and reading skills. In the
learning and rehabilitation process, tran-
sitioning from auditory-visual to purely
auditory perception of spoken language
is a key goal for children with cochlear
implants. Our data illustrate how visual
aids can be integrated into this process
to support this transition.

Limitations. The primary limitations
stem from the small and unique sample
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Abstract

Context and relevance. Experimentation as a general way of acting and think-
ing provides the basis for understanding all the natural sciences. That is why
the ability to experiment is considered an important outcome of modern primary
education. However, the conditions of effective training of junior schoolchildren
in experimentation and the age possibilities of mastering this method of action
have not been identified, which determines the relevance of this study. Objec-
tive. To describe the peculiarities of the simplest experimentation as a way of
action and to characterise the age possibilities and conditions of mastering this
way by junior schoolchildren through the design of experimental teaching. Hy-
pothesis. Planning of the simplest experiments is included in the age possibili-
ties of junior schoolchildren. The effectiveness of mastering the mode of action
depends on the independence of pupils in discovering the need to control the
conditions of the experiment. Methods and materials. Logical and logical-
psychological analysis of the simplest experimentation. Formative experiment
(analysis of video recordings). Comparative survey: an experimental class (27
pupils, 14 girls and 13 boys), which was taught experimentation in accordance
with the principles of the D.B. Elkonin-V.V. Davydov system, and three control
classes (two second classes, a total of 50 pupils, including 20 girls and 30 boys,
and one fourth class, 25 pupils, including 10 girls and 15 boys), taught accord-
ing to the traditional method. Results. Second grade students who were taught
experimentation through setting and solving a learning problem demonstrated
an understanding of the differences between experimental and control condi-
tions and planned experiments at the level of fourth graders taught using the
traditional curriculum (Mann-Whitney U-criterion, p = 0,117). Analysis of lesson
videos and control measurements revealed dynamics and a key difficulty in
mastering experimentation related to the need to simultaneously perform two
opposite actions — opposing and equalising conditions for experimental and
control subjects. Conclusions. It is shown that the simplest experimentation is
accessible for mastering by junior schoolchildren, but the essential condition
of mastering is the pupils’ independent discovery of the necessity of control-
ling the conditions of experience. It is recommended to strengthen the activity
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character of teaching experimentation in traditional primary schools in order to
achieve this important meta-subject result.

Keywords: elementary experimentation, learning task solving, mode of action,
experiment planning, logical-subject analysis, logical-psychological analysis,
age-appropriate
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Pestome

KOHTEKCT 1 aKTyanbHOCTb. DKCNEPUMEHTUPOBaHME KakK 06LLmiA cnocob aew-
CTBUSA N MbILLNEHNA co3aaeT 6a3y AnA NOHMMaHUA BCEX eCTECTBEHHBIX HayK.
[MoaTOMy yMeHVe SKCNepUMEHTUPOBATbL CHUTAETCS BaXHbIM pesynbTaToM
COBPEMEHHOMO Ha4anbHOro obpasoBaHusa. OgHako ycrnosus aPeKTUBHOIO
O6y‘-|eHVIF| Miagwunx LWKOJSIbHUKOB SKCNepMeHTUpPOBaHUIO 1 BO3pacCTHbIe BO3-
MOXHOCTW YCBOEHMS 3TOro crnocoba AenCcTBUI He BbIABMEHbI, YTO onpefenseT
aKTyanbHOCTb fAHHOr0 nccneposanus. Llenb. YcTaHoBUTL 0CO6EHHOCTU MPO-
CTENLLEro 3KCNepuMEeHTUPOBaHNA Kak criocoba AerCTBUSA U OXapaKTepuso-
BaTb BO3PACTHblE BO3MOXHOCTW W YCIIOBUSI OCBOEHWSA 3TOrO croco6a mnap-
UMMM LLKOSIbBHUKAMK Yepe3 MPOeKTUpOBaHME 3KCMEepUMEHTaNbHOro oby4ye-
HuA. FunoTesa. MNnaHMpoBaHne NPOCTENLLMX 3KCNEPUMEHTOB BXOAUT B BO3-
pacTHble BO3MOXHOCTU MNAALUMX LLKOMbHUKOB. DPHEKTUBHOCTL OCBOEHMSA
crnocoba [eyCTBUMA 3aBUCUT OT CaMOCTOSTENbHOCTM YHEHVUKOB B OTKPbITUM
HEeOo6X0AMMOCTU KOHTPONSA YCNoBuUiA akcnepumeHTa. MeTtoabl u maTepuansl.
Jlorvko-npeaMeTHbIN 1 NOrUKO-NCUXOSIOTMYECKUIA aHann3 NPoCTENLLEro 3KC-
nepMMeHTMpoBaHusa. AHanua smaeosanmcern (hopPMUPYIOLLIErO SKCMEPUMEHTA.
CpaBHuUTENbHOE 06CNefoBaHNE: SKCMEPUMEHTanNbHbIA Knacc (27 y4eHUKOB,
14 peBo4eKk 1 13 ManbyvKoB), KOTOPbIN 06y4ancsa aKCNEPUMEHTUPOBAHMIO B
COOTBETCTBMM C MpuHuMnamu cuctemsl O.6. OnbkoHnHa-B.B. OaBbigoBa, n
TPW KOHTPOJbHbIX Knacca (ABa BTOpbIX Knacca, Bcero 50 y4eHVKOB, U3 HUX
20 peBo4ek 1 30 Masnb4MKOB, OOMH YETBEPTLIA Knacc, 25 YH4EHUKOB, U3 HUX
10 peBoyek 1 15 manb4MkoB), O6y4aBLUMECS MO TPAAWLMOHHON METOLMKeE.
Pe3ynbraTbl. Y4eHVKN BTOPOro Knacca, o6y4aBLUMECs IKCTIepUMEHTUPOBA-
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HMIO Yepe3 MOCTaHOBKY W peLleHue y4e6HOW 3apaqun, NpoaeMOHCTPUpOBa-
N NoOHMMaHwue pasnmqvuh MexXay 3SKCrnepuMeHTanbHbIMU U KOHTPOMbHbIMU
YCMOBUAMMW W NIIAHUPOBANN SKCMIEPUMEHTbI HAa YPOBHE YETBEPOKIIACCHUKOB,
obyyarLmxcs no TpaguumoHHoW nporpamme (U-kputepuii MaHHa-YWTHM,
p = 0,117). AHan13 BMaeo3anucen ypokoB U KOHTPOSbHbIE 3aMepbl BbISBUIN
OVNHAMUKY W KIIOHYEBYIO TPYAHOCTb B OCBOEHMMN IKCMEPUMEHTUPOBAHWSA, CBS-
3aHHYI0 C HeO6XOAMMOCTBbIO OJHOBPEMEHHOIO BbIMOMHEHUS ABYX MPOTUBO-
NONOXHbIX AENCTBUIN — MPOTUBOMNOCTABNEHNA N ypaBHUBAHUA YCNOBUIA ANS
3KCMEepPVMEHTasTbHbIX M KOHTPOSbHbIX 06bekToB. BbiBOAbI. lMokasaHo, 4TO
npocrTevillee 3KCNEePUMEHTUPOBaHWE [OCTYMHO [/ OCBOEHWS MMapLnMm
LUKOMbHMKaMM, OHAKO CYLLIECTBEHHbIM YCIOBUEM OCBOEHUS SIBMSIETCA CaMo-
CTOATENIbHOE OTKPbITUE YHEeHUKaMU HGOﬁXOJJ,VIMOCTVI KOHTpONIA yCJ'IOBVIVI Onbl-
Ta. PekomeHgoBaHo Ans AOCTVXXKEHUA 3TOrO BaXHENLLEro MetanpeaMeTHOro
pesynerara yecunuTb AesTeNbHOCTHbIN XapakTep 06y4eHnst SKCNepuMeHTMpPO-
BaHMWIO B TPAAMLMOHHOWM HavanbHOW LLKOMeE.

Knio4eBble cnioBa: npocTeiilliee 9KCrepUMeHTMpoBaHue, peLleHne yHe6Ho
3afa4un, cnocob OeNCTBMS, NiaHUPOBaHME dKCNepUMEHTa, NIorMKo-NpeameT-
HbI aHan13, NOrMKO-NCUXONOMMYECKMA aHanms, BO3PacTHbIe BO3MOXHOCTYU

BnarogapHocTu. ABTOpbI 6narogapsT 3a nomoLLb B 06paboTke AaHHbIX O.B. Mopososy.

[ononHuTtenbHble faHHble. Habopbl AaHHbIX JOCTYMHbI N0 agpecy: https://ruspsydata.mgppu.ru/

workflowitems/160/view.

Ana untuposaHua: YyauHoea, E.B., LuwkuHa, N.A. (2025). MNcuxonornyeckme ocHoBaHus oby-
YeHVst MnafLlnX LUKONbHUKOB MPOCTENLLEMY 3KCNEPUMEHTUPOBaHWUIO. cuxonornyeckas Hayka
o6pasosaHue, 30(2), 100-113. https://doi.org/10.17759/pse.2025300208

Introduction

Among the modern requirements for pri-
mary education outcomes, so-called metadis-
ciplinary educational results play a significant
role. These include the ability to experiment,
establish  cause-and-effect relationships,
draw conclusions, and justify them based
on experimental results and measurements.
Similar requirements are also recorded in the
subject-specific outcomes of the “The World
Around Us” course (Order of the Ministry of
Education of Russia, 2021). The achievement
of these results is assessed, for example, in
one of the tasks of the All-Russian Verifica-
tion Work (VPR) in the 4th-grade “The World
Around Us” test (VPR, 2023). This task as-
sumes that a primary school graduate is not
only capable of reading and understanding
informational texts but also of planning an
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experiment to test a hypothesis, recognizing
the differences between an experiment and a
control test, and identifying the necessity for
appropriate measurements.

However, methodological literature lacks
justification for the necessity of introduc-
ing experimentation in primary school, an
understanding of the extent to which these
skills should be mastered, and an analysis of
approaches teachers use to implement this
task. This gap is partly due to the insufficient
psychological research on the issue. Most
psychological and pedagogical studies show
the positive impact of early training in scien-
tific methods on students’ cognitive devel-
opment, abilities, knowledge, and personal
qualities (Abualrob, 2019; Levy & Mensah,
2021; Oktaviani et al., 2023; Siti et al., 2023;
Twizeyimana et al., 2024; Zainil et al., 2023).
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These studies emphasize students’ growing
interest in studying the world around them
when learning is based on real experimen-
tation (Trofimova, 2024; Lewis, 2019) and
highlight the teacher’s role in setting tasks
and the need for changes in teacher train-
ing (Sanina, 2023; Estapa & Tank, 2017;
Stari et al., 2020). Only a small portion of
the research focuses on analyzing the ac-
tual process of experimentation and study-
ing difficulties in mastering it (Osterhaus et
al., 2016; Valanides et al., 2014). Some re-
searchers (Osterhaus et al., 2016) note that
children struggle to learn how to control ex-
perimental conditions and conclude that this
skill can only be fully developed between the
4th and 6th years of schooling.

To develop or evaluate methodological
approaches to teaching, it is first necessary
to provide a psychological characterization of
experimentation as an activity to be mastered
in primary school. This involves conduct-
ing a logical-subject matter and logical-psy-
chological analysis of educational content.
V.V. Rubtsov states: “According to V.V. Davy-
dov, psychological and pedagogical research
must integrate logical-subject matter and
logical-psychological analyses of educational
content and teaching methods. The approach
to children’s developmental potential should
be seen not as something predetermined but
as something that unfolds and takes shape
during formative experimentation” (Rubtsov,
2005, p. 17). The results of these analyses
serve as the foundation for designing forma-
tive experiments that allow researchers to
identify and describe the process and out-
comes of mastering this content, as well as to
determine students’ developmental potential
and possible difficulties. This, in turn, helps
develop both methodological approaches to
teaching and strategies for training teach-
ers to achieve the Federal State Educational
Standards (FSES) results.

Experimentation, as a method of obtain-
ing answers to questions posed to nature,
has been known since antiquity. Over centu-
ries, it has evolved and improved, becoming
the foundation of modern science (Akhutin,
1976; Stepin, 2000; Suvorov, 1972). Unlike
targeted observation or practical trials, ex-
perimentation involves comparing two identi-
cal objects (or one object at different points
in time) under different conditions. In modern
scientific experiments, issues of reliabil-
ity, accuracy, and reproducibility are crucial
(see Stepin, 2000). However, these issues
are not relevant to teaching young students.
Thus, we focus on basic experimentation,
emphasizing only its fundamental aspects.
Basic experimentation involves comparing
two objects rather than two large (statisti-
cally meaningful) groups of objects. Another
key characteristic of basic experiments is
their single-variable nature — only one factor
is manipulated at a time.

Experimentation is a conscious and
planned activity primarily defined by a hy-
pothesis, a proposed explanation of a
process. In science, hypotheses are often
derived “from theory” through deduction,
meaning they are logical conclusions. How-
ever, in basic experimentation, hypotheses
are usually formulated through intuitive in-
sights about potential relationships between
objects or processes — similar to how new
theories are created (see Suvorov, 1972).
This has implications for teaching: students
cannot be directly taught how to formulate
hypotheses. Instead, learning environments
should provoke students into making hy-
potheses, thereby stimulating the develop-
ment of this ability.

Some hypotheses may be unverifiable
due to a lack of necessary tools, while oth-
ers are fundamentally unverifiable. In basic
experimentation, students often propose hy-
potheses with vague formulations that can-
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not be operationalized, such as “Dandelions
close because of the weather™.

As a result of mastering basic experimen-
tation, students should be able to plan an
experiment according to a given hypothesis.
The key components of such a plan include:

e Two comparable objects (experimental
and control).

¢ |dentification of different conditions for
experimental and control objects, based on
the hypothesis.

e Equalizing other conditions for the ex-
perimental and control objects.

e Formulating predictions about the ex-
pected outcomes for both scenarios (if the
hypothesis is correct or incorrect).

An important aspect of experimentation,
even in its simplest forms, is the recording
and description of results as well as the deri-
vation of conclusions (for more details, see
Chudinova & Shishkina, 2024). These as-
pects have also been highlighted in stud-
ies on young children’s understanding of
experimental design. However, such stud-
ies primarily focus not on how these skills
can be developed, but rather on measuring
children’s achievements (Osterhaus et al.,
2016). The questions of distinguishing what
is observed from what is inferred, as well as
differentiating between results and conclu-
sions, are highly interesting. However, they
require a separate study and will not be ad-
dressed in this paper.

A logical-subject matter and logical-
psychological analysis of experimentation
allows us to understand its significance
for the development of thinking and con-
sciousness. Mastering basic experimen-
tation lays the foundation for understand-
ing causality and enables a clear distinc-

tion between temporal and cause-and-
effect sequences of events. Erroneous
conclusions such as “My wife got sick after
vaccination, therefore the vaccine caused
the illness” are common not only among
children but also among many adults.

Causal reasoning is fundamental to sci-
entific knowledge and school subjects built
upon it. A.V. Akhutin, describing Galileo’s
experiments, notes: “These countless ex-
periments possess the ability to prove even
before they are actually conducted... Galileo
thinks experimentally, within experiments,
through experiments, yet he is always al-
ready convinced of the truth of the result
before conducting the experiment” (Akhu-
tin, 1976, p. 3). Essentially, Galileo demon-
strates the explicit verbalization of scientific
reasoning, a process that in modern scien-
tific articles is often implicit.

The above means that textbooks on phys-
ics, chemistry, biology, and astronomy can-
not be fully understood by students without
mastering this fundamental way of thinking
and acting. Therefore, introducing basic ex-
perimentation in primary school is essential.

Unlike other primary natural science
courses (grades 1-4), in the Elkonin-Davy-
dov educational system, the method of basic
experimentation is discovered by children
through collaborative and distributed learn-
ing activity, using the example of pinecones
closing in humid weather. The learning task of
finding a method of action arises when trying
to explain what happened to the pinecones
that were lying open on the path yesterday
with spread-out scales and are now closed.
A concrete-practical version of the task is for-
mulated as “make the open pinecones close.”
The versions proposed by the students (“be-

T A more detailed description of basic experimentation and the specifics of working with children's hypotheses has been

provided in our previous work (Chudinova & Shishkina, 2024).
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cause of the cold,” “because of the darkness,”
“because of the humidity,” etc.) are initially
not hypotheses; they become hypotheses in
the process of encountering different pos-
sible answers and realizing that it is unknown
which one is correct. The familiar method of
observation, which the students attempt to
use to confirm one of the versions, does not
work because the teacher creates a situation
where all the mentioned conditions change
simultaneously.

The students search for a new method,
coming up with a way to ensure that only
one condition changes (has an effect), for ex-
ample, cold. The idea of placing a pinecone
in the refrigerator turns out to be insufficient
because “what if it would close even without
the refrigerator?” This reveals the necessity
of a control object (another pinecone), which
needs to be placed in a warm environment.
Another mental step involves the idea of
equalizing all other conditions: “if it is dark in
the refrigerator, then the pinecone placed in
warmth must also be in darkness; otherwise,
it will be unclear whether it closes due to cold
or darkness.”

The newly discovered method of answer-
ing questions is compared to previously
known observation techniques, and the nec-
essary actions are recorded in a symbolic-
representational scheme. The method is then
practiced through experimentation with other
natural objects (see Chudinova & Shishkina,
2024). The duration of this stage of learning is
approximately eight lessons.

Materials and Methods

The research hypothesis stated that full
mastery of experimentation, even in its sim-
plest form, requires students to independently
discover this method of action and under-
stand it within the framework of structured
learning activities. A simple explanation and
demonstration of experiments, as well as the

independent execution of simple experiments
according to ready-made instructions (the
traditional teaching approach in the World
Around Us course within the School of Rus-
sia system, which is used in the majority of
schools in the country), cannot ensure the
development of the skills required by the Fed-
eral State Educational Standards (FSES).

Accordingly, the first objective of our
study was to conduct a logical-subject matter
and logical-psychological analysis of experi-
mentation as a method of action that should
be mastered by primary school students.
This analysis was partially conducted ear-
lier (Chudinova & Shishkina, 2024) and was
briefly described as basic experimentation in
the introduction of this study.

To assess the ability of primary school
students to plan a simple experiment, under-
standing the differences between an experi-
ment and a control test, a diagnostic method
was developed, consisting of three tasks. All
these tasks were used only for diagnostics
and were not included in the teaching pro-
cess. In the first task, students were required
to predict the result of a given simple experi-
ment in case the hypothesis was correct. In
the second, they had to indicate the conditions
necessary for control, in accordance with the
hypothesis. In the third, they had to choose
the appropriate conditions for conducting the
experiment in accordance with its objective:

1. Masha thinks that seeds need moisture
to germinate. She took a saucer (A) with wet
cotton and placed 5 seeds on it. Then Ma-
sha took another saucer (B) with dry cotton,
placed 5 seeds on it, and put both saucers
in a warm place. What will happen if Masha
is right?

2. Kolya hypothesized that saltwater
freezes faster than tap water. He took two
plastic cups. In the first cup, he poured water,
added and stirred in salt, then placed the cup
in the freezer. Fill in the table to indicate what
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should be done with the second cup to test
Kolya’s hypothesis.

First Cup Second Cup
100 g of water ?
One tablespoon of salt ?
Placed in the freezer ?

3. Different objects (cubes, spheres, eggs)
were placed near seagull nests to observe
how the seagulls would interact with them.
Some rounded objects (spheres, eggs) were
rolled into the nests by the seagulls, while
objects of other shapes were ignored. This
allowed scientists to conclude that seagulls
recognize shapes.

What objects should be offered to seagulls
to determine whether they can distinguish col-
ors? Mark the appropriate objects with a
cross (X)).

[_]small wooden red spheres

[_]small metallic shiny spheres

[_]small wooden blue eggs

[_]small wooden white spheres

|:| large wooden yellow spheres

|:| small wooden yellow spheres

This work was offered to students com-
pleting the fourth grade in a Moscow public
school (25 students, including 10 girls and 15
boys) as well as to students from two second-
grade classes at the end of their second year
of study in the same school (50 students, in-
cluding 20 girls and 30 boys). For comparison
with this group and to analyze the process
and difficulties involved in mastering basic
experimentation, we included a second-grade
class from another Moscow public school
where students studied the World Around Us
course within the Elkonin-Davydov system
(27 students, including 14 girls and 13 boys).
This comparison was preliminary; therefore,
we did not account for many other factors that
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could influence students’ results — such as
the educational level of parents or teachers’
teaching experience.

Among the research tasks, in addition to
testing the hypothesis, was the analysis of
children’s difficulties in discovering and mas-
tering the method to clarify the age-related
capabilities of younger students. Therefore,
in the school where teaching was conducted
according to the Elkonin-Davydov system,
participatory observation was carried out, and
an analysis was made of video recordings
of lessons introducing experimentation and
lessons for specification (three video record-
ings), as well as the results of three small as-
sessment tasks (variations of task 2 from the
diagnostic work, differing in the hypotheses
and materials of the described experiments).

Two similar assessment tasks were con-
ducted one week apart, the third one a month
after studying the topic, and at the end of the
school year, the final diagnostic work present-
ed above was carried out.

Results

The learning task of discovering experi-
mentation, conducted in a class taught ac-
cording to the Elkonin-Davydov system, was
challenging for students. In particular, the
question that prompted the idea of comparing
two pinecones posed significant difficulties.
When this idea arose in class, the teacher
proposed a straightforward approach to con-
trasting and equalizing conditions in plan-
ning specific experiments with the pinecones
(Fig. 1).

This allowed the children to work both
at the board and at their desks (in groups),
reasoning about the conditions of the experi-
ment while arranging corresponding labels
with written condition options in front of them.
The experiment with the pinecones was con-
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Ry |

Fig. 1 (left). Pupils discuss the conditions of a possible experiment, working in a group
Fig. 2 (right). The pupils put the cones into two lightproof containers according to their plan.
In one of them the cone is on a wet sponge, in the other container the cone is dry

ducted (Fig. 2), and its results were discussed
in the next lesson.

The first assessment, conducted at the
beginning of the lesson following the lesson
on discovering the new method of action,
showed that 33% of the students clearly un-
derstood how to proceed in testing their hy-
pothesis and were able to consciously plan
the verification of another hypothesis inde-
pendently (Figs. 3 and 4). This indicates that
they grasped and retained the essence of the

Malua npeanonoKuAa, YTo NieHuLa npopactér 6bicTpee B
Tenne. OHa NoAOMMUAA NO 10 CEMAH NLEHNLb! B ABe GAHOYKM
Ha BaTy. 3anuuwK, YTo AOMKHO BbITh B KOHTPOALHOM OfibITE.
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method since they had to apply it to a new,
unfamiliar material.

In subsequent lessons, the learning task
was extended to other similar materials (e.g.,
experiments with water and snow, planning
experiments on seed germination). In solving
each task, students had to construct logical
reasoning about possible outcomes based
on their hypotheses: what would happen to
the experimental and control objects if the
hypothesis was correct, and what if it was

Malua npeAnonoxuna, 4To nieHuLa NpopactéT Buictpee B
Tenne. OHa NoAOXKWAA No 10 cemaH NiLeHMLbI B ABe BaHOYKM
Ha BaTy. 3anuilu, 4To AOMKHO BbITb B KOHTPO/ILHOM OnbITe.
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Fig. 3, 4. On the left is a typical successful test paper. In the work on the right,
the student grasped the idea of contrasting the conditions in the experiment and the control
experiment, but did not realise that in order to investigate the effect of one of the conditions,
the other conditions must be equated
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incorrect? If experimental conditions were
not properly organized, a binary assessment
of results became impossible because other
factors could not be excluded. When two con-
ditions changed simultaneously, it was un-
clear which change led to a particular result.
Consequently, there was a need to revise the
experimental plan.

Over a month (two lessons per week),
students were given various tasks related to
planning and conducting basic experiments.
Afterward, the class moved on to studying
the next topic. The comparative results of the
diagnostic test conducted at year’s end are
presented in Table 2.

Discussion of results

The table shows that fourth-grade stu-
dents studying under the traditional program
do not sufficiently possess the skills required
by the Federal State Educational Standards
(FSES), with only a 46% success rate in solv-

ing problems. Similar findings are reported
by other researchers: large-scale studies in-
dicate that fifth — and sixth-grade students
correctly solve experimental tasks in about
50% of cases when provided with contex-
tual support such as illustrations or multiple-
choice answers (Osterhaus et al., 2016).
Second-grade students who purposefully
discovered and mastered basic experimenta-
tion performed tasks on planning experiments
and predicting their results at approximately
the same level as primary school graduates,
and significantly outperformed second-grade
students studying under the most widely used
World Around Us program. To compare the
success rates among children with different
levels of mastery in experimentation, the
Mann-Whitney U-test was employed. Sta-
tistically significant differences were found
between second-grade control and second-
grade experimental classes (p = 0,009), while
no significant difference was observed be-

Table
Results of the final diagnostic work (average problem solving index in %)
< ° [} o
o k-] -]
2:& | 2By | 2B
S0 =3 = =38
£EE£8 | Eg® | Eg5
s2g 2 S<To | S<ESo
E=g 2 L Lo L ¥
ThEs | 5252 | 3R g8
Lgn co9 g co9 g
§£3% | 85235 | 85£23
®ESE 03 00
L 820 R R
823 Ecwo EcY
g a =5 =
Prediction of the result if the hypothesis is correct 502 22 44
(0/1 points)
Identification of control conditions (0/1 points) 69 52 80
Selection of objects for the experiment (0/1/2 19 7 30
points)
Average result for the three tasks (out of 4 39 22 46
points)

2 Twenty-four people wrote the final project.
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tween fourth-grade control and second-grade
experimental classes (p = 0,117).

Tracking the progress of individual stu-
dents in the experimental class in mastering
basic experimentation shows that, for a sig-
nificant number of students, this learning was
still not sufficiently effective. Based on the
dynamics of individual progress from the first
to the final assessment, we divided the class
into three groups:

1. Unstable results or lack of progress —
11 students

2. Gradual progress under extended
task-solving conditions (solving similar tasks
with analogous problem structuring) —
4 students

3. Quick grasp of the method during the
first or second lesson of the topic, followed by
consistently correct solutions to similar tasks
of equal difficulty using different materials —
14 students

The absence of visible progress in mas-
tering the new method of action did not cor-
relate with lesson absences (Spearman’s
correlation coefficient r = 0,16; p = 0,426).
Apparently, what a student vividly discovers
becomes an insight that is effectively learned
immediately and firmly retained in memory.
Thus, a student from the third group — who
attended the first two lessons of the topic but
missed the next five — successfully complet-
ed the delayed assessment task.

It is likely that the lack of progress ob-
served in many students is related to their
insufficient engagement in the learning pro-
cess. This may be due both to low cognitive
motivation and other factors, such as poor
comprehension of Russian speech by some
children.

Observations of the experimental learn-
ing process indicate that a key psychological
foundation for understanding the meaning
of experimentation — and for being able
to plan an experiment based on a hypoth-

esis — is students’ ability to distinguish
between experimental and control objects.
This involves contrasting and equalizing
conditions under which selected objects are
placed during joint practical activities. When
students fail to draw logical conclusions
from comparisons — particularly when this
work with conditions has not been properly
conducted — it can lead to the development
within their logical reasoning system of a
new, non-binary way of assessing results. In
such cases, answers to experimental ques-
tions may be “yes,” “no,” or “possibly” (Bu-
grimenko, 2004). This situation often arises
when conditions for controlling objects are
not precisely organized, making it impos-
sible to confirm or refute hypotheses without
conducting additional experiments.

Conclusion

e The logical-subject matter analysis of
experimentation shows that mastering this
method of action forms the foundation for un-
derstanding causality and clearly distinguish-
ing between temporal and cause-and-effect
sequences of events, thus serving as a basis
for comprehending educational texts in natu-
ral science subjects in secondary school.

e The logical-psychological analysis indi-
cates that the educational content in primary
school can and should be limited to basic ex-
perimentation. The essence of this approach
involves comparing two objects placed in dif-
ferent conditions based on a tested hypoth-
esis, while ensuring that all other conditions
in the experimental and control trials are
equalized. This method of action should be
distinguished from practical trials, “children’s
experimentation” (as described by N.N. Pod-
dyakov), demonstration experiments, tradi-
tional laboratory work, and scientific experi-
ments.

e The diagnostic data indicate that
mastering basic experimentation falls

109




YyauHosa E.B., lWnwkuHa U.A. (2025)
Mcuxonornyeckrie OCHOBaHUS 06Y4EHUS MITAALLIKX. ..
lMcuxonornyeckas Hayka 1 o6pas3oBaHue,

2025. 30(2), 100-113.

Chudinova E.V., Shishkina I.A. (2025)
Psychological bases for teaching...
Psychological Science and Education,
2025. 30(2), 100-113.

within the developmental capabilities of
younger schoolchildren. However, a teach-
er's explanation, demonstration, and inde-
pendent execution of simple experiments —
following a ready-made instruction — are
practiced in the traditional “World Around
Us” course within the School of Russia
system (which is used in the vast majority
of schools in the country). These methods
do not fully ensure an understanding of the
meaning of basic experimentation. Regard-
ing the ability to plan a basic experiment,
primary school graduates achieve similar
results to second-grade students under
activity-based learning conditions (Elkonin-
Davydov system).

¢ The qualitative analysis of the process
of forming the method of experimentation
shows that the need to simultaneously per-
form two mutually opposite actions in mean-
ing (contrast and equalization) is the main
stumbling block in children’s understanding
of the new method. This may be related to
the failure to distinguish between the goal
of the experiment (testing a hypothesis) and
the goal of practical influence on an object
(achieving a practical effect) (Osterhaus et
al., 2016), but this requires further research.
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Abstract

Context and relevance. Digital devices are an integral part of the lives of most
modern preschoolers. In this regard, the study of the developmental and edu-
cational potential of these devices is becoming an important and urgent task
for modern science and practice. Objective. This study was aimed at exploring
the possibilities of improving mathematical skills in preschoolers using a digital
math application in situations of joint discussion with an adult or independent
use of the application. Hypothesis. We assumed that preschoolers who use
a digital math app in a situation of joint discussion with an adult will be more
successful at completing math tasks for quantity and counting, as well as mag-
nitude, than children who used the app on their own. Methods and materials.
The study involved 64 preschoolers (42,1% of boys) aged 5-6 years, pupils of
the senior kindergarten groups in Moscow. In the course of the study, prelimi-
nary testing of mathematical skills and the level of non-verbal intelligence in
preschoolers was conducted; then, based on the diagnostic results, the chil-
dren were divided into 2 experimental groups, each of which was given a series
of six developmental classes. The final stage was the repeated testing of math-
ematical skills in children who took part in educational activities. Methods for
comparing numbers, arithmetic skills, comparing intervals between numbers
and a sense of number were used to evaluate mathematical representations
of preschoolers about quantity, and tasks for measuring by measure and the
ability to find a correspondence between objects in size were used to evaluate
representations of magnitude. To diagnose the level of nonverbal intelligence,
the technique of “Raven’s Color Progressive Matrices” was used. Results. The
results showed that more significant improvements in children’s performance
of counting and magnitude tasks occurred in children who had the opportunity
to discuss math tasks performed in the application with an adult. Conclusions.
The conducted research allows us to conclude that when using digital educa-
tional applications to train mathematical skills in preschoolers, the help and

participation of an adult plays an important role.

Keywords: cognitive abilities, mathematical skills, digital devices, educational

applications, preschool age

Supplemental data. Data set is available in the Laboratory of Child Psychology and Digital Socializa-

tion, Federal Scientific Center for Psychological and Interdisciplinary Research (FSC PMI).
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BO3MOXHOCTM pa3BUTUA MaTeMaTUYECKUX
YMEHUN AOLUKOJIbHUKOB C MOMOLLbIO LUchpoBOro

MaTeMaTUu4eCcKoro npunoXxeHusa

O.A. ByxaneHkoBa' 0<, M.C. AcnaHoBa', M.LU. Muxutaesa?

! G)enepaanbuZ Hay‘-IHbII7I LeHTP NCUXOJIOrM4eCKuX n MmexxgncumniinHapHbIX nccnenoBaHui,

MockBa, Poccuiickas ®egepauus

2MOCKOBCKMIN rocyapCTBEHHbIV YyHMBepcuTeT umeHn M.B. JlomoHocoBa,
Mockea, Poccuiickas degepaumsa

> d.bukhalenkova @inbox.ru

Pe3srome

KoHTeKCT u akTyanbHOCTb. LIndpoBble yCTpoONCTBa ABNAIOTCA HEOTbEMIIE-
MOW HacCTbto XXN3HN GONbLUMHCTBA COBPEMEHHbIX OOLLKOMLHUKOB. B cBsA3M €
3TMM U3y4eHMe pas3BUBatOLLErOo M 06pa3oBaTeNbHOrO MoTeHumana faHHbIX
YCTPOWCTB CTaHOBWUTCHA BaXKHOW WM aKkTyaslbHOW 3afjayein Ans COBPEMEHHOMN
Hayku 1 npakTuku. Llenb. BbisiBNeHe BO3MOXHOCTEN yny4lleHns MaTteMaTtu-
YECKMX YMEHWI Y OOLUKOJIbHUKOB C MOMOLLIbIO LIMhpOBOro MaTteMaTnyecKkoro
NPUIOXEHUs1 B CUTYaLMsIX COBMECTHOrO 06CYXXAEHUS1 CO B3POCTbIM WU Xe
CaMOCTOSATENIbHOMO MCMONb30BaHWNA npunoxeHus. F'mnortesa. YcnewHocTb
BbIMOMHEHUS1 MaTEMATUYECKMX 3aaHUii Ha KONMHYECTBO U CHET, a Takxe Be-
NIVYMHY Y OOLLKOSbHUKOB, KOTOPbIE UCMOMb3YIOT LIMPOBOE MaTeMaTU4eckoe
NPUOXeHNe B CUTyaLum COBMECTHOrO OOCYXAEHWS CO B3pOCnbiM, 6yaeT
BblLLIE, YeM Y [ieTel, KOTOpPble UCMONb30BaNu MPUNOXEHNE CaMOCTOATESBHO.
MeTopabl u maTepuansl. B uccnegosaHnm NnpuHanv yqactme 64 OoLWKONbHUKA
(42,1% manb4ynkoB) B Bo3pacTe 5—6 neT, BOCMMTaHHMKW CTapLumx rpynn geT-
ckux capoB r. MockBbl. B xofe nccnefoBaHus 6b110 NPOBEAEHO NpeaBapu-
TeNbHOe TECTMPOBaHNE MaTemMaTU4eCKUX YMEHWUA 1N YPOBHSA HEBepHanbHOro
WHTENNeKTa y AOLUKOMbHMKOB; 3aTEM Ha OCHOBaHWUW pe3ynbTaTtoB AMarHoCTU-
K1 OeTun 6bInn pasfesneHbl Ha 2 3KCneprvMeHTarbHbIe rpynmbl, C KaXXA0M U3 KO-
TOpbIX 6Gblna NPoOBEAEeHa Cepusi N3 LLIECTU Pa3BUBAIOLLIMX 3aHATUIA. 3aKmoyum-
TeNbHbIM 3TanoM cTasno NOBTOPHOE TECTUPOBAHME MATEMATUHECKUX YMEHUIA Y
[eTel, NPUHSABLUUX y4acTue B pa3BMBatOLLMX 3aHATUAX. [ns OLeHKN MaTema-
TUYECKMX NPEACTABIIEHNI JOLLIKOSIbHUKOB O KOIMYECTBE ObIfN UCMOSb30BaHbI
METOAMKM Ha CPaBHEHWE YnNCeN, Ha apudMeETNHECKME YMEHWSA, HA CPaBHEHVE
VHTEPBANoOB MeXAay YvMcnamMu U 4yBCTBO YuUCna, a AN1A OLEHKU npencTaBne-
HWUI O BENUYUHE BbINN UCMONb30BaHbl 3afaHNA Ha M3MEPEHVE MEPKOWA 1 Ha
YMEeHWe HaxoaMTb COOTBETCTBME MEXIY NpeaMeTamu no BenuyuHe. Ans ana-
FHOCTVKM YPOBHSI HEBEPOHAbHOr0 MHTENEKTA Oblna NCMONb30BaHa METOAMKA
«LIBeTHble nmporpeccuBHble MaTpuubl PaBeHa». Pe3ynbratbl. [MonyyeHHble
pe3ynbTaTthbl nokasanu, YTo 6onee 3HaYUMble YAYHLLIEHUS MPU BbINOSIHEHUN
OeTbMW 3aaHuii Ha CHET U BENIMHMHY MPOU3OLLINN Y AETEN, KOTOPbIE MMENN
BO3MOXHOCTb COBMECTHOMO 06CY>XAEHWS BbINOMHAEMbIX B MPUMOXEHUN MaTe-
MaTMYeCcKMX 3afaHnii co B3pocnbiM. BeiBoabl. MpoBegeHHoe nccnenosaHve
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no3BosdeT caenartb BbIBOA O TOM, YTO MPU UCMNOJSIb30BaHUN LI,VICprBbIX 06-
pa3oBaTesibHbIX I'IpI/IJ'IO)KeHI/II7I Ona TPeHUpPOBKKM MaTeMaTU4decKunx ymeva y
OOLLKOJTbHMKOB 6OJ'IbLIJy}O POJIb UrparT NOMOLLb U yHacTue B3pOCnoro.

KnroueBble c/ioBa: no3HaBaTesibHble CMOCOGHOCTU, MaTeMaTuyeckue yme-
HUS1, LMCPPOBbIE YCTPOWCTBA, 06pa3oBaTenbHble NMPUNOXKEHUS, LOLUKOMbHbINA

BO3pacT

[dononHuTtenbHble AaHHble. Habop JaHHbIX, COOPaHHbLIX B paMKax roCcyAapCTBEHHOro 3afjaHus
®HL| NMMW: nabopaTtopus ncuxonorni getctea u umdgposoi coumanmaaummn OHL MM (¢ gaHHbIMK
MOXHO 03HAKOMUTLCA B nadopartopun). MNprmMep 0QHOro pa3BUBaIOLLErO 3aHATUSA U CIUCOK 3aHATUIA,
a TaKkxe Nogpo6Hoe onncaHne AMarHOCTUHECKUX METOAMK MOXHO 3anpocuTb y aBTopa (O.A. Byxa-

NEHKOBOW).

Ana uutuposaHusa: bByxaneHkosa, [.A., AcnaHosa, M.C., Muxutaesa, M.LL. (2025). Bo3amoOxHO-
CTU Pa3BUTUS MaTEMATUYECKMX YMEHWI JOLLKOMbHUKOB C MOMOLLbIO LIMEPPOBOro MaTeMaTnyeckoro
npunoxenus. lNeuxonorndyeckas Hayka n obpasosarue, 30(2), 114—130. https://doi.org/10.17759/

pse.2025300209

Introduction

Currently, the digital devices use is an
integral part of the most preschool chil-
dren’s lives (Veraksa et al., 2021; Kalabina,
Progatskaya, 2022; Smirnova et al., 2022;
Chichinina et al., 2023; Konca, 2022). De-
pending on the amount of screen time, the
type of digital content consumed, the orga-
nization of interaction with digital devices,
and the parental involvement presence, the
digital devices use can be developmental,
including for children’s mathematical skills
and abilities (Belova, 2022; Denisenkova,
Taruntayev, 2022; Belolutskaya, Vachko-
va, Patarakin, 2023; Benavides-Varela et
al., 2020). The mathematical skills devel-
opment level in preschool children is a sig-
nificant predictor of the child’s subsequent
academic success in school (Duncan et al.,
2007; Jordan et al., 2009). Thus, this re-
search examined the possibility of improv-
ing mathematical skills in preschool chil-
dren via a digital mathematical application,
provided that it is used in situations of joint
discussion with an adult or independent
use by children.
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In senior preschool age, elementary
mathematical concepts and skills are ac-
tively formed. While learning mathematics,
preschool children develop elementary
knowledge about the set, number, magni-
tude and shape of objects, they learn to
navigate in time and space, master counting
and measuring objects. In addition, children
acquire knowledge of special mathemati-
cal terminology (i.e. names of geometric
figures, mathematical operations with num-
bers, etc.) and become familiar with certain
mathematical relationships, patterns, and
dependencies (Gabova, 2014; Jordan et al.,
2009). In this work, we focused on studying
the mathematical representations of senior
preschoolers about quantity and magnitude
as the most basic and significant for further
successful mastery of mathematics in el-
ementary school (Benavides-Varela et al.,
2020; Jordan et al., 2009).

The association between digital device
use and mathematical knowledge and skills
in preschool children is still poorly underex-
plored, however it is important to mention
several studies that confirm the presence



ByxaneHkosa [1.A., Acnavosa M.C., Muxutaesa M.LLI. (2025)
B03MOXHOCTU pasBUTUS MATEMATUHECKUX YMEHMWIA. ..
Mcuxonoruyeckas Hayka 1 o6pasoBaHve,

2025. 30(2), 114-130.

Bukhalenkova D.A., Aslanova M.S., Mikhitaeva M.Sh. (2025)
Opportunities for preschoolers mathematical skills...
Psychological Science and Education,

2025. 30(2), 114-130.

of such an association. In the research by
Zaranis and colleagues (Zaranis, 2012; Za-
ranis, Kalogiannakis, 2011), the effective-
ness of traditional mathematics teaching
was compared with computer-based teach-
ing built on the Hill model, which assumes
the development of geometric thinking at
five complexity levels, with only the first
two levels used for kindergarten. At the first
level, children recognize geometric figures,
identify them with surrounding objects (for
example, a rectangle is like a door). At the
second, descriptive-analytical level, they
recognize the geometric figures’ proper-
ties. The study was conducted in a Greek
kindergarten among children of 4 to 6 years
old. The control and experimental groups,
which received traditional and computer-
based teaching respectively, studied similar
material with the same frequency. The les-
sons included a story/explanation for each
of the ten numbers, introduced the child to
various aspects of counting situations, and
involved the child actively in solving gami-
fied tasks for counting. The computer tasks
were selected in accordance with the kin-
dergarten program and were a supplement
to the material learnt. The results demon-
strated that additional computer training
can improve the mathematical skills de-
velopment in preschool children (Zaranis,
2012; Zaranis, Kalogiannakis, 2011).
Despite the fact that there is very little
data on the importance of joint (with par-
ents) digital devices use for teaching pre-
schoolers mathematics (Belova, Shuma-
kova, 2022; Veraksa et al., 2022), a num-
ber of studies show that children’s digital
devices use becomes more developmental
when utilizing them together with parents
and siblings, when communicating and
discussing digital content (Veraksa et al.,

2022; Karabanova, 2022; Bukhalenkova,
Chichinina, Almazova, 2023; Dore, Zim-
mermann, 2020; Wannapaschaiyong et
al., 2023). Kim’s meta-analysis found a link
between parental involvement in children’s
digital devices use and academic achieve-
ment of children at school age (from pre-
school to final-year classes) (Kim, 2022).

There are several mechanisms through
which sharing digital devices with adults
can help a child learn better via digital con-
tent. Firstly, adults can direct a child’s at-
tention to important parts in digital content
by highlighting information that needs to be
mastered. Secondly, adults can help chil-
dren interpret digital content when it is un-
clear or more complex than the child could
understand on his/her own. Finally, adults
can help children understand how media
content relates to their own lives and the
real world (Dore, Zimmermann, 2020).

Research demonstrates that active
mediation by an adult improves children’s
understanding and learning (Archer, Wood,
De Pasquale, 2021; Dore et al., 2020; Strou-
se, Ganea, 2021). In a study by Strouse
and colleagues, one group of parents was
trained to pause an educational video while
watching it with their child, ask questions,
and encourage their child to recount parts
of the story. Another group of parents was
asked to watch the video with their child as
usual. Results indicated that when parents
were encouraged to interact with their child,
children understood the story in the video
better and learned more new words from it
(Strouse, O’Doherty, Troseth, 2013).

Thus, the research conducted points
to the importance of children using digi-
tal devices together with adults, and that
more active forms of shared use have a
more significant impact on learning (Ar-
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cher, Wood, De Pasquale, 2021; Dore et
al., 2020; Strouse, Ganea, 2021). Although
many Russian studies written by V. Davy-
dov, L. Obukhova, N. Talyzina, N. Salmina
and other scientists have already revealed
the adult’s role in teaching children mathe-
matics, there is very little modern research
that would investigate and prove the im-
portance of the joint (with an adult) digital
devices use by preschoolers for teaching
them mathematics.

Since theoretical analysis of studies has
demonstrated the importance of interaction
with an adult when using a digital device for
teaching preschool children mathematics
(Benavides-Varela et al., 2020; Kim, 2022;
Konca, 2022; Zaranis, Kalogiannakis,
2011), this research focused on the possi-
bilities identification to improve mathemati-
cal skills in preschoolers via a digital math
application. For this purpose, a comparison
was made of the developmental effect of
mathematics classes using a digital math
application in the case of joint discussion
with an adult or independent application
use by preschoolers.

Materials and methods

Data processing methods. At the be-
ginning of the study, the cluster analysis
was applied to identify children with differ-
ent levels of mathematical skills mastery.
Non-parametric criteria of statistical analysis
were also used, since the distribution differs
from normal (Kolmogorov-Smirnov crite-
rion): the Mann-Whitney criterion was used
to compare the two experimental groups’
results, the Wilcoxon criterion was used to
determine the significance of changes in
these groups before and after the classes;
the effect size Cohen’s d was calculated.

Statistical data analysis was performed
via the statistical package SPSS 22.0.
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The search and selection of an edu-
cational math application was carried out
based on the following criteria: 1) the child’s
involvement in the interaction with the
app’s content, 2) the material’s presenta-
tion form as well as the correspondence of
the number concept forming method to the
age characteristics of preschool age, 3) the
mathematical concepts’ formation logic,
4) ensuring the principle of continuity with
the school curriculum in relation to math-
ematical content, 5) the possibility of involv-
ing an adult in the process. None of the
found applications fully met the described
criteria, and none of them implemented the
joint use possibility nor involving adults. In
accordance with the described criteria, the
most suitable for preschoolers was the ap-
plication called “Luntik. Mathematics” (for
more details on the mathematical digital
applications’ analysis, see the article (Asla-
nova et al., 2020). This app is designed to
develop mathematical knowledge and skills
in children of 4 to 6 years old and includes
several mathematical blocks: about quan-
tity and counting, shape, magnitude, time,
space orientation. Within each block, the
child first listens to a short story about the
characters from the famous cartoon “Luntik”
followed by an explanation of the material,
and then the child completes mathematical
tasks that are a logical continuation of the
story — this ensures the child’s involve-
ment in interaction with the app’s content.
The application has voice-over for tasks and
the ability to replay instructions again while
completing a task. Thus, the content and the
material’s presentation forms correspond to
the preschoolers’ age characteristics, and
the mathematical concepts’ formation logic
is consistent with the requirements of the
Federal State Educational Standard (On
Approval of the Federal State Educational
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Standard for Preschool Education..., 2013),
which ensures continuity with the primary
school educational program. The only crite-
rion that this application does not meet is the
ability to involve an adult, which is what we
tried to implement in this study.

Based on literature review (Veraksa et
al., 2022; Karabanova, 2022; Kim, 2022),
we hypothesized that preschoolers who
use a digital math app in a joint discussion
with an adult will be more successful in
completing math tasks on quantity, count-
ing, and magnitude than children who use
the app on their own.

Study sample. The research involved
64 preschoolers (out of these 42.2% were
boys) of 5 to 6 years old (M = 5,8; Sd =
0,34), pupils of senior groups of kindergar-
tens in Moscow. These senior groups were
located in three kindergartens that be-
longed to the same educational complex,
where all pupils were taught according to
the same educational program (“From Birth
to School”, 2019) in accordance with the
Federal State Educational Standard (On
Approval of the Federal State Educational
Standard for Preschool Education..., 2013).

Among the pupils from seven senior
groups, 64 children were selected who regu-
larly attended kindergarten and did not par-
ticipate in additional math classes. It should
be noted that all children who took part in
the study had experience using a tablet and
did not have difficulties in managing it and
working with a digital math application. In
addition, (this information was clarified in
advance through kindergarten teachers) all
research participants were allowed by their
parents to play digital games.

Based on the mathematical skills’ diag-
nostics results via cluster analysis, several
groups of children were identified that dif-

fered in the mathematical skills’ develop-
ment level: “Low level” (3 people), “Average
level” (35 people), “High level with a low
arithmetic proficiency level” (15 people),
“High level with a high arithmetic proficiency
level” (11 people). As a result of this analy-
sis, 14 children were excluded from further
research: 3 subjects due to an extremely low
mathematical skills level (insufficient for con-
ducting developmental classes) and 11 chil-
dren with the initially highest mathematical
skills level. The remaining 50 children were
randomly divided into two experimental
groups, in which the ratio of children with
average and high mathematical skills levels
was maintained. The first group, where chil-
dren used the tablet independently, included
24 children (13 girls and 11 boys), and the
second group, in which children interacted
with an adult while working with the tablet,
included 26 children (13 boys and 13 girls).
Another 13 children were excluded from
the study because they did not complete all
the classes or were absent during the final
mathematical skills’ diagnostics. Thus, only
38 children completed all the developmental
classes and the final diagnostics: 18 from
the first experimental group (12 girls and
6 boys) and 20 from the second (10 boys
and 10 girls).

Research methods. To assess the
preschoolers’ mathematical skills, different
methods were used: some — to evaluate
those skills that were trained via digital ap-
plication’s tasks, while others — to assess
those skills that were not directly trained via
the application. In this way, we wanted to
look at the transfer of preschoolers’ ideas
and skills to similar, but not identical tasks
within the framework of children’s ideas
about quantity and magnitude. Most of the
methods used in this study were previously
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tested on a sample of Russian-speaking
preschoolers and primary school children
(Sidneva, Aslanova, Bukhalenkova, 2022;
Vasilieva et al., 2021).

The following methods were used to
evaluate preschoolers’ mathematical repre-
sentations of quantity: 1) the “Numbers Com-
parison” (Vasilieva et al., 2021) technique
assessed the ability to compare single-digit
and double-digit numbers; 2) the “Arithmetic
Skills” technique estimated addition and sub-
traction skills within 10; 3) the “Numerical Dis-
tance Comparison” technique (Laski, Siegler,
2007; Vasilieva et al., 2021) evaluated under-
standing and ability to compare “distances”
between numbers; 4) the “Number Sense”
(Ginsburg, Baroody, 1990) technique as-
sessed the non-symbolic sense of number in
preschoolers (Kuzmina et al., 2022).

The following methods were used to
evaluate preschool children’s mathematical
representations of magnitude: 1) the “Hous-
es” technique was developed within the
framework of this study to assess children’s
ability to find correspondences between
objects by magnitude; 2) the “Measuring by
Units” technique estimated the development
of children’s ability to take measurements
using a unit (the detailed description of the
methods can be requested from the author
(D.A. Bukhalenkova)).

To control the non-verbal intelli-
gence development level, the children
were engaged with the “Raven’s Coloured
Progressive Matrices” technique (Raven,
Raven, Kort, 2012). The method included
three series of 12 tasks. For the correct
completion of each task, the child received
1 point (maximum = 36 points).

Research procedure. At the first stage
of the research, the “Raven’s Coloured
Progressive Matrices” method and diag-
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nostics of mathematical knowledge and
skills were carried out with all children indi-
vidually. Although, technically the diagnos-
tics of mathematical skills were conducted
in pairs, each child worked on his/her tasks
independently. Diagnostics took about 20
minutes on average and took place mainly
in the first half of the day. In testing for non-
verbal intelligence, all subjects showed re-
sults that were within the age norm.

Based on the preliminary mathematical
skills’ diagnostics results, the children were
divided into two experimental groups. Each
of the experimental groups underwent a cy-
cle of 6 developmental lessons, each lasting
15-20 minutes, in subgroups of 3 people.
The children attended only one lesson per
day, with at least 3 days between lessons.

The study was conducted in the second
half of the school year: diagnostics were
carried out in February, a series of devel-
opmental classes in March and early April,
and the final diagnostics at the end of April.

Developmental lessons program.
Based on the “Luntik: Mathematics” app
there was developed a program of 6 les-
sons, including tasks on counting, com-
paring sets, making up sets, arithmetic
operations, and comparing objects by mag-
nitude. Each lesson had specific tasks from
the educational application, which were
combined into groups according to the prin-
ciple from simple to complex (first, counting
the number of objects was mastered, then
addition and subtraction). For each lesson,
3—4 games were selected so that the total
lesson time did not exceed 20 minutes.

In case of questions and difficulties while
playing with the application, children from the
group without the participation of an adult
were offered to listen again to the voice in-
struction built into the application. If the child
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still could not cope with the task, he/she was
offered to move on to the next task or, if all the
tasks in this lesson were completed, to finish
the game. In the event of questions or difficul-
ties, children from the group with an adult’s
participation were either asked to listen to
the voice instructions again or were given a
simplified explanation of the task (for an ex-
planation’s wording example, see. After each
lesson, a discussion was held with this group
of children. They were asked to answer sev-
eral questions posed by an adult related to
the lesson’s content and to complete similar
simple tasks using material objects (for ex-
ample, pencils). The plan for all lessons and
an example of a lesson can be requested
from the author (D.A. Bukhalenkova).

Results

Descriptive statistics for both groups

based on preliminary diagnostic

results

As a result of the preliminary testing
data analysis, no significant differences

were found in the success of complet-
ing all mathematical tasks in children
from the two experimental groups, with
the exception of the quantities compari-
son (Table 1). It is important to highlight
that children from the group with the par-
ticipation of an adult initially coped more
successfully with the finding correspon-
dences between objects by magnitude.
According to the non-verbal intelligence
assessment results, all children partici-
pating in the study corresponded to the
age norm and no significant statistical
differences were found between the ex-
perimental groups.

Results comparison of preliminary

and final mathematical skills testing

in two experimental groups

The analysis revealed that in the group
of children who played games on the
tablet without adult’s participation, there
were significant differences between the
results obtained before and after the

Table 1

Descriptive statistics based on the results of a preliminary assessment
of mathematical skills and non-verbal intelligence (N = 38)

Significance of the differ-

= _— : —_—

35 S5 ences

£ § 2 PR [ a

== s = E2 | 58 "

Q= o - =2 =8 e

353 35 335 s o .02 o

°3 °3 ES | 3% <

(G c > -

° 28| "8 | ©
Numbers Comparison 27,56 (3,1) | 27,35 (4,2) 88,5 0,967 0,09
Arithmetic skills 4,33 (3,2) 4,00 (2,8) 164,0 0,478 0,21
Numerical Distance Comparison 8,89 (1,8) 7,45 (2,2) 131,5 0,101 0,55
Number sense 37,39 (8,1) | 35,40 (5,5) | 160,0 0,411 0,20
Quanities comparison 3,11 (1,3) 4,25 (1,2) 114,0 0,033 0,81
Measuring by units 1(0,9) 0,90 (0,9) 177,5 0,728 0,11
The level of non-verbal intelligence 13,37 (6,9) | 14,31 (7,1) 167,0 0,531 0,16
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developmental classes in the success
of completing such tasks as “Numbers
Comparison”, “Number Sense”, “Quanti-
ties Comparison”, and there were also
significant improvements at the trend
level according to the “Arithmetic Skills”
technique (Table 2).

As a result of comparing the complet-
ing mathematical tasks success before and
after developmental classes in a group with
the participation of an adult, significant dif-
ferences were identified for all diagnostic
tasks, with the exception of the “Quantities
Comparison” (Table 3).

Table 2

Differences in the success of mathematical tasks before and after educational
activities among children from the group without adult participation

The significance of the
differences
i s 0
s | 52 | 85| z§ | v
&= g§= | 8% | 3£ | §
£5 | 35 | §
7]
Numbers Comparison 27,56 (3,1) |29,33 (2,029) -2,8 0,006 |0,67
Arithmetic skills 4,33 (3,2) 5,61 (3,47) -1,9 0,052 |0,45
Numerical Distance Comparison 8,89 (1,78) 8,94 (2,24) -0,32 0,975 [0,02
YNumber sense 37,39 (8,1) | 43,56 (6,67) -3,4 0,001 |1,26
Quanities comparison 3,11 (1,32) 4(1,33) -2,5 0,014 |0,67
Measuring by units 1(0,88) 1,42 (0,96) -1,3 0,186 |0,31
Table 3

Differences in the success of mathematical tasks before and after educational
activities among children from the adult group

Significance of the
differences

55 5 2| o

S | 52 | §5 | 55 | @

o= Q= 28 S £ 3

=t o'c <

) -4 5 Q

= 2 o
Numbers Comparison 27,35 29,45 -2,5 0,015 0,58

(4,21) (2,93)

Arithmetic skills 4(2,79) | 6,96 (4,3) | -3,186 0,001 0,94
Numerical Distance Comparison 7,45 (2,24) | 9,2 (2,04) 2,7 0,006 0,72
Number sense 35,4 (5,56) | 47,3 (5) -3,9 < 0,001 1,81
Quanities comparison 425 (1,21)| 4,6 (1) -0.9 0,334 0,27
Measuring by units 0,9 (0,91) | 1,9(1,1) 2,7 0,006 0,80
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Comparison of the changes in the

group with adult participation and in

the group without adult participation

To analyze changes in mathematical
skills, the difference between the scores
for each technique obtained by children
in the posttest and the scores obtained in
the pretest was calculated. Significant dif-
ferences were discovered in the magnitude
of changes between the two groups in the
success of completing the “Number Sense”
and “Numerical Distance Comparison”
tasks. Children from the group with the
participation of an adult began to cope with
these tasks significantly better than chil-
dren from the group without the participa-
tion of an adult (Table 4).

Discussion

It was previously mentioned that the
purpose of this study was to identify pos-
sibilities to improve mathematical skills in
preschool children using a digital mathe-
matical application in situations of joint dis-

cussion with an adult or independent use of
the application. To achieve the stated goal,
a comparison was made of the mathemati-
cal application’s “Luntik. Mathematics”
developmental effect in situations of joint
discussion with an adult and when used
independently by preschoolers.

The research results allow us to par-
tially confirm the hypothesis that the suc-
cess of completing mathematical tasks in
children who use a digital mathematical
application in a situation of joint discussion
with an adult will be higher than in children
who used the application independently.
Firstly, the results of the experiment show
that in the group with the participation of
an adult, children significantly improved
their performance in completing a greater
number of mathematical tasks. Moreover,
in the group with the participation of an
adult, as opposed to the other group, there
were significant improvements in such
techniques as “Measuring by units” and
“Numerical Distance Comparison”. These

Table 4

Comparison of the magnitude of changes in the success of mathematical tasks
before and after educational classes in two experimental groups

- Significance of the

3 5 S a differences

£2 ¢ <5 - 8 o

5z 2z |53 | 5| ¢

33 33 | TE | ¥ | &

% | &% |52 35| 3

= % | ©

Numbers Comparison 1,78 (2,67) 2,1 (3,65) 174,5 0,870 0,33
Arithmetic skills 1,28 (2,84) | 2,94 (3,14) 127,5 0,188 0,60
Numerical Distance Comparison 0,06 (2,34) | 1,75 (2,43) 113 0,050 0,78
Number sense 6,17 (4,88) | 11,9 (6,58) 0,94 0,011 0,96
CQuanities comparison 0,89 (1,32) | 0,35 (1,31) 0,194 0,290 0,14
Measuring by units 0,42 (1,34) 1(1,26) 143 0,194 0,45

123




ByxaneHkosa [1.A., Acnavosa M.C., Muxutaesa M.LLI. (2025)
B03MOXHOCTU pasBUTUS MATEMATUHECKUX YMEHMWIA. ..
Mcuxonoruyeckas Hayka 1 o6pasoBaHve,

2025. 30(2), 114-130.

Bukhalenkova D.A., Aslanova M.S., Mikhitaeva M.Sh. (2025)
Opportunities for preschoolers mathematical skills...
Psychological Science and Education,

2025. 30(2), 114-130.

differences are particularly interesting and
important because the digital app’s games
were not directly aimed at mathemati-
cal concepts and skills development that
these methods assessed. Thus, a cor-
rect understanding of how objects can be
measured using a unit reflects a correctly
formed idea of magnitude (Vasilieva et al.,
2021; Veraksa et al., 2022), which seems
to us to be an important effectiveness in-
dicator of the developmental activities car-
ried out. The numerical distance compari-
son technique is more complex than the
method of pairs of numbers comparison; it
can be classified as a task that is more in
the zone of proximal than actual develop-
ment for preschoolers. Secondly, as a re-
sult of comparing the changes magnitude
before and after developmental activities
in the two groups, it was found that chil-
dren from the groups with the participation
of an adult began to perform the tasks on
“Number Sense” and “Numerical Distance
Comparison” significantly better than chil-
dren from the group without an adult.

Therefore, our results demonstrate that
in the case of using an educational appli-
cation with the participation of an adult,
the mathematical skills’ effectiveness
training in preschoolers was higher and
there were more significant improvements
than in the case of children playing with
the application independently. This high-
lights the importance of external support
when preschoolers use educational ap-
plications and indicates the limitations of
independent application use by children.
Moreover, when using a math app with the
help of an adult, a child can not only prac-
tice their math skills, but actually improve
and deepen their existing skills and basic
math concepts.
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To better understand how an adult can
participate in a child’s interaction with a
digital app, we should clarify that in our
experiment in the group with an adult, the
tester was nearby and observed the chil-
dren’s play, if difficulties arose, the child
could turn to an adult for an explanation
and help; after each lesson, the adult initi-
ated a discussion of the material covered
and offered the child several small tasks
to complete, similar to the tasks from the
application, but using material objects from
the space surrounding the children (for
example, pencils). It can be said that the
adult’s role consisted of some generaliza-
tion and practice of the acquired knowl-
edge through ordinary practical activities
familiar and understandable to children,
which is very important for consolidating
knowledge in preschoolers (“From Birth to
School”..., 2019). This study shows that a
digital device can only be an effective tool
in children’s acquisition of mathematical
concepts and skills, but cannot completely
replace an adult and fulfill his/her functions
in transmitting cultural experience to a child
(Karabanova, 2022; Solovieva et al., 2023;
Veraksa et al., 2021).

Conclusion

The conducted research demonstrated
the possibility of improving mathematical
skills in preschoolers via the digital educa-
tional applications’ use and confirmed the
importance of cooperation with an adult
in the process of preschoolers’ interaction
with digital devices.

The results obtained allow us to formu-
late some recommendations for parents
and teachers to ensure that the digital
educational applications’ use has the most
developmental effect on children:
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e |t is important to familiarize yourself
with the digital educational application, its
features, capabilities and content before
offering it for use to your child. If neces-
sary, it is worth organizing the process
of the application use (for example, think
through the order of completing games
and tasks; set up voice guidance and
prompts).

e An adult's involvement in a child’s
use of a digital educational application con-
tributes to a greater developmental effect.
Even just being nearby and observing, an
adult already supports the child to some
extent and can help him/her in case of both
technical and semantic difficulties, explain
what needs to be done in the task, which
increases the child’s understanding of the
tasks being performed.

e The adult’s participation can also be
manifested in subsequent discussions with
the child about the material covered and the
tasks completed in the application. Thus, a
child can be asked to tell what he/she has
learned, or asked to act as a teacher (for
example, asked to explain the essence of
some mathematical operation, to teach an-
other to perform it).

e In addition, to help the child better as-
similate the knowledge and skills acquired,
an adult can offer him/her to complete
practical tasks similar to what the child
did in the digital application (for example,
counting toys/furniture in a room together,
comparing their sizes, etc.).

Thus, the active participation and
involvement of an adult in the child’s
interaction with digital educational ap-
plications plays a significant role in the
acquisition and consolidation of math-
ematical knowledge and skills in pre-
schoolers.

Limitations. It is important to note the
limitations and prospects of this study.

Firstly, the most significant limitation in
this experiment is the absence of a control
group with which no educational classes
were conducted. The inclusion of such a
group in the study will further allow us to
evaluate and take into account the learning
effect as a result of repeated completion
of mathematical tasks during the posttest.
In addition, it will allow us to compare how
much the digital application itself, without
taking into account the participation of an
adult, affects the results compared to tradi-
tional kindergarten education.

Secondly, we note the small sample
size, which does not allow us to generalize
the results obtained to all modern Russian
preschoolers. In the future, it will be neces-
sary to test the results obtained on more
children.

Thirdly, children with extremely low
mathematical skills levels (3 people) and
children with initially high levels (11 people)
were excluded from the study, which limits
the research results application to a wider
population of children with different math-
ematical skills levels. However, from our
point of view, children with a high math-
ematical knowledge level simply did not
need this application, and for children with
an extremely low mathematical knowledge
level, its use would be difficult.

Fourthly, due to a decrease in the
sample of children during the experiment,
the final analysis of the results revealed
some shortcomings in the distribution of
children into two groups: 1) in the group
with adult participation, preschoolers ini-
tially performed significantly better with the
“Houses” task; 2) in the group without adult
participation, girls turned out to be twice as
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many as boys. These factors could also
affect the reliability of the results obtained,
and they need to be monitored when re-
peating the experiment on a larger sample.

Fifthly, we note the short duration of this
study, which consisted of only six sessions.
To assess the sustainability and long-term
effect of using the digital application, it is
necessary to further conduct a longer study
and a delayed assessment of the children’s
results.

Sixthly, these results were obtained for
a specific digital mathematical application
and further require verification on other
digital applications, both mathematical and
teaching other skills.
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Family social climate and social skills of fourth
and fifth-year high school students in a public
school in Callao, Peru
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Abstract

Context and relevance. The family’s social climate is a crucial variable in
the development of social skills. This research is based on Moos’s family so-
cial climate theory, which posits that the characteristics and dynamics of the
familial environment influence the mental health of its members. Objective.
The general objective of this study was to determine the relationship between
family social climate and the social skills of fourth and fifth-year high school
students at a public school in Callao. Methods and materials. A retrospec-
tive, cross-sectional, correlational, non-experimental design was employed.
Additionally, to determine if other variables act as moderators, a moderation
analysis has been carried out. A sample of 137 students was selected using
random probability sampling. The Family Climate Scale (FES) and the Social
Skills Scale were administered. Hypothesis. there is a direct and significant
relationship between family social climate and social skills of fourth and fifth-
year high school students at a public school in Callao. Results. Is demon-
strated a direct correlation (rho 0,418) with a medium effect size between
the two variables. Additionally, direct and significant correlations were found
between social skills and all three dimensions of the family social climate,
with large effect sizes for each, with values that ranged between 0,69 and,
0,88. Conclusions. It is concluded that family social climate and social skills
share a similar covariation in approximately 17% of cases. To confirm that
this relationship is moderated by other factors, a moderation study was con-
ducted with age, level of education, and sex. None of these variables were
found to moderate the relationship between family social climate and social
skills because the p values were greater than 0,05.

Keywords: family social climate, social skills, adolescence, family
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Pestome

KoHTeKCT n akTyanbHOCTb. CouunanbHbIi KMUMaT CeMbU SBMSIETCH KO-
4YeBOV NEepeMEeHHOW B Pa3BUTUM couMaribHbIX HaBbIKOB. ITO MccnefoBaHue
OCHOBAHO Ha TEOPUM CEeMeWHOro coumanbHoro knumara Mooca, koTopas
yTBEPXAAeT, YTO XapakTEPUCTUKM 1N AMHAMUKa CEMEVHON cpefbl BNUSIOT Ha
ncuxmyeckoe 3gopoBsbe ee uyneHoB. Llenb. O6uiaa uenb nccnegosaHvs 3a-
Knoyanack B onpefeneHuy B3avMOCBS3U MeXAy CeMelHbIM coumanbHbIM
KNMMaToOM W coLparbHbIMU HaBbIKaMy YHEHVKOB YETBEPTOro 1 NATOrO KypCcoB
CcpefHew LLKOMbl B FOCyAapcTBEHHOM LKone Kanbso. MeToabl u matepuansl.
BbI1 UICNonb3oBaH PeTPOCNEKTUBHBIN, MONEPEYHbIN, KOPPENALIMOHHbIN, HEJK-
CnepyMeHTanbHbI An3anH. [Ins BbIACHEHWSA, BbICTYNAIOT N ApYrue nepemeH-
Hble MofepaTopamu, 6bin NPoBeAeH aHanua mogepauum. Cny4yariHbiM Bepo-
ATHOCTHbIM METOAOM 6bina BbibpaHa Bbibopka 13 137 y4eHNKoB. Y4acTHMKaMm
6binn Npepnoxerbl LLkana cemenHon cpeppl (FES) n LWkana counanbHbIx
ymenuii (EHS). MunoTesa. MNpegnonaranocb Hanuyve nNpsiMor U 3Ha4YnMon
CBA3U Mexay CEMENHbIM coumanbHbIM KNMMaTtoM U counanbHbIMU HaBblKaMn
YHYEHVKOB 4ETBEPTOro 1 NATOro KypcoB CPeAHeN LUKOSMbl B rOCyAapCTBEHHOM
wkone Kanbso. Pesynbratbl. Bbina o6HapyxeHa npsmas koppenauus (rho =
0,418) co cpegHUM pa3mepom adhchekTa Mexay AByMs nepeMeHHbIMu. Kpome
TOro, 6bINN BbISIBNEHbI MPAMbIE Y 3HAYVIMbIE KOPPENALIMN MeXAy CoLnanbHbl-
MU HaBblkaMn U BCeEMU TpeMsa U3MepeHnamun CceMenHoro coumanbHOro Knu-
mMara ¢ 6onbLMMKN padmepamu addekTa ANa Kax[oro, 3Ha4eHUss KOTopbIX
konebanunce mexpgy 0,69 n 0,88. BoiBogbl. BrisBneHa cxoxas koBapvaums
Mexzy CeMelrHbIM coumarnbHbIM KIMMaToOM U CoLManbHbIMU HaBblIKaMu npu-
MepHO B 17% cny4aeB. YTo6bl NPOBEPUTL BNMSHWE OPYrMX hakTopoB, 6bin
NpoBefEeH aHanM3 Moaepaumnn, y4UTbIBaKOLLMIA BO3pacT, ypoBEHb 06pa3oBa-
HVA 1 non. Hu ogHa 13 3TUX NepemMeHHbIX He oKa3anacb MOAepaToOpoM CBA3N
mMexay CceMelHbIM couuarnbHbIM KnuMaTomM U couuaribHbIMM HaBblKaMK, Tak
Kak 3Ha4eHus p okasanuce 6onbLue 0,05.

Knro4deBble crioBa: CEMENHbIN CouManbHbIA KNUMAT, coumalnbHble HaBbIKK,
nogpocCTKU, CeMbsA
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Introduction

The long confinement of the pandemic
generated a kind of embalming of emotions,
bad tempers, and disappointments; In addition,
pressures due to chaos, confinement, and the
risks of prolonged social isolation (Hernandez-
Rodriguez, 2020; Ozamiz-Etxebarria, 2020;
Barranco-Cuevas et al., 2021). This situation
had a great impact on the family social climate,
which could be strengthened or broken, depend-
ing on some factors that determined the quality
of confinement, including the quality of life in iso-
lation and the availability of resources for such a
state, the cultural aspects specific to each family
group, each social group, etc. (Galindo-Vazquez
et al.,, 2020; Ozamiz-Etxebarria et al., 2020) It
could be said that mental health and the family
social climate were significantly affected by this
pandemic phenomenon to a lesser or greater
degree, favorably or unfavorably, depending on
the other factors around each family nucleus in
a state of social isolation, as well as the way and
measures they adopted to cope with it (Beraun,
2022); Urquijo, 2020).

It is important to study the family social cli-
mate in both pandemic and post-pandemic en-
vironments, along with other potentially affected
parameters of adolescent psychology, such as
social skills. The family climate, understood as
the perceived atmosphere of interactions among
its members, significantly impacts children’s and
adolescents’ cognitive, emotional, behavioral,
social, and physical development. Moreover, it
can be influenced by parents’ health status (la-
copetti et al., 2021).

On the other hand, social skills encompass
a wide range of competencies related to build-
ing and maintaining relationships, understand-
ing and managing emotions, achieving goals,
and learning from experience (Napolitano et al.,
2021). During adolescence, social skills play a
crucial role in managing the stressors and chal-
lenges associated with developmental transi-
tions, thereby protecting individuals from adverse
outcomes. Supporting this, cross-sectional and
longitudinal studies have reported a correlation
between strong social skills and fewer depressive
symptoms in adolescents. Therefore, it is es-
sential that social skills training programs can be
adapted to meet the needs of those who require
improvement in this area. Despite advancements
in technology, it is crucial to investigate how vari-
ous factors influence the effectiveness of mobile
health interventions (Nilsen et al., 2017).

Adolescence is a crucial period of social ex-
pansion, during which the development of social
cognitive skills is essential for healthy integration
into society (Martinsone et al., 2022). The fam-
ily, a complex emotional system, is considered
the cornerstone and foundational structure of
any society, serving as the crucible for human
emotions and intimate relationships. It is evident
that the functioning of the family significantly im-
pacts the functioning of society (Kharazmi et al.,
2011). Consequently, the family plays a pivotal
role in adolescents’ social development. How-
ever, there is a dearth of information regarding
the impact of the family climate on adolescents’
social adaptation and, subsequently, its relation-
ship with social skills.
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En 1990, Margalit and Eysenck’s study, one
of the oldest but most cited in Scopus, investi-
gated how gender, social skills, personality, and
family climate predict an adolescent’s sense of
coherence. The authors examined a sample
of 732 adolescents, evenly divided by gender.
While gender did not affect the sense of coher-
ence, significant differences were found in the
perception of family climate, social skills, and
personality (Margalit, Eysenck, 1990).

Another highly cited research investigated
the relationship between the family social cli-
mate and social skill performance. However,
unlike the present study, their participants were
children aged two to three (Izasa, Henao, 2011).

Among the studies reviewed, the relation-
ship between family social climate and social
skills in fourth-grade secondary students at a
public school in Cajamarca stands out. The
sample consisted of 132 students aged 15 to
16. Results indicate a significant correlation
between the variables (r = 0,730). Furthermore,
direct and significant correlations were observed
between social skills and the dimensions of rela-
tionships (0,606), development (0,622), and sta-
bility (0,445) (Ozamiz-Etxebarria et al., 2020).
The first two correlations exhibited a large effect
size [TE], while the third demonstrated a me-
dium effect size (Cohen, 1988).

A study of 366 adolescents aged 10 to 19 at
Tapac Amaru Educational Institution in Tarapo-
to, conducted in 2018, found no significant cor-
relation between family social climate and social
skills, nor between the climate and its dimen-
sions (Benavides, Calle, 2021).

Another study examining the relationship be-
tween social skills and family social climate was
conducted in 2019 at a school in the Tambo,
Huancayo district. Involving 275 students, the
research found a significant correlation of 0,151,
with a small effect size (TE), between fam-
ily social climate and social skills. A significant
correlation was also found between social skills
and the relationships dimension of family social
climate. Conversely, no significant correlations
were observed between social skills and the sta-
bility or development dimensions of family social
climate (Quispe, 2020).
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Ultimately, a study of 159 students from first
to fifth grade in a secondary school in Jaén,
Cajamarca, Peru, investigated the relationship
between social skills and family social climate.
A significant correlation of 0,177, indicating a
small effect size (TE), was found between the
two variables. However, no relationship was
observed between basic social skills, advanced
social skills, those related to emotions, or ag-
gression management skills and any dimension
of family social climate. Finally, only the family
social climate dimension of development cor-
related significantly (Rho: 0,16) with the social
skills of coping with stress and planning, both
with small effect sizes (Bances, 2020).

The reviewed studies present inconsistent
findings and have primarily focused on inland
Peruvian provinces. Consequently, it is essen-
tial to investigate the relationship between family
social climate and social skills among fourth and
fifth-year students in Callao secondary schools?
Based on this question, the general objective
is to determine the relationship between family
social climate and social skills of fourth and fifth-
year high school students at a public school in
Callao, likewise, the following specific objectives
are proposed:

1. Determine the relationship between the
relationship dimension of the family social cli-
mate and social skills.

2. Determine the relationship between the
development dimension of the family social cli-
mate and social skills.

3. Determine the relationship between the
stability dimension of the family social climate
and social skills.

4. Investigate whether age, educational
level, and gender moderate the relationship be-
tween family social climate and social skills.

This research is grounded in Moos’s family
social climate theory, which posits that the char-
acteristics and dynamics of the family environ-
ment affect the mental health of its members.
The theory’s structural components, cohesion
and adaptability, vary significantly across fam-
ily environments, influencing individual behav-
iors, including social skills. Cohesion refers to
the extent to which family unity is emphasized,
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while adaptability denotes the degree to which
appropriate interpersonal behavior is encour-
aged (Moos, R., Moos, B.S., 1981; Moos, R.,
Moos, B.S., 1994).

Hypothetically, it is assumed that there is a
direct and significant relationship between family
social climate and social skills of fourth and fifth-
year high school students at a public school in
Callao. Specifically, it is hypothesized that there
are direct and significant relationships between
the dimensions of family social climate and so-
cial skills. Lastly, it is hypothesized that age,
educational level, and gender do not moderate
the relationship between family social climate
and social sKills.

Material and methods

This is a quantitative, correlational, cross-
sectional study that focuses on the numerical
measurement of statistically related variables
through the application of instruments at a sin-
gle point in time (Nilsen et al., 2017). The study
employs an explanatory comparative associa-
tive strategy and an explanatory design with an
observable variable (Ato, Lopez, Benavente,
2013). This approach examines the moderating
effects of age, grade, and sex on the relationship
between family social climate and social skills.
The population consisted of 210 fourth and fifth-
grade secondary school students from a public
school in Callao, Peru (Ministry of Education of
Peru, 2023). A sample size of 137 students was
determined using the formula for finite popula-
tions proposed by Abad and Servin in 1981
(Grajeda-Montalvo, 2018) with a 95% confi-
dence level and selected through random sam-
pling. All students have access to the internet,
sufficient computing experience, and familiarity
with online technologies since their primary edu-
cation. Therefore, we assume there will be no
sampling bias. Participants ranged in age from
14 to 18 years, with a mean age of 15,26 and
a standard deviation of 1,15. The study found
that 77% of single individuals from low socio-
economic backgrounds were women, and the
remaining 33% were men, 62% are fourth grad-
ers and 38% are fifth graders. The findings of
this study can only be applied to the population

of fourth and fifth-year high school students at
the Heroines Toledo state school in Callao. The
school is at Cercado del Callao, a city on the
Peruvian coast with an average altitude of thir-
teen meters above sea level and a temperate,
oceanic climate (Geophysical Institute of Peru,
2024). The students come from families with low
socioeconomic status, belonging to levels D and
E, with monthly incomes of up to $535 and $340,
respectively. These families comprise 33,6% of
the population of Callao (Peruvian Association
of Market Intelligence Companies, 2024).

The Family Climate Scale (FES), published
for the third time by Moos & Moos (Moos, R.,
Moos, B.S., 1981), was utilized as an instru-
ment. This scale has been validated and ap-
plied to populations in Latin America, Peru, and
Lima on multiple occasions, consistently dem-
onstrating a coefficient of internal consistency
exceeding 0,85. This indicates high levels of
coherence and internal consistency. The scale’s
validity and relevance have been accredited
by successive expert panels. The FES offers
segmented measurement for each of the three
dimensions and their corresponding indicators.
For the “relationships” dimension, it measures
cohesion, expressiveness, and conflict. For the
“personal development” dimension, it measures
autonomy, performance, cultural intellectuality,
social recreation, morality, and religiosity. For
the “stability” dimension, it measures organiza-
tion and control. A psychometric study of 1,384
students from state secondary schools in Lima
demonstrates that the test maintains high con-
tent validity based on the Aiken V coefficient,
which was greater than 0,80. Reliability was ob-
tained with Cronbach’s alpha, which was equal
to 0,85 (Mallma, 2020). These data demonstrate
that the instrument adapts to the context of the
Peruvian adolescent and specifically the Lima
region, both in its reliability and validity indices
(Ozamiz-Etxebarria, 2020).

The other instrument used was the Social
Skills Scale (EHS), (Gismero, 2020). Its latest
version comprises 33 items divided into six
dimensions. Notably, 28 items focus on a lack
of assertiveness or social skills deficits, while
five items are positively worded. The scale is
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primarily intended for clinical and educational
settings. Construct validity was established
through Exploratory Factor Analysis (EFA),
identifying six factors in the Spanish popula-
tion. Reliability, assessed using Cronbach’s
Alpha, yielded a coefficient of 0,88. In Peru, a
recent study determined validity through expert
judgment, finding all 33 items highly significant
(p: 0,0001). The same author reported a Cron-
bach’s Alpha of 0,85, demonstrating the scale’s
reliability among adolescents in southern Lima
(Moos, R., Moos, B.S., 1994). A pilot study of
150 students from state secondary schools in
Lima demonstrates that the test maintains high
construct validity obtained with the correlation
dimension test in which the coefficients were
0,29 with expression of anger and 0,74 with
expression in social situations. Reliability was
0,89 using Cronbach’s alpha and 0,90 using
Omega (Guzman, Villalta, 2021). Those coef-
ficients demonstrate that the instrument adapts
to the context of the Peruvian adolescent and
specifically the Lima region, both in its reliability
and validity indices (Naupas, 2018).

Initially, coordination with the educational
institution director was sought to obtain authori-
zation for the research. Subsequently, personal
data, email addresses, and contact numbers of
210 fourth and fifth-grade secondary students
from Heroinas Toledo School in Callao were
collected for the 2023 academic year. A ran-
dom sample of 137 students was selected and
administered questionnaires via Google Forms.
Informed consent to participate in the study was
obtained from all participants. Data was collect-
ed and tabulated as it was received from each
student and subsequently processed.

To assess data normality, the Kolmogorov-
Smirnov test was conducted. Findings indicated
normal distribution for the variables and one
dimension, allowing the use of Pearson’s r cor-
relation. However, two dimensions exhibited non-
normal distribution, necessitating the application
of Spearman’s correlation. Effect sizes (ET) were
calculated using Cohen’s r?, because this is the
appropriate estimator for correlations, as suggest-
ed by David Cohen. The magnitude of the effect,
as measured by r?, enables us to estimate the
percentage of variation in the second variable that
can be attributed to the variation in the first (Co-
hen, 1988). It is crucial to examine whether other
variables moderate the correlation. To this end, a
moderation analysis was conducted to determine
if the relationship is independent or influenced by
additional factors (lgartua, Hayes, 2021).

Additional materials block

The complete dataset underlying this re-
search is available in RusPsyData (Grajeda-
Montalvo, 2024).

Results

Table 1 shows a strong positive correlation
between the relationships dimension of the fam-
ily social climate and social skills. Showing that
the covariation of both occurs in 56% of cases.
This indicates that in 56 percent of cases, when
the relationship dimension changes, social skills
also change in the same direction.

Table 2 demonstrates a strong positive cor-
relation with a large effect size (TE) between
the development dimension of the family social
climate and social skills. This relationship ac-
counts for 77% of the covariation of both.

Table 1

The relationship between the Relationships Dimension of the Family Social
Climate and Social Skills of fourth and fifth-year high school students
at a public school in Callao (N = 137)

Social skills

Correlation coefficient 0,75**

Rho of Spearman Relationships

r? 0,56

Sig. (bilateral) 0,000
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Table 2
The Relationship Between the Development Dimension of the Family Social
Climate and Social Skills of fourth and fifth-year high school students
at a public school in Callao (N = 137)

Social skills
r 0,88*
Pearson Development r 0,77
Sig. (bilateral) 0,000

Note. ** Indicates a correlation significant at the 0,01 level (two-tailed).

Table 3 shows a strong positive correlation
with a large effect size between the stability di-
mension of the family social climate and social
skills. 48% of the time, the two variables move in

Table 4 indicates a direct, significant cor-
relation with a medium effect size between
family social climate and social skills. In 17%
of the time, the two variables move in the same

the same direction. direction.
Table 3
The Relationship Between the Stability Dimension of the Family Social
Climate and Social Skills of fourth and fifth-year high school students
at a public school in Callao (N = 137)
Social skills
Rho of Spearman Stability Correlation coefficient 0,69**
re 0,48
Sig. (bilateral) 0,000
Note. ** Indicates a significant correlation at the 0,01 level (two-tailed).
Table 4
Family Social Climate and Social of fourth and fifth-year high school
students at a public school in Callao (N = 137)
Social skills
Pearson Family social climate r 0,42**
r? 0,17
Sig. (bilateral) 0,000
Note. ** Indicates a significant correlation at the 0,01 level (two-tailed).
Table 5

A moderation analysis of age, grade and sex in the relationship between family
social climate and social skills (N = 137)

Estimate SE z P
Family social climate 0,48850 0,0906 5,391 <0,001
Age —2,35044 0,6301 -3,730 <0,001
Family social climate * age 0,00921 0,0836 0,110 0,912
Family social climate 0,5120 0,0935 5,476 <0,001
Grade -3,3321 1,5374 -2,167 0,030
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Estimate SE V4 p
Family social climate * grade -0,0422 0,1908 -0,221 0,825
Family social climate 0,522 0,0948 5,499 <0,001
Sex -1,128 1,7820 -0,633 0,527
Family social climate * sex 0,248 0,2112 1,176 0,240

Since the p-values for the interactions of
social climate with age, grade, or sex are all
greater than 0,05, there is insufficient evidence
to conclude that these variables moderate the
relationship between family social climate and
social skills.

Discussion

When examining the relationship between
family social climate and social skills of fourth
and fifth-year high school students at a public
school in Callao, a Spearman’s Rho coefficient
of 0,42 was found, with a bilateral significance
of p = 0,000 (p < 0,0001). This indicates a posi-
tive correlation with a medium effect size (TE)
between the two variables. These findings align
with previous research demonstrating direct and
significant correlations between family social
climate and social skills (Peralta, Quispe, 2019;
Quispe, 2020; Bances, 2020). Conversely, one
study reported no significant relationship be-
tween these variables (Benavides, Calle, 2021).
This discrepancy with the previous study could
be attributed to the differing samples. The earlier
research included adolescents aged 10 to 19,
attending grades 1 to 5 of secondary school,
and residing in a Peruvian jungle province. In
contrast, the present study focused on students
aged 14 to 18, enrolled in grades 4 and 5 of
secondary school, and living in a district of the
Peruvian capital. These sociodemographic dis-
parities might have influenced the responses,
potentially introducing a bias that prevented
the validation of the hypotheses proposed by
Benavides and Calle (Benavides, Calle, 2021).
However, such a bias was not observed in the
current research, which found a direct and sig-
nificant correlation, aligning most of the findings
from previous studies (Bances, 2020; Peralta,
Quispe, 2019; Quispe, 2020). Given that most
studies have found a direct and significant cor-
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relation, it can be inferred that the mathemati-
cal behavior of both variables is highly similar.
Consequently, variations in family social climate
correspond to variations in social skills for 17%
of participants in this study.

To confirm that this relationship is not mod-
erated by other factors, a moderation study
(lgartua, Hayes, 2021) was conducted with
age, level of education, and sex. None of these
variables were found to moderate the relation-
ship between family social climate and social
skills. It can be assumed that the family social
climate significantly influences social skills in a
significant portion of the sample. The possible
moderations of other variables have not been
analyzed, which constitutes a limitation of this
study. Future studies are expected to address
this limitation. No studies have been found that
have examined the moderation of age, grade,
or sex or other variables in the relationship be-
tween family social climate and social skills. This
study represents a first step toward a better un-
derstanding of this association.

Regarding the relationships between the di-
mensions of the family social climate and social
skills among fourth and fifth-year high school stu-
dents, positive and significant correlations were
found across all dimensions. The strongest corre-
lation was with development, followed by relation-
ships, and finally stability, with large effect sizes
(TE) for all. Previous research partially supports
these findings, showing direct and significant cor-
relations, albeit with varying effect sizes (Peralta,
Quispe, 2019; Quispe, 2020). Conversely, one
study reported no significant correlations between
social skills and family social climate dimensions
(Benavides, Calle, 2021). Most research agrees
that social skills are linked to development and
relationships within the family social climate.
The stronger relationship with development is
expected, as this dimension involves actions fa-
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cilitating interaction with individuals outside the
family, such as individual autonomy, security,
knowledge acquisition, sports, and value cultiva-
tion Moos (Moos, R., Moos, B.S., 1981; Moos, R.,
Moos, B.S., 1994). The second strongest correla-
tion, with relationships, is characterized by family
cohesion, expressiveness, and conflict, which al-
low for the open expression of both positive and
negative emotions (Moos, Trickett, 1974).

Conclusions

It is concluded that there is a significant,
positive correlation with a medium effect size be-
tween family social climate and social skills, ac-
counting for approximately 17% of participants.
This suggests that a higher family social climate
is associated with higher levels of social skills.

Likewise, student social skills are significant-
ly and directly related to all dimensions of the
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