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Dear readers!

We are pleased to present to you the third issue of the journal "Psychological Science and
Education" (No. 3-2025). This issue features publications organized into two traditional sections:
"Developmental Psychology" and "Educational Psychology."

The section "Developmental Psychology" begins with an article dedicated to the relationship
between the quality of play support and the level of pedagogical reflexivity development. The theme
is continued by a study examining the association between executive functioning and motor skills
in older preschool children. Readers can also explore research on the personality determinants
of emotional experiences among students of pedagogical universities, as well as an analysis of
the influence of blended learning models and self-efficacy on digital civic behavior among primary
school students in Indonesia. The section concludes with the results of two studies: one on recogniz-
ing emotional expressions depending on the observer's profession, and another on the impact of
prolonged smartphone use on distractible attention.

In the "Educational Psychology" section, you can learn about the psychological prerequisites and
barriers to teachers' innovative activity. Next, there is a study on the role of the scientific supervision
style as a predictor of motivation and burnout among graduate students. The issue concludes with
an experimental study of the interaction between 7th—8th grade students and hypertext using an eye
tracker, as well as an analysis of awareness, readiness, and practices related to the application of
artificial intelligence in school mathematics education.

We hope that the materials in this issue will be useful to researchers, practitioners, and everyone
interested in modern trends in developmental and educational psychology.

The Editorial Board
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The interrelation between preschool teachers’ play

support quality and their level of reflection
A.N. lakshina' <, E.V. Trifonova?, E.A. Starodubtseva', V.V. Kuzmina®

' Moscow City University, Moscow, Russian Federation

2 Moscow Pedagogical State University, Moscow, Russian Federation
3 Kindergarten 56, Kostroma, Russian Federation

< anna.iakshina@gmail.com

Abstract

Context and relevance. Despite the widely recognized importance of play
support in preschool age, the actual quality of conditions for play development
remains low. Researchers highlight teachers’ distorted understanding of play,
difficulties in setting pedagogical goals, and the replacement of genuine play
with play forms. In the article, pedagogical reflection is considered one of the
factors ensuring the effectiveness of play support. Pedagogical reflection is
understood as the process of going beyond immediate activities to analyze
them, highlighting difficult situations and making sense of them. Objective is to
analyze the interrelation between the play support quality and the level of de-
velopment of pedagogical reflection. Hypothesis. The quality of play support
is interrelated with the level of development of pedagogical reflection. Methods
and materials. Play support quality was assessed based on video recordings
of plays provided by teachers (39 teachers), the level of reflection was as-
sessed based on the teachers’ comments on these videos. Qualitative and
quantitative data analysis was used. Results. Most teachers are characterized
by low level of play support (5,8, sd = 2.5, med = 6) and a low level of peda-
gogical reflection (4, sd = 3,6, med = 3,5). Correlation analysis revealed a sig-
nificant relation between the play support quality and the level of development
of reflection (r = 0,71, p < 0,01). Conclusions. The teachers who play with
children and create conditions to support play are often more accurate in identi-
fying the strengths and deficits of children’s play, setting adequate pedagogical
tasks, and identifying their own deficits and those of the children in joint play.

Keywords: preschool age, play, play support, reflection, preschool teachers

Supplemental data. Datasets available from https://doi.org/10.48612/MSUPE/kg3h-d891-bn88
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B3auMocBsi3b Ka4ecTBa COMPOBOXAEHUS UrPbl
W YPOBHS pa3BUTUS Negarornyeckon pechnekcum

A.H. Axwuna' <, E.B. TpudoHosa? E.A. Ctapoay6buesa’, B.B. KyabMmunHa?®
' MOCKOBCKUIA rOpOACKOM Negarorndeckuin yuusepeutet, Mockea, Poccuiickas depepaums

2 MOCKOBCKMI Nefarornyeckunii rocyfapcTBeHHbIR yHBepcuteT, MockBa,
Poccuiickas ®epepauuns

3 DeTtckuii cag Ne 56, Koctpoma, Poccuiickaa ®epepauus

< anna.iakshina@gmail.com

Pestome

KoHTeKCT u aKTyanbHOCTb. BaXXHOCTb Urpbl AOLLKONBHUKOB O6LLIENPU3HAHA,
HO Ka4yeCTBO YCINOBWUI AN ee pas3BUTMS B AETCKUX Cafjax OCTaeTCs HU3KUM.
VMccnepoBaTenu ykasbiBaloT Ha UCKaXXEHHOE MOHUMaHWe Urpbl nejaroramu,
TPYOHOCTM B MOCTAHOBKE Mejarorm4yecknx 3afgad v nogMeHy Urpbl UrpoBbIMU
dopmamu. B ctaTbe negarornyeckas pedriekcusi paccmatprBaeTcs Kak OguH
13 (hakTopoB, obecrneHvnBaoLLnx IMPEKTUBHOCTb COMPOBOXAEHNSA UMPbI, U
NOHUMAETCA Kak BbIXOf 3a Mpefenbl HEMOCPeACTBEHHON AeATeNnbHOCTM AnA
ee aHanusa, BblOeNeHns cuTyauumn 3aTpygHeHUs U ee ocMbicneHus. Lienb.
YCTaHOBWTb B3aMMOCBSA3b Ka4ecTBa COMPOBOXAEHUSA UrPbl U YPOBHSA pasBu-
Tns peconiekcun negaroroB. MfMnoTtesa. KavyecTBo conpoBOXAEHUS Urpbl CBS-
3aHO C YPOBHEM pa3BUTUSA Nedarormdeckon pedgnekcun. Metopgbl u maTepu-
anbl. KayecTtBo CconpoBOXAeHnsa Urpbl oL eHnBanocCh No Bmaeo3anmncam Urpbl,
npepocTaBeHHbIM negaroramu (39 negaroros), ypoBeHb pedhniekcun — no
KOMMEHTapuaM Nefaroros K 3TMM BUAEO. [pUMEHANCA KaYeCTBEHHbIN U KO-
NMYECTBEHHbIN aHanu3 AaHHbIX. Pe3ynbratbl. [ns 60/blLUMHCTBA NeJaroros
XapaKTepeH HU3KUI ypoBEHb conpoBoxaenus urpsbl (5,8, sd = 2,5, med = 6)
1 neparornyeckon pedpnekcun (4, sd = 3,6, med = 3,5). KoppensiLMOoHHbIN
aHanu3 BbISIBUIT 3HAYMMYIO CBA3b MEX[Y Ka4eCTBOM COMPOBOXAEHMWS Urpbl
1 ypoBHeM passutus pednekcun (r = 0,71 npu p < 0,01). BoiBoppl. Neparo-
v, UrparoLLme ¢ AeTbMU U co3atoLLme YCIoBUS ANs NOAAEPXKKM UMPbI, Yalle
60oree TOYHO ONpefensny CuibHbIe CTOPOHbI U AePULMTLI AETCKOW Urpbl, CTa-
BWUM afeKBaTHYIO Neaarormyeckyro 3agady, TOYHO BblOENsnn CO6CTBEHHbIE U

LeTcK1e feduumTh.

KnroueBble cioBa: [OLLKOMbHbIA BO3PACT, Urpa, CONPOBOXAEHWE Urpbl, ped-

JIeKCUA, OOLLUKOJIbHbIe nefaroru

[ononHutensHble MaTepuanbl: Ha6opbl AaHHbIX JOCTYNHbLI No agpecy: https://doi.org/10.48612/

MSUPE/kg3h-d891-bn88

Ons untuposaHus: fAkwnHa, A.H., Tpudorosa, E.B., Ctapogybuesa, E.A., KyabmuHa, B.B. (2025).
B3anmocBa3b kavecTBa COMPOBOXAEHWS UrPbl U YPOBHA Pa3BUTWS Mefarorndeckon pediiekcum.
lMeuxonorndeckas Hayka u obpasoaHue, 30(3), 5—17. https://doi.org/10.17759/pse.2025300301

Introduction

lakshina, Le-van, 2022); a lack of under-

Recent studies highlight several issues standing of the genesis and key features of
in teachers’ play support: the substitution of  play, the absence of appropriate pedagogi-
play with quasi-play (Galasjuk et al., 2023; cal goals, and the low quality of the play
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environment (Shiyan et al., 2021); teach-
ers’ didactic approach instead of playing as
a partner with the child (Abdulaeva, Alieva,
2020; lakshina, Le-van, 2022; Bredikyte,
2022; Devi, Fleer, Li, 2021).

Teachers interpret play differently, re-
flecting two historically established perspec-
tives: utilitarianism and the recognition of
play’s intrinsic value (Galasjuk et al., 2023;
lakshina, Le-van, 2022). The utilitarian ap-
proach involves organizing designated play
areas, where play is viewed as a structured
activity aimed at developing children’s
understanding of specific social or profes-
sional domains and behavioral norms. From
this perspective, teachers observe many
aspects of play (e.g., speech development,
practical skills, communication, and conflict
resolution) but overlook the play itself — its
dynamics and development — and thus fail
to set pedagogical objectives aligned with
the logic of play development. The second
perspective focuses on natural forms of play,
broadly defined by motivation (“the motive of
play lies not in the result of the action but in
the process itself” (Leontiev, 1981, p. 486))
and the child’s freedom: play is seen as an
activity independent of adult involvement
(Smirnova, 2014).

Both perspectives entail risks and may
underlie ineffective teacher’s play support.
In the first case, play is replaced by quasi-
play — play in form but not in content. In the
second, key criteria of play are neglected
(e.g., the divergence between visible and
semantic fields (Vygotsky, 2004), dual sub-
jectivity (Kravtsov, Kravtsova, 2017)), and
the emergence of cultural, higher forms of
play — such as narrative play — is unsup-
ported, hindering the development of play
as an activity (Galasjuk et al., 2023).

Effective play support involves cre-
ating conditions for play development,

including teacher’s participation as a part-
ner and mediator in joint play, as well as
indirect support (observing play, assisting
in organizing play spaces, providing materi-
als, commenting, and aiding children from
a non-play position) (Galasjuk et al., 2023;
Singer, DeHaan, 2019; lakshina, Le-van,
2022; Bredikyte, 2022; Loizou, Loizou,
2022). Amplifying play conditions in kin-
dergartens requires studying teachers’ play
support practices and factors enhancing its
effectiveness.

Teacher’'s play support is not limited
to spontaneous play with children (where
the teacher occasionally joins in). It is a
guided process requiring pedagogical
objectives aligned with play dynamics,
children’s needs, and their zone of proxi-
mal development. Effective play support
simultaneously boosts play development,
remains responsive to children’s needs
(Bredikyte, 2022; Devi, Fleer, Li, 2021),
and involves the teacher’s analysis of
both the play process and its broader
development (Singer, DeHaan, 2019).
Additionally, for appropriate engagement
in children’s play, teachers must analyze
their own actions, their impact on children,
recognize emerging challenges, and ad-
just flexibly based on children’s feedback
(Pramling et al., 2019).

In this study, pedagogical reflection is
understood as stepping beyond immedi-
ate activity to analyze it, identify difficulties,
and interpret them (Belolutskaya, Kristofik,
Mkrtchyan, 2022; Shiyan et al., 2019). It is
viewed as a mechanism for aligning devel-
opmental values and pedagogical practices
(Isaev, Kosaretsky, Slobodchikov, 2000).
We hypothesize that pedagogical reflection
is a factor enhancing the effectiveness of
play support. While the value of reflection
in educational processes is acknowledged,
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its low levels among teachers struggling to
analyze their own practice and the process
of reflection as professional challenge are
noted in several studies (Groschner et al.,
2018; Pehmer, Groschner, Seidel, 2015).
However, no research has examined the
role of pedagogical reflection in preschool
teacher’ play support.

Research Objective: To establish the
interrelation between the quality of play
support and teachers’ level of reflection.

Hypothesis: The quality of play sup-
port is linked to the level of pedagogical
reflection.

Materials and methods

The study was conducted in 2022—2023.
The quality of play support was assessed
based on video recordings of teachers and
children playing together in their usual kin-
dergarten setting.

Video analysis included three levels of
data interpretation (Hedegaard, 2008): review
and analysis of all videos (presence of spon-
taneous play, teacher’s involvement, its dura-
tion); identification of categories for analyzing
teacher’s actions; thematic analysis based on
the cultural-historical approach to understand-
ing adults’ role in play development.

Play support quality was evaluated
using the following parameters, derived
from the cultural-historical perspective on

play (Galasjuk et al., 2023; Shiyan et al.,
2024):

1. Use of unstructured materials (UM).

2. Teacher’s positioning in joint play
(see Table 2).

3. Predominant type of teacher’s sug-
gestions during play.

4. Predominant type of teacher’s re-
sponse to children’s suggestions (Singer,
DeHaan, 2019).

5. The effect of teacher's actions —
whether they act within the children’s zone
of proximal development (i.e., whether play
advances to a more complex level, remains
unchanged, or deteriorates after teacher’s
involvement).

Each parameter was scored from 0 to
2-3 points (minimum total score: 0, maxi-
mum: 11). Three levels were established
based on the cultural-historical understand-
ing of teachers’ role in play development
(Galasjuk et al., 2023; Kravtsov, Kravtsova,
2017; Shiyan et al., 2024; Elkonin, 1999)
(Table 1).

The level of pedagogical reflection was
assessed based on teachers’ written com-
ments on their own video recordings. The
comments were free-form responses to
questions that guided teachers in analyz-
ing their own actions and identifying chal-
lenges. Prior to this, teachers received a list
of questions for video analysis and could

Table 1
Play support quality levels
Low (O- UM are unavailable, teacher’s positioning in play: outsider, didactic, formal functionary. A
4 scores) teacher’s actions destroy the children’s play. A teacher does not make suggestions and
ignores the suggestions of the children playing.
Medium (5- Only limited UM are available, teacher’s positioning in play: commentator, stage manager,
8 scores) observer, partial involvement in play, leader. A teacher suggests ideas about play-plot devel-
opment. There are no changes in children’s play.
Ample UM are available, teacher’s positioning in play: mediator, partner. The teacher notices
High (9- and supports children’s play ideas. As a result of teachers’ actions, children’s play develops,
11 scores) becomes more complicated, and new ways of playing appear.
Legend: UM — unstructured materials.
8
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discuss them with experts to clarify wording
and ask follow-up questions.

Each teacher was asked to watch their
own video of play support and evaluate it
by answering the following questions:

— What gaps in the children’s play de-
velopment did | notice in the video?

— What strengths in the children’s play
development did | observe in the video?

— What pedagogical objective did |
have when joining the children’s play?

— What was effective in my involve-
ment in the children’s play? How did | rec-
ognize this?

— How did my involvement affect the
children’s play?

— What was ineffective in my involve-
ment in the children’s play? How did |
recognize this? Why might this have hap-
pened?

— What could | do differently next time
regarding the children, considering this ex-
perience?

— What could | do differently next time
regarding myself and my actions, consider-
ing this experience?

During the analysis, experts evaluated
educators’ video comments based on five
parameters:

1. Alignment of pedagogical objectives
with children’s play in the video: How well
the teacher identifies gaps in play and sets
pedagogical objectives accordingly.

2. Understanding of play development
dynamics (in relation to the video): Whether
the teacher recognizes how their actions in-
fluence changes in children’s play.

3. Consistency between pedagogi-
cal objectives, actual actions, and self-
assessment of impact: The teacher’s
ability to assess whether observed play
aligns with their intended objectives and
actions.

4. Awareness of personal strengths and
weaknesses, planning next steps for play
facilitation (regarding children and own ac-
tions): The teacher’s capacity to analyze
their own actions in joint play and incorpo-
rate this into future planning.

Each parameter was scored on a scale
from 0 to 3 (minimum total score: 0, maxi-
mum: 15).

Four experts participated in assessing
the videos and comments: a practitioner
recognized for high-quality play facilita-
tion (based on the PERS assessment),
two researchers from different universi-
ties with over 30 years of experience in
play research and around 100 publica-
tions on the topic, including peer-reviewed
journals, a certified expert in educational
quality assessment. All experts work
within the framework of cultural-historical
psychology and activity theory. Inter-rater
reliability was 85%. To assess reliability,
experts independently evaluated two play
support videos and two corresponding
comments (randomly selected) using the
defined parameters. The percentage of
exact matches between expert scores and
the agreed-upon assessment was then
calculated.

Sample Characteristics

The study initially included 39 pre-
school teachers from various regions of
the Russian Federation. After preliminary
analysis, 11 videos were excluded as they
depicted quasi-play — scripted scenarios
predetermined by the educator. The re-
maining 28 teachers from 19 educational
institutions formed the final sample. The
majority of teachers (47, 6%) have more
then 11 years of teaching experience,
28,6% — 3-10 years, 25% — less than
3 years. 71,5% of teachers have higher
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education, 21,4% — vocational education,
7,1% — incomplete higher education. The
sample was formed on a voluntary basis.

Results

Correlation analysis revealed a signifi-
cant positive relationship between the qual-
ity of play support and the level of reflection
(Spearman’s r = 0,71, p < 0,01). Teachers
who created conditions to support play
were more likely to accurately identify their
own and the children’s strengths and weak-
nesses in play, set appropriate pedagogical
objectives, and plan effective next steps.
Conversely, teachers who ignored play, en-
gaged in it superficially, or used play solely
for teaching tended to provide vague,
generalized comments, failed to articulate
pedagogical objectives, and struggled to
identify their own or the children’s play-
related challenges.

Next, we examine in more detail the
levels of play support and reflection among
the preschool teachers in the study sample.

Quality of play support: The average
score for play facilitation was 5,8 (SD = 2,5,
median = 6, min = 1, max = 10). The sample
was predominantly characterized by me-
dium (53,5%) and low (35,7%) levels of play
support, with only 10,7% of teachers demon-
strating high-quality play-support (Table 1).
Below, we analyze the five parameters used
to assess play support quality.

Use of unstructured materials (UMs):
Most teachers provide children with ac-
cess to unstructured materials during play:
39,3% of videos are dominated by UMs,
35,7% use only few UMs, and 14,3% have
some variety of UMs. Only 10,7% of vid-
eos do not have UM available for children
to play.

Teacher's predominant positioning in
play support: The teacher’s role was a key

10

factor in determining the quality of play fa-
cilitation (Table 1). Based on engagement
levels, the observed positions (Table 2) fell
into three categories: ignoring play (outsid-
er position) — the educator remains unin-
volved; indirect support — the teacher does
not join the play but creates conditions
for play (e.g., organizing space, providing
materials); active participation in play — the
teacher engages as a play partner (Singer
& DeHaan, 2019).

High-quality play support involved not
only indirect support but also active partici-
pation as a play partner. In contrast, low-
quality play support often disrupted play
by imposing didactic tasks or engaging su-
perficially, pulling children back into a real
field, non-playful mode.

Teachers’ positioning in joint play as
partial involvement, play leader, and part-
ner involve the teacher’s participation in
play with children but differ in the balance
of initiative between the adult and the chil-
dren. Partial involvement in play: the teach-
er merely follows the children’s lead, offer-
ing no play ideas of their own throughout
the recorded play session. Play leader: the
teacher takes most of the initiative, actively
proposing ideas, while the children follow
their lead. Partner: a balanced exchange of
initiative is maintained between the teacher
and children throughout the play session.

The most common positions observed
were formal functionary, didactic, partial in-
volvement in play, observer, and question-
er, while the play leader and partner posi-
tions were the least frequent. Most teach-
ers adopted two or more positions (often
combining those related to indirect play
support). For a third of the teachers, posi-
tions negatively impacting children’s play
prevailed — outsider, didactic, intrusive
questioner, and formal functionary (Devi,
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Table 2

Teacher’s positioning in play support

tasks

Position Teacher’s actions on the video
Didactic Imposes external goals, directs and organizes children, gives instructions
Outsider Doesn’t participate in play, ignored playing children, a teacher is busy with other

Intrusive interviewer

Intrusively asks children questions that interrupt their play

Formal functionary

Acts in formal and stereotypic way, only imitates play

Observer

A teacher is near playing children, involved in play observation

Commentator

Attentively observes and comments on children’s play without participation in it

Stage manager
tion in play

Helps with play materials and space transformation, suggests ideas without participa-

Partial involvement

Occasionally participates in joint play, accepts children’s invitation to join their play,

in play but in play the teacher only follows children without suggesting their own ideas

Play leader A teacher is emotionally involved in the process of play, actively suggests ideas,
seizes the initiative and leads the play process

Partner A teacher is emotionally involved in the process of play, accepts children’s ideas,

makes their own suggestions in response to children’s ideas, accepts refusal if it
occurs, maintains the balance of teacher-child initiatives

Fleer, & Li, 2021). The predominance of a
particular role was considered in assessing
the levels of play facilitation (see Table 1).
For 14,3% of teachers, the dominant roles
were partner and play manager.
Predominant types of teacher sugges-
tions during play: teachers most often sug-
gested ways to expand the play’s storyline.
Only a third introduced problematization —
a play idea introducing a conflict or chal-
lenge that required resolution while main-
taining and advancing the play (Kravtsov &
Kravtsova, 2017; Pramling et al., 2019).
Teacher's typical response to children’s
suggestions: the most common pattern
was two-sided interaction (60,7%), where
teachers primarily accepted children’s sug-
gestions without imposing their own. In 25%
of cases, teachers occasionally rejected
children’s ideas, while 14,3% ignored them
entirely, insisting on their own proposals.
Impact of teacher’s actions: in a third of
cases, teachers’ actions had no effect on

children’s play. Most often, their involve-
ment led only to minor plot changes, rep-
etition of play actions, or an increased use
of substitution. Complexity and new play
strategies emerged in just 7,4% of cases
following teacher intervention.

Level of development of pedagogical
reflection: the average score for peda-
gogical reflection across the sample was
4 (SD = 3,6, Mdn = 3,5, min =0, max = 11).

Teacher comments were categorized
into three types based on: the core peda-
gogical goal, understanding of the teach-
er’s role, ability to identify challenges and
difficulties, relevance to the video recorded
play session (see Table 3).

Only teachers who viewed play as in-
trinsically valuable were able to accurately
identify challenges in their own practice.

Understanding the dynamics of chil-
dren’s play development (in relation to vid-
eo observations). Teachers rarely identified
specific play development deficits in chil-
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Table 3

Teachers’ comments on their own videos

teaching (21,4%)

learning

Type of the com- | Pedagogical Teacher’s role Difficulty Semantic connection

ment goal between comment
and video

Abstract words

about play

(39,3%)

Play as a form of | Didactic Transfer of knowledge,

expansion of ideas,
exploitation of play for

Play as valuable
for itself (39,3%)

Play support and
development

tion in play

Play development
through providing
appropriate conditions,
observation and participa-

Highlights the
deficiencies of
their own play

Based on play observa-
tion

dren’s play: plot-related issues (15%), role-
playing difficulties (5%), brief role-based
dialogues (2%), challenges with object
substitution (6%), repetitive play actions
(6%), lack of initiative and self-regulation
(5%), limited imagination (2%), dominance
of object play (2%), difficulty maintaining
play rules (1%). The most noticeable defi-
cits for educators were those not directly
tied to play development specifics: com-
munication and social interaction problems
(23%), speech-related issues (11%), lack
of real-world knowledge/experience (9%).

Alignment between pedagogical goals
and children’s play (as seen in video re-
cordings). Based on the consistency be-
tween the play deficits noted by teachers
and their proposed pedagogical interven-
tions, five response types were identified
(see Figure).

Understanding  the  deficits and
strengths, planning the next step in play
support in relation to children and teach-
ers’ actions. Most teachers (57,2%) were
unable to analyze their own strengths and
weaknesses in supporting children’s play.
21,4% correctly identified their deficits
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(based on video analysis) but did not con-
sider them in planning. Only 21,4% used
their identified gaps as a basis for planning
next steps in play support.

Alignment between pedagogical goals,
actions, and evaluation of the effect of
teacher's actions. About one-third of
teachers successfully identified deficits in
children’s play development and formu-
lated appropriate pedagogical goals. The
remaining teachers showed a disconnect
between observation, understanding of
play development, and goal formulation —
their stated goals did not match the actual
children’s needs observed in play.

Discussion

The study revealed that teachers rarely
play as the partner and mediator, that
is necessary for fostering play develop-
ment (Abdulaeva, Alieva, 2020; Kravtsov,
Kravtsova, 2017; Singer, DeHaan, 2019).
This reflects a trend observed across dif-
ferent countries (Bredikyte, 2022; Devi,
Fleer, Li, 2021). The prevalence of didac-
tic and formal functionary approaches is
concerning: exploiting play for instructional
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3%

16%

ONeparorvyeckas 3agada pabortaet Ha BocnonHeHue aeduumra / Pedagogical goal is oriented towards

elimination of the teacher's deficit

= [eparornyeckas 3agava He cootsetcTeyeT aeduumty / Pedagogical goal doesn't correspond to the

teacher's deficit

= Meaarornyeckas 3ajaya He OTHOCUTCA K noaaepkke urpbl / Pedagogical goal isn't related to play

support

MNeparoruyeckan 3aaava orcytcreyet / Pedagogical goal isn't formulated

n earornyeckas 3a/1aya He icHa Wi HeageksatHa / Pedagogical goal is unclear or inadequate

Fig. Types of teachers’ responds

purposes pushes children into action within
the real-field and disrupts the meaning-field
of play (Galasjuk et al., 2023).

Unlike findings from other studies, in our
case, teachers seldom took an outsider po-
sition, which may be explained by the sam-
ple’s specific characteristics (self-selection
principle) as well as the initial requirement
for video submissions (a continuous epi-
sode of joint play between children and a
teacher). Some teachers assumed roles
that supported play development — either
as co-players with partial involvement in
play or play leaders — meaning they en-
gaged in joint play without imposing exter-
nal goals, yet without fully transitioning to a
partner role that requires a balance of initia-
tives between adults and children.

The study identified a lack of reflection
and difficulties in teachers’ understanding
of play development specifics: a third of the

initial sample submitted videos of quasi-
play instead of genuine play, and more
than half of the teachers failed to highlight
key aspects of play development or articu-
late pedagogical objectives related to play
in their comments.

The analysis of videos and teachers’
comments aligns with other research, point-
ing to two opposing trends in preschool
practice: while generally acknowledging
the value of children’s play, teachers either
support it without engaging in it or adopt a
utilitarian attitude, attempting to control and
totally guide it (lakshina, Le-van, 2022).
This underscores the need to find tools that
help teachers shift from didactic position to
a mediator role in joint play with children.
A telling illustration is one teacher’s com-
ment, which reflects the principles of direc-
tive pedagogy: “It's very difficult to organize
truly spontaneous play because children’s
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experiences vary, and it's hard to engage
everyone.”

The findings highlight a gap between
teacher training (most teachers hold higher
pedagogical degrees) and actual practice,
as well as shortcomings in teacher educa-
tion programs (Samoderzhenkov et al.,
2021; lakshina, Le-van, 2022) and work-
place methodological support for educators.

The interrelation between the level of
reflection and the quality of play support
supports our research hypothesis and sug-
gests that reflective analysis of play and
recognizing one’s own play-related deficits
do not hinder joint play. This connection
may indicate that the level of reflection
enhances the quality of the activity it is di-
rected at: if a teacher can analyze their own
play with children and identify both their
own and the children’s play deficits, they
will engage in joint play more appropriately
and support it more effectively.

An alternative interpretation of this correla-
tion, requiring further verification, is also pos-
sible: extensive practical experience among
play-oriented teachers may provide an in-
tuitive understanding of joint play dynamics,
which, in turn, influences the level of reflec-
tion, enabling educators to observe more sen-
sitively, discern nuances, and analyze ongo-
ing processes. However, intuition is always a
condensed, instantly unfolding, yet not always
reflected-upon experience — it may remain
unconscious due to a lack of appropriate tools
and terminology. Reflective analysis of one’s
own play equips teachers with a tool that
helps transition play support from an intuitive
to a conscious and deliberate level, moving
from lower to higher forms of behavior.

Conclusion

The design of our study does not al-
low us to conclusively determine whether
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a high level of pedagogical reflection
influences the transition to a partner-
ship role in joint play. However, we can
hypothesize that understanding the spe-
cifics of play activities and reflecting on
one’s own challenges may be among the
factors that enhance the quality of play
support. The process of reflective analy-
sis is a cognitively guided one that can
enrich teacher’s intuitive play experience.
To effectively facilitate play in a preschool
setting, it is essential to appropriately for-
mulate pedagogical goals based on the
children’s level of play development and
their needs, and then align one’s actions
accordingly. Thus, reflection can be con-
sidered one of the factors determining
pedagogical competence in supporting
play in kindergarten.

Testing this hypothesis could serve as a
direction for future research.

Limitations. A limitation of this study is
the self-selected nature of the sample (it did
not include teachers who are uninterested
in supporting children’s play or who prefer
an outsider position toward play). The data
collection procedure assumed that teach-
ers would independently select and submit
videos of joint play for the study, which may
not fully reflect the broader picture of play
support in a given classroom. As a direc-
tion for future research, it would be valu-
able to complement video analysis with an
independent external assessment of the
quality of play-support conditions in the
classroom. Additionally, the study did not
account for institutional factors (such as
organizational culture, institutional values,
or the specifics of methodological support
and teacher training), which may influence
teachers’ play support strategies and level
of reflection.
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Abstract

Context and relevance. The article examines the relationship between motor
skills (fine and gross motor skills, motor reaction time) and executive function-
ing (EF), which is the most important predictor of future academic success.
Objective. This experimental study is designed to determine the strength and
direction of associations between EF components (planning ability, working
memory, inhibitory control) and various motor skills (gross and fine motor skills)
in older preschool children. Hypothesis. In preschool children, EF components
(planning ability, working memory, inhibitory control) have close associations
with various indicators of motor development, but so far, this has not been
unambiguously confirmed in experimental studies. Methods and materials.
The examination of the participants was conducted within the framework of the
project “Study of neurobiological predictors of academic success in children”
(Priority 2030) using the hardware and software system SHUHFRIED (Tower of
London — Freiburg version, TOL-F; Motor Learning Skills test, short form ac-
cording to Sturm and Biissing, MLS; Reaction Time test, RT; n = 81, 58 boys,
average age 6,42 + 0,53 years) and the stabilometric complex ST-150 (65 chil-
dren, 52 boys, average age 6,4 + 0,52 years). Results. According to the cor-
relation analysis of the stabilometry and TOL-F test indices, the lower the gross
motor skills (postural stability) indices, the better the planning and working
memory indices; however, the inhibitory control index directly correlates with
postural stability skills. The results of the fine motor skills and EF tests mostly
agree with each other; however, they have lateralization characteristics, and
the size of the correlation coefficients does not exceed 0.4. Conclusions. The
correlations of the fine motor skills test results with EF are mostly weak. Prob-
ably, at the preschool education stage, the impact only on the motor sphere
(fine motor skills in particular) is not a sufficient condition for the development
of EF. Planning and working memory inversely correlate with the gross motor
skills development indices, which probably indicates a reciprocal relationship
between individual higher cortical functions and gross motor skills in older pre-
school age.

Keywords: executive functioning, postural stability, fine motor skills, gross mo-
tor skills, motor response
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OueHka accoumauun geuratenibHbIX HaBbIKOB
C NokKasaTensimm UCNONIHUTENbHOIo PYHKLMOHUPOBaHUS
y AeTel cTaplLuero AOLIKOJIbHOro Bo3pacTta
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Pestome

KoHTeKCT u aKTyanbHoCTb. MaTepuarnbl cTaTby NocBsLLeHbl Npobrneme B3a-
MMOCBSA3M ABUraTeNbHbIX HaBbIKOB (Menkas W KpynHas MOTOpuWKa, Bpemsi Mo-
TOPHOW peakuum) ¢ UCMONMHUTENBHBIM (OYHKLMOHMpoBaHueMm (V®d), koTopoe fB-
NAETCH BaXHENLLMM MPeavKTOpOM AanbHeNLLen akafeMn4eckor YCneLHOCTY.
Llenb faHHoro skcrnepuMeHTasnibHoro UCCnefoBaHns — OnpeaenunTb CUny 1 Ha-
npaBfieHHOCTb accoumaLnmii KOMNoHeHToB ® (Cnoco6HOCTM K NaHUPOBaHWIO,
paboyei NnamaT1, TOPMO3HOrO KOHTPOISA) C PasnMyHbIMU MOTOPHbLIMM HaBblKamu
(KpYMHOW 1 MEeNKo MOTOPUKOWN) Y AIETEN CTapLUero AOLLKONbHOro Bo3pacTta. 'm-
noresa. [lpegnonaranock, 410 y AeTel OOLLKONBbHOrO BO3pacta KOMMOHEHTbI
N® (cnocobHOCTb K MnaHMpoBaHuio, padodas namsiTb, TOPMO3HbIN KOHTPOSb)
MMEIOT TecHble accoumauuy C pasnnyHbIMK MoKasaTensaMn OBUraTeflbHoOro
pasBuTUS, T.K. 4O CUX MOP 3TO HE MEeT OQHO3HA4YHOIO MOATBEPXAEHUS B IKC-
nepuMeHTanbHbIX nccneposaHusx. Metopbl n matepuanel. O6cnefosaHne
Yy4aCTHUKOB NPOBOAMOCH B paMKax npoekTa «/ccnegoBaHvne Hepobuonoru-
YeCKMX NPeaMKTOPOB akagemMm4eckon ycneluHoctn geten» (Mpuoputet 2030) ¢
nomoLLb0 annapaTtHo-nporpammHon cuctembl SHUHFRIED (meTopuka baluHs
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JloHpoHa, ®peibyprckas Bepcus, aHrn. Tower of London — Freiburg version,
TOL-F; Tect HaBbikn MOTOpPHOro 06y4eHust, kpatkas dpopma no LLTypmy u Broc-
cuHry, aHrn. Motor Learning Skills, MLS; Tect BpemeHu peakuuu, aHrn. Reaction
Time, RT; n = 81, 58 manb4ukoB, cpepgHuii Bo3pacT — 6,42 + 0,53 ner) u cta-
6unomeTpuyeckoro komnnekca ST-150 (65 peten, 52 manbyvka, cpenHuii Bo3-
pact — 6,4 + 0,52 net). Pe3ynbratbl. CornacHo KOppensiMoHHOMY aHanuay
nokasarenei crabunometpumn n Tecta TOL-F, 4em Huxe nokasaTtenu KpyrnHom
MOTOPUKM (MOCTypanbHON YCTOWYMBOCTM), TEM Ny4lle nokasarenn nnaHvpo-
BaHUA 1 paboyen namsaTh, OJHAKO MokasaTenb TOPMO3HOrO KOHTPONsA NpsiMo
KOpPEenupyeT C HaBblkamy MOCTYpasnbHOW YCTONYMBOCTU. Pesynkrartbl TeCTOB
Ha MeJiKylo MOTOpUKY U D nperMyLLecTBEHHO cornacytoTcs Mexzay Co6oMm,
0[JHaKO MMEIOT 0CO6EHHOCTI NaTepanmaaumm 1 pasmep Ko3MULIMEHTOB KOpP-
pensuvun He npesbiwaet 0,4. BoiBogbl. Koppensaummn pesynstatoB TECTOB Ha
MEerKyo MOTOPUKY ¢ VIO SBRSOTCS NPpeMMyLLIeCTBEHHO crnabbiMn. BeposTHO, Ha
aTane JOLLKOSIbHOro 06pa3oBaHns BO3AEVCTBUE TOMNBKO Ha ABUraTenbHyo cde-
py (Menkyto MOTOPMKY, B 4aCTHOCTM) He ABNSETCS AOCTATO4HbIM YCIIOBUEM AMst
pa3suTus nokasatenein ®. NnaHnposaHve 1 paboyas namsaTb 06paTHO Koppe-
NNPYIOT C NoKasaTensamu pasBUTUA KPYMHOM MOTOPVKM, YTO, BEPOSITHO, FOBOPUT
O PELMNPOKHOM B3aVMOOTHOLLEHUW OTAENbHbIX BbICLLUNX KOPKOBbIX (PYHKLMIA C
KPYMHbIMWN MOTOPHBIMU HaBblKaMu B CTapLlem AOLLKOIbHOM BO3pacTe.

KnroueBble crioBa: VCMONMHUTENbHOE (PYHKLIMOHMPOBaHMe, MocTypasibHas
YCTOMYMBOCTb, MENKash MOTOPMKa, KpynHas MOTOPUKa, MOTOpHas peakums

®duHaHcupoBaHue. VccnegosaHve BbIMOMHEHO Mpu MHaHCOBOM nopaepxke MNporpammel «[Mpu-
oputeT 2030» B pamkKax Hay4Horo npoekrta «l/ccnegoBaHne HeMpoOUMONOrnyeckux NpPeamKTopos
aKafeMN4ecKomr yCreLHOCTU [eTen».

BnaropgapHocTh. ABTOpbI 61arofapsT 3a NOMOLLb B OpraHu3aumn MHppacTpyKTypbl Ans uccnepo-
BaHusa O.B. BananguHy, E.[l. Boxkosy.

[ononHuTtenbHble faHHble. XXunsesa, T.B. (2024). Pe3ynbtaTthl OLEHKN ABUraTeNbHbIX HABLIKOB
(koMnbloTepHas cTabunomMeTpus, annapaTHo-NporpaMmMHbIi Kommnneke LUydpua) ¢ nokasarensamm
MCMOMHUTENBHOrO hyHKLIMOHMPOBaHUA (annapaTHo-NporpamMmMHbIv komnnekc LLydpua) petei ctap-
LLero JOLLKOMbHOMO BO3pacTa B paMkax npoekTa «lccnegosaHve Heipobronormiecknx npeamKTo-
POB akagemMuyeckon ycrnewHocTn pebeHka» lMporpammbl passutua MAMY «[puoputet 2030»:
Ha6op aaHHbix. RusPsyData: Peno3ntopuii NCUXONOrMHYECKNX WUCCNEAOBaHWUA U MHCTPYMEHTOB.
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Introduction

According to research, the most signifi-
cant cognitive predictors in preschoolers are
executive functions (EF) [3; 23; 41]. EF is a
general term for cognitive processes that
regulate, control, and manage other cognitive
processes [2; 6]. The content of EF construct
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is variable, but most authors highlight working
memory, attention (switching and distribu-
tion), cognitive flexibility, inhibitory control,
planning, error search and correction, and
problem-solving behavior [2; 14].

Deficits in EF development predict sub-
sequent academic deficits in elementary
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school: problems with literacy, reading, vo-
cabulary, and mathematics [3; 34; 41; 44].
The predictive power of the EF is maintained
when controlling for other factors [23; 33].
Longitudinal studies have shown that EF
development helps accelerate the rate of
mathematical skills development [25; 40;
44]. Thus, the level of EF development can
act as a fundamental predictor of academic
success [22].

Other studies have shown a positive cor-
relation between math performance and mo-
tor skills (MSs)—fine motor coordination and
visual-motor integration [24]. J. Piaget argued
that cognitive and motor processes cannot be
considered as separate entities, since cog-
nitive development is entirely dependent on
motor functioning [37]. According to the Rus-
sian neuropsychology school, higher mental
functions are functional systems that unite
several areas of the brain to implement a
particular function [1]. In childhood, the devel-
opment of MSs is far ahead of the formation
of speech and thinking, forming the basis for
their formation, in connection with which cor-
rective work should be directed from moving
to thinking [5]. P.S. Churchland proposed the
existence of a continuum of motor and cogni-
tive functions [15].

There is little experimental evidence to
support a global association between cogni-
tion and MSs. In a meta-analysis, Gandotra
et al. (2021) showed significant positive as-
sociations of MSs with EF in neurotypical
children (32 studies, N=4866), but the effect
size of the global association of MSs and EF
was very small: r=0,18 [26]. According to a
systematic review by Malambo et al. (2022)
on the relationship between EF and various
MSs in preschoolers, the authors found only
15 studies on the topic, of which only half
were of high methodological quality [32]. The
authors found weak correlations or insuffi-

cient evidence for an association between the
studied MSs and EF. According to Cameron
et al. (2012), EF and fine MSs make inde-
pendent contributions to the development of
preschoolers’ academic skills [12]. Thus, to
date, the literature data on the relationship
between MSs and EF in older preschoolers
remain contradictory. Older preschool age
is critically important for preparing a child
for school, since it immediately precedes the
start of education. Understanding the extent
to which MSs and EF indicators are associ-
ated with each other at this age, and what the
details of these relationships are, is relevant
from the point of view of choosing the most
effective strategies for preparing children for
school.

Hypothesis: In preschool children, com-
ponents of EF (planning ability, working
memory, inhibitory control) may have close
associations with various indicators of motor
development.

Objective of this study was to analyze
the associations of EF components (planning
ability, working memory, inhibitory control)
with various MSs (gross and fine motor skills)
in older preschool children.

Methods and materials

The children were examined as part of
the project “The Study of Neurobiological
Predictors of Academic Success in Children.”
Inclusion criteria: written voluntary consent of
the parent; child’s age of inclusion: 5 years
10 months-7 years 4 months; child’s ability to
understand and follow instructions. Exclusion
criteria: previously diagnosed hearing, vision,
and motor disorders; severe mental and neu-
rological disorders diagnosed by a psychia-
trist and/or neurologist; concussion within the
last year, other traumatic brain injury or neu-
rosurgical intervention; paroxysmal activity
on the EEG; alalia (motor, sensory); severe
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chronic diseases, malformations, cachexia,
hereditary diseases; chronic mental disor-
ders, alcohol and/or drug addiction in parents.

The MSs assessment was carried out
using the hardware and software complex
(HSC) SHUHFRIED (81 children, 58 boys,
average age 6,42+0,53 years, here and
further the arithmetic meanzstandard devia-
tion) and the stabilometric complex ST-150
(65 children, 52 boys, average age 6,4+0,52
years); the assessment of the EF was carried
out using the HSC SHUHFRIED (81 children,
58 boys, average age 6,42+0,53 years).

Stabilometry is one of the basic methods
of posturology, which studies the processes of
maintaining, controlling, and regulating body
balance in its various positions and performing
movements [8]. Testing the process of body
balance in the basic stance (Romberg test)
provides information on the functional state of
the musculoskeletal system [8]. Body balance
(postural stability) is one of the basic compo-
nents of gross MSs [39]. As part of this work,
a test was performed to assess the stability of
the vertical posture — the Romberg test.

Three subtests were analyzed using the
HSC SCHUHFRIED (Vienna Test System,
Austria):

1. The Tower of London test, Freiburg ver-
sion (TOL-F). The main variables assessed
are planning ability (the ability to cognitively
model alternative solutions and evaluate the
consequences of an action before it is per-
formed) [9], working memory, and inhibitory
control [43] (EF). The validity of the TOL-F
was confirmed in the study by Debelak et al.
(2016) [18].

2. The MLS test (short form, according to
Sturm and Bussing) includes 8 subtests (4
in each hand) and evaluates fine MSs: pur-
posefulness of movements, calmness of the
hands/tremor, precision of hand and wrist
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movements, dexterity of hands and fingers,
and speed of hand and wrist movements,
speed of wrist and finger movements.

3. RT (reaction test) is used to assess re-
action time and motor reaction time.

To date, data on the experience of using
the HSC SCHUHFRIED in Russia for con-
ducting psychological and pedagogical re-
search have been published [7; 9].

Data analysis was performed using the
StatSoft Statistica 6,0 package. The data dis-
tribution was different from normal (Shapiro-
Wilk test), and Spearman’s rank correlation
coefficient (hereinafter p) was used to assess
correlations between variables. Correlations
were considered significant at a level of
p<0,05.

Results

1. The assessment of correlations be-
tween the indicators of postural stability
and EF is presented in Table 1.

From the analysis of Table 1, it can be
noted:

1). The larger the area of the statokinesio-
gram (S), the better the planning ability and
the more correctly 4-move tasks are solved
(reflects working memory); however, at the
same time, the choice of an unacceptable
position (an indicator of inhibitory control) oc-
curs more often. S is an indicator of postural
stability: the larger S, the worse the balance
skills.

2). The higher the statokinesiogram den-
sity (LFS, path length per unit area), the lower
the planning ability and the fewer correctly
solved tasks, but at the same time there are
fewer errors (choosing an inadmissible posi-
tion). LFS reflects energy expenditure when
maintaining a posture; the higher it is, the
less energy is expended, which means that
balance skills are better developed and auto-
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Table 1

Correlation matrix (Spearman) of stabilometric indicators with indicators
of executive functioning

Stabilometry Planning Correctly solved tasks Invalid position | Number of cor-
indicators ability 4 moves 5 moves selection rect decisions
V OE 0,065 0,174 -0,026 0,049 -0,205
V CE 0,059 0,043 0,023 0,119 -0,251*
S OE 0,250 0,267~ 0,216 0,267 -0,065
SCE 0,201 0,181 0,152 0,279* -0,110
LFS OE -0,299* -0,286* -0,277* -0,295* -0,010
LFS CE -0,223 -0,147 —-0,242 -0,378** 0,021

Note: * — p < 0,05; ** — p < 0,01; V — the speed of the pressure center movement is the ratio of the length of
the trajectory of the center of pressure to a unit of time; the higher the value of this indicator, the less stable is the
person’s posture on the platform (Skvorcov, 2010); S — statokinesiogram area; LFS — statokinesiogram density;
OE — open eyes; CE — closed eyes (tests with open and closed eyes allow one to assess the contribution of the
visual and proprioceptive sensory systems to maintaining balance).

mated [8]. Thus, the more effective the pos-
tural balance strategy, the lower the planning
and working memory indicators, but at the
same time there are fewer errors with choos-
ing an inadmissible position (better inhibitory
control). LFS is inversely correlated with S;
therefore, the correlations of these indicators
with EF have the opposite sign.

Thus, according to the analysis of cor-
relations between gross MSs indicators and
TOL-F test indicators, the less stable the
child is and the more energy he spends on
maintaining his posture (the less developed
his balance skills), the better he performs on
planning and working memory tests but has
more erroneous attempts (the less developed
his inhibitory control).

2. The analysis of correlations of the
EF indicators with the results of fine MSs
testing (MLS test) is presented in Table 2.

From the analysis of Table 2, it can be
noted:

1). Planning ability negatively correlates
with the error number and duration of the
MLS aiming test (visual motor coordination

assessment) with the right hand and is also
positively correlated with the number of hits
with the right hand.

2). The number of correctly solved TOL-F
tasks inversely correlates with the duration of
the left-hand hit in the aiming test and with
the duration of the left-hand error in the hand
stability test and directly correlates with the
number of left-hand errors in the stability test.
In other words, a greater number of errors
with their shorter duration in the stability test
and a shorter duration of the hit when aim-
ing, only with the left but not the right hand,
corresponds to a greater number of correct
solutions in the TOL-F test. In addition, the
number of correct TOL-F solutions directly
correlates with the number of hits in the tap-
ping test with both hands.

3). The choice of an invalid position in the
TOL-F is positively correlated with the num-
ber of right-hand aiming errors and negatively
correlated with the total duration of the hitting
and tracing tasks. That is, the stability and ac-
curacy of task performance in the fine MSs
test (MLS) are positively correlated with the
inhibitory control score (TOL-F).
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Table 2

Correlation matrix (Spearman) of the results of the Tower of London and MLS
(Fine Motor Skills Test)

Fine motor skills test scores (MLS) Planning ability Invalid pc?sition Number_o_f correct
selection decisions
Hit (targeting) Number of errors, L. -0,120 0,182 —-0,106
Number of errors, R. -0,301** 0,255* -0,174
Error duration, L., sec -0,106 0,140 -0,123
Error duration, R., sec -0,280* 0,163 -0,199
Total duration, L., sec 0,160 —-0,340"* -0,263*
Total duration, R., sec 0,102 -0,382*** -0,126
Number of hits, L. 0,080 -0,129 —-0,059
Number of hits, R. 0,339** -0,034 0,142
Tracing lines Total duration, L., sec -0,013 -0,284* 0,120
Total duration, R., sec 0,134 -0,239* —-0,014
Hand stability Number of errors, L. 0,002 —-0,041 0,377***
Error duration, L., sec -0,065 0,174 -0,303**
Number of errors, R. 0,034 0,053 0,192
Error duration, R., sec -0,010 0,206 -0,207
Tapping Number of hits, L. 0,068 0,114 0,242
Number of hits, R. 0,136 —0,041 0,324*

Note: L. — left hand, R. — right hand; * — p < 0,05; ** — p < 0,01; *** — p < 0,001.

3. The correlations of EF with the re-
action test (RT) indices are presented in
Table 3.

From the analysis of Table 3, it can be
noted:

1). The choice of an unacceptable posi-
tion in TOL-F (indicator of inhibitory control)
directly correlates with the time of completing
RT tasks—the slower the child reacts in RT,

the more often he makes mistakes in choos-
ing a position in TOL-F.

2). The number of correct decisions in
TOL-F inversely correlates with the number
of missed and incomplete reactions RT and
directly correlates with the number of correct
reactions RT.

Thus, the results of testing the EF are
completely consistent with the results of the

Table 3

Correlation matrix (Spearman) of the results of the TOL-F (Tower of London)
test and the RT (reaction time) test

Reaction time (RT) test scores Planning ability Invalid pqsition Number_o_f correct
selection decisions
Processing time -0,064 0,287 -0,081
Reaction speed —-0,103 0,268 —0,206
Number of missed reactions -0,018 0,184 —0,352**
Number of correct reactions 0,080 -0,206 0,367
Number of incomplete reactions -0,116 0,145 -0,278*

Note: * — p < 0,05; ** — p < 0,01.
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RT test: the faster and more accurately the
child completes RT, the more correct deci-
sions and fewer mistakes in TOL-F he makes.

Discussion

According to the obtained data, MSs have
a weak connection with the results of EF test-
ing using TOL-F. All significant correlations
do not exceed the absolute value of 0,4, and
only a few indicators have a moderate cor-
relation (0,3-0,4). This is not consistent with
Piaget’s thesis that cognitive development
is entirely dependent on motor functioning
[37], but rather indicates a weak association
of MSs with EF in older preschool children.
Our data are consistent with the results of
the meta-analysis by Gandotra et al. [26], in
which the authors also obtained data on a
very weak effect size of the EF association
with various MSs. Considering the weak cor-
relations, and even negative ones for some
MSs, we can agree with the conclusions of
Cameron et al. (2012) [12] about the relative
independence of EF from MSs. Probably,
each of these areas requires separate atten-
tion when preparing a child for school, and
only motor development (including fine MSs)
is not enough for optimal preparation.

A detailed analysis of the obtained results
shows that gross MSs have a weak negative
correlation with planning and working mem-
ory indicators. The worse a child’s balance
skills are, the better his EF indicators are.
This contradicts some studies on the close
relationship between basic MSs and aca-
demic performance [30], especially in the field
of mathematics [18]. However, the authors of
the first study [30] assess academic perfor-
mance as a whole, without singling out math-
ematics separately, while the authors of the
latest study [18] emphasize that performance
on dynamic motor tests has a greater impact
on mathematical performance. The study by

Cook et al. (2019) showed that individual
gross MSs and components of EF have differ-
ent and even opposite associations: inhibitory
control is associated with locomotor skills and
object manipulation skills. Working memory
is associated only with locomotor skills, and
physical activity did not correlate with inhibi-
tion and switching attention and was inversely
correlated with working memory [17]. Ludyga
et al. (2019) did not find any associations be-
tween cogpnitive flexibility and MSs in a study
of preadolescent children [31]. Thus, our data
and the results of other authors indicate that
different components of EF have different
degrees and directions of associations with
individual indicators of gross MSs.

Inhibitory control as measured by the
TOL-F is positively correlated with balance
skills, which complements the findings of
Cook et al. (2019) on the association of inhi-
bition with locomotor skills and manipulation
[17]. Our findings are also consistent with
the findings of Liu et al. (2022) on the as-
sociation of gross MSs with inhibitory control
in preschoolers [29]. Liu et al. (2022) sug-
gested that this is due to overlapping neural
networks in the brain regions responsible for
these functions [29].

In modern psychology of cognitive devel-
opment, there are two theoretical concepts
about the relationship between MSs and cog-
nitive skills: reciprocity (development of motor
and cognitive skills in close interaction) and
automatism (struggle between MSs and cog-
nitive skills for attention) [26]. To perform and
improve new MSs, more cognitive resources
(attention) are required. However, strength-
ening of skills leads to automation and reduc-
tion of cognitive resource expenditure on their
performance. Our data are more consistent
with the second concept.

In a large study of the association of
cognitive and motor functions in 5-6-year-
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old children (n=378), no relationship was
found between global aspects of cognitive
and motor functions [42]. Some positive re-
lationships were identified between visual-
motor integration and working memory and
between quantitative aspects of motor activ-
ity and verbal fluency. A study of 5th grad-
ers showed that postural stability was asso-
ciated with linguistic academic achievement
but not with mathematical achievement
[38]. Another study demonstrated that of all
motor functions (gross and fine MSs), only
fine MSs (namely, visual-motor coordina-
tion) predicted subsequent mathematical
achievement (n=38, 5-6 years) [21]. Our
results are consistent with these data and
suggest that individual EF may develop
relatively independently of the development
of gross MSs.

In the fine motor skills test (MLS), only
the right-hand scores correlate with planning
ability, and in the hand stability test (MLS), a
higher number of errors with the left, but not
the right, hand directly correlates with the
number of correct solutions in TOL-F. This
may indicate the role of lateralization of hand
functions and a greater association of fine
MSs of the right hand with EF, which is con-
sistent with the data of the meta-analysis by
Gandotra et al. (2021) [25].

The findings of a positive correlation be-
tween fine MSs and motor speed tests and
EF are consistent with a large body of previ-
ously reported data on this topic: performance
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Abstract

Context and relevance. In examining activity experiences, the authors rely
on their study on the theory of self-determination, where the question of the
connection between experiences in activity and psychological resources re-
mains open. The aim of the study was to examine experiences in educational
and professional activity as well as in psychological resources of students.
Hypothesis. Students whose profile of typical experiences in the process of
educational and professional activities is close to optimal will be characterized
by a higher level of self-control and self-compassion, as well as lower rates of
emotional burnout. Methods and materials. One hundred sixty-five univer-
sity students aged 18 to 22 (M = 19,1, SD = 0,96) participated in the study.
The following methods were used: ‘Diagnostics of Experiences in Professional
Activity’ (E.N. Osin, D.A. Leontiev), ‘Self-Compassion’ (K. Neff, adapted by
K.A. Chistopolskaya, E.N. Osin et al.), ‘Brief Self-Control Scale’ (T.O. Gor-
deeva, E.N. Osin), and the ‘Emotional Burnout Questionnaire’ (K. Maslach,
S. Jackson, adapted by N.E. Vodopyanova). The results showed that the
components of optimal experience (pleasure, sense) are positively associated
with compassionate attitude towards oneself and self-control, while the experi-
ence of emptiness in activity is associated with emotional burnout and negative
attitude towards oneself, especially in a situation of failure. It was revealed that
students whose profile of typical experiences in the process of educational and
professional activity is close to optimal have a greater ability to manage their
behavior, emotions and high emotional tone. Conclusions. It is shown that
studying students’ experiences and their psychological resources is promising.
The obtained results set the task for the higher education: to find individual
trajectories of students’ professional development.

Keywords: personality, experience in activity, psychological well-being, life sat-
isfaction, self-compassion, self-control, psychological resources, experience
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pecypcbl CTYAEHTOB
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Pestome

KoHTeKcT 1 akTyanbHOCTb. Paccmarpusas nepexvBaHuns B eaTeNIbHOCTH,
aBTOpbl ONMpalTCs B CBOEM WCCNEfOBaHUM Ha TEOpU0 camopeTepMuHa-
UMW, roe ocTaeTcs OTKPbITbIM BOMPOC O CBA3W MEpeXuBaHWin B feaTesb-
HOCTU C Mncuxonornyeckummn pecypcamu. Llenb. BbisiBUTb nepexuBaHus B
y4e6HO-NPOdeccCnoHanbHON AEeATENbHOCTU U MCUXONOrMyeckne pecypebl
y cTygeHToB. f'MnoTtesa. Y CTyAeHTOB, Yen Npouib TUMUYHBIX MEePEeXu-
BaHMN B npouecce y4ebHO-NpPoeCCUOHaNIbHON AEeATENbHOCTU 630K K
ONTUManbHOMY, BbilLIE YPOBEHb CAMOKOHTPOSSA, COHYBCTBUA K cebe 1 Hnxe
nokasartenu 3MouMoHanbHoro BbiropaHus. Metoabl u matepuansl. B nc-
cnepoBaHvn NpUHANK y4actne 165 cTyaeHTOB BY30B B Bo3pacTte oT 18 go
22 net (M =19,1, SD = 0,96). Micnonb3oBanuce creayroLLme MeToamku: «n-
arHoCTuKa nepexwuBanuii B npodeccuoHanbHomn geatensHoctn» (E.H. OcuH,
O.A. JleoHTbeB), «CouyBcTBUE K cebe» (K. Hedd, B apanTaumm K.A. Yucto-
nonsckor, E.H. OcuHa n gp.), «KpaTtkas wkana camokoHTponsi» (T.O. [op-
peeBa, E.H. OcuH), «OnNpocHUK amoLmMoHansHoro BeiropaHus» (K. Macnauy,
C. [xekcoH, B agantauun H.E. BogoneaHoson). PeaynbTaTbl. Pedynbrathbl
nokasasnu, 47O COCTaBMsOLIME ONTUMAsNbHOrO MNepexuBaHua (yOoBOSb-
CTBME, CMbICI1) MONOXUTENbHO CBA3aHbl C COHYBCTBEHHbLIM OTHOLUEHVEM K
cebe 1 CaMOKOHTPOsIeM, TOrAa Kak nepexviBaHne nycToTbl B AEATENbHOCTU
CBfI3aHO C 3MOLMOHAmNbHbIM BbIFOPAHWEM W HeraTMBHbIM OTHOLUEHWEM K
cebe, 0CO6EHHO B cUTyaLmn Heyaad. BeisiBfieHo, 4TO y CTYAEHTOB, Yen npo-
unb TUMMYHBIX NepexuBaHu B rnpouecce y4ebHO-NMPodeccMoHaIbHOM
[OeATeNlbHOCTU O6NM30K K ONTUMarnbHOMYy, 6ofiee BblpaXeHa Croco6HOCTb
ynpaenATb CBOMM NOBEAEHNEM, SMOLMAMMN N BbICOKMIA AMOLMOHANbHBIN TO-
Hyc. BbiBoAbl. [okasaHo, 4TO N3y4YeHUe NepPexXMBaHUn CTYOEHTOB 1 UX MCU-
XONIOrMYECKMNX PECYPCOB ABMAETCS NePCrneKTUBHbIM. [ony4eHHble pe3dynbra-
Tbl CTABAT Nepef BbICLLMM 06pa3oBaHMeM 3adaqy noncka MHAMBMAYanbHbIX
TpaekTopuit NpoeccnoHanbHOro CTaHOBNEHUSA CTYAEHTOB.

KnroyeBble cnoBa: nU4HOCTb, nepexmnBaHusa B AeATenbHOCTU, NCUXosiornye-
cKoe 6naronosy4ve, yooBneTBOPEHHOCTb XMN3HbIO, COMYBCTBME K cebe, camo-
KOHTPOJ1b, MNCUXOJI0rn4ecKmne pecypchbl, nepexmsaHme

BnaropapHocTu. ABTOpbI 6narogapsT BCex CTyAEHTOB, KOTOpble JOOBPOBOMbLHO 3anonHUAW nNpea-
NOXEHHbIE ONPOCHUKM.

[dononHuTtenbHble faHHble. Habopbl AaHHbIX OCTYMHbI Mo agpecy: https://doi.org/10.48612/MSUPE/
k8d6-7bvg-4t31, 3arpy>xeHbl B perno3utopuii https://ruspsydata.mgppu.ru/handle/123456789/218.
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Introduction

The issues of young people connected with
professional growth in the period of getting
higher education are being considered through
the prism of psychological health more often,
as well as through the prism of well-being and
experiences in activity. There are several rea-
sons for this cross-over of the two research ob-
ject fields. In the strategies of self-realization,
including the professional sphere, one may
find predictors of emotional states and psy-
chological well-being, such as autonomous
self-motivation (Gordeeva, Sychev, 2021),
metacognitive engagement (Denisova et al.,
2022), focus on self-realization (Kabrin et al.,
2022). Emotional experiences are assessed
as markers of internal motivation for the ac-
tivity, ensuring a high level of its productivity
(Dyachuk, Bocharova, 2021; Kazakova, Ko-
shel, 2022; Klein et al., 2019; Mitina, Isakova,
2022; Finkelstein-Fox et al., 2020).

The construct of “experience in activ-
ity” introduced into scientific vocabulary by
D.A. Leontiev provides an opportunity not
only to study the features of students’ ex-
periences during their university years, but
also to study the connection of these experi-
ences with psychological resources, includ-
ing those of students majoring in psychology
and pedagogics as future specialists whose
activities are related to the “human-human”
interaction system.

D.A. Leontiev, when designing and op-
erationalizing a three-dimensional combina-
torial model of experience in activity, seeks to
capture the concept of “optimal experience”
introduced into the scientific worldview by
M. Csikszentmihalyi (Osin, Leontiev, 2017;
Csikszentmihalyi, 2014). The author identifies
the criteria for optimal experiences: optimal-
ity as effectiveness (the sum of experiences
ensures its objective result), optimality as a

positive emotional balance (involvement in an
activity and its implementation are associated
with the experience of pleasure), optimality as
meaningfulness (the activity is understood in
the broader context of one’s own life). The au-
thor considers the experience in activity as a
“subjective representation of correlation of the
current activity with each of the three criteria”
(Osin, Leontiev, 2017, p. 32). In the model
context, the optimal experience includes a
range of positive emotions (pleasure), and
the meaningfulness of one’s activity (inclu-
sion in the meaningful contexts of one’s own
life), and some effort leading to the achieve-
ment of the goal facing the subject, while the
experience of emptiness marks the absence
of control and inability to comprehend life
events. It is proposed to consider the opti-
mal experience as a “mental compass” that
guides psychological selection, supporting
the development trajectory that each person
independently builds and follows throughout
life (Aleksandrova, 2022, p. 155).

For the current moment, the features of
the optimal experience have been studied
in various types of activities. Thus, studies
have revealed that: participants in a coop-
erative board game experience significantly
more pleasure and meaningfulness and less
emptiness than participants in games with
competitive actions (Mitina, Isakova, 2022);
full-time students rate the experience of plea-
sure, meaning, and effort higher than stu-
dents studying in a distance learning format
(Kazakova, Koshel, 2022); in the context of
a significant proportion of classes in remote
format, including some limitations in move-
ment, students experience a decrease in the
intensity of complex experiences of joy and
flow (Dyachuk, Bocharova, 2021).

Analyzing student engagement as an
actual state that can be described through
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absorption in an activity, close to the “flow
state”, researchers prove that the majority
of highly engaged students perceive their
lives as quite meaningful, life events as be-
ing under their control. They also perceive
themselves as autonomous, have a high
positive esteem of themselves, of their own
professional and personal qualities, and are
characterized by a significant experience of
life satisfaction (Pavlova, Krasnoryadtseva,
Scheglova, 2021).

Studies of optimal experience in various
types of activities have shown that it is as-
sociated with such psychological resources
as motivation and responsibility (Kazakova,
Koshel, 2022; Klein et al., 2019; Krasnoryadt-
seva, Vaulina, Tolmacheva, 2023), a complex
experience of joy as a combination of experi-
ences of pleasure and meaning is associated
with productive coping strategies (reflexive
coping, proactive coping, etc.) (Dyachuk,
Bocharova, 2021). Studies note a connection
between optimal experience and psychologi-
cal well-being (Klein et al., 2019; Leontiev et
al., 2018; Osin, Leontiev, 2017). The absence
of optimal experience is associated with such
indicators of psychological distress as nega-
tive effect and emotional distress (Osin, Le-
ontiev, 2017).

At the same time, the question of the rela-
tionship between experiences in educational
and professional activities and other psycho-
logical resources of students remains open,
which determines the purpose of the work.
Following D. Leontiev, we define resources
as means, the abundance and sufficiency of
which contribute to the sustainability of well-
being, goal achievement and high perfor-
mance results (Leontiev, 2023). Psychologi-
cal resources include personality and charac-
ter traits, abilities, mental processes. D. Le-
ontiev identifies five groups of psychological
resources: motivational, instrumental, as well
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as resources of sustainability, self-regulation
and transformation (Leontiev, 2023). The re-
sources provide a person with more opportu-
nities to resist negative development factors
and unfavorable living conditions.

The psychological resources considered
by the authors of the current article are self-
control, self-compassion, emotional tone.

Self-control. Self-control as a regula-
tory personality trait plays an important role
in educational and professional activities
(Nevryuev, Sychev, Sarieva, 2022), acts as
a predictor of academic performance at all
stages of education (Gordeeva et al., 2016;
Nevryuev, Sychev, Sarieva, 2022), shows
an inverse correlation with a tendency to
boredom (Dorosheva, Golubev, 2023) and
burnout in students (Nevryuev, Sychev,
Sarieva, 2022; Trofimova, Efanova, 2022),
which may indicate its important role in pre-
venting burnout and analyzing its role in stu-
dents’ experiences.

Self-compassion. Research shows that
a compassionate attitude towards oneself
and acts of kindness can potentially have a
positive impact on subjective well-being by
maintaining motivation for the chosen activ-
ity (Chistopolskaya et al., 2020; Leybina,
Kashapov, 2022).

Emotional Tone. Emotional tone is ex-
pressed in the predominance of positive emo-
tions and productive activity of the individual,
in being ready to respond to emerging difficul-
ties and seek resources for overcoming them.
Emotional tone is considered in the continuum
“high — low”. In our opinion, one of the mark-
ers of low emotional tone can be emotional
burnout, which occurs as a consequence of
psychological difficulties in educational and
professional activities, such as: establishing a
balance between self-development, which re-
quires intensive investment of effort in profes-
sional growth, and self-preservation, which
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requires careful use of vital and personal
energy; mismatch between the individual idea
of obtaining the professional qualification and
the training program; search for an individual
strategy for completing educational and
professional tasks; multitasking of the age
stage (training, finding a partner, establishing
friendly relations, professional employment)
and limited time resources, etc. The arising
difficulties can hinder self-development due to
difficulties in understanding the changes tak-
ing place (Krasnoryadtseva, 2001) and insuf-
ficient experience in overcoming unfavorable
emotional states (Krasnoryadtseva, Vaulina,
Tolmacheva, 2023; Kroencke et al., 2019;
Finkelstein-Fox et al., 2020). Emotional burn-
out comes in the form of disturbances in the
emotional personality functioning (decreased
emotional response, subjective evaluation of
increased efforts when performing activities,
symptoms of isolation from others, dehuman-
ization of the relationship sphere).

The conducted scientific and theoretical
review allowed us to assume that students
whose profile of typical experiences in the
process of educational and professional ac-
tivity is close to optimal have a higher level
of self-control, self-compassion and lower
rates of emotional burnout. In this regard, the
purpose of the research is to identify experi-
ences in educational and professional activ-
ity of students, as well as their psychological
resources.

According to the work purpose, the follow-
ing tasks were to be solved:

1) organizing and conducting a psycho-
diagnostic study of students in the psy-
chological and psychology-pedagogical
departments.

2) analyzing the correlations between the
components of experiences in educational
and professional activity and the psychologi-
cal resources of respondents.

3) identifying differences in psychological
resources of students with different experi-
ence profiles in educational and professional
activity.

Methods and Materials

The results of the theoretical analysis were
used as a basis for organizing and conduct-
ing an empirical study. For this purpose, a set
of psycho-diagnostic methods was used to
determine the experiences in the educational
and professional activities of students and
their psychological resources: self-control,
self-compassion, emotional tone.

Methods. To study experiences in educa-
tional and professional activities, the method
of “Diagnostics of Experiences in Profession-
al Activities” has been used (Osin, Leontiev,
2017), which allows to consider the optimal
experience through a combination of such
scales as “pleasure”, “effort” and “meaning
of activity”, while deviation from the optimal
experience is marked by a combination of ex-
periencing emptiness, excessive effort and a
decrease in pleasure and meaning of activity.
We expanded the instruction: “Here are the
statements that describe your feelings in the
process of work. Work should be understood
as learning and applying the acquired knowl-
edge in practical activities. Please rate how
often you go through these experiences using
a scale from 110 6.”

Self-compassion was studied using the
“Self-Compassion” method (K. Neff, adapted
by K.A. Chistopolskaya, E.N. Osin, and oth-
ers), which focuses on a benevolent attitude
towards oneself, self-acceptance in failures,
and careful study of one’s feelings without
excessively identifying with them. The method
includes six subscales: “Kindness towards
oneself”, “Community with humanity”, “Atten-
tiveness”, “Self-criticism”, “Self-isolation”, “Ex-
cessive Identity” (Chistopolskaya et al., 2020).
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Since emotional burnout serves as a
marker of low emotional tone, the “Emo-
tional Burnout Questionnaire” (K. Maslach,
S. Jackson, adapted by N.E. Vodopyanova)
was used for its diagnostics. It is aimed at
studying the symptoms of emotional, men-
tal exhaustion, physical fatigue, personal
detachment and decreased satisfaction with
the activity performance (Fetiskin, Kozlov,
Manuilov, 2002). The questionnaire has a
general scale “Mental Burnout” and three
subscales: “Psychoemotional Exhaustion”,
“Depersonalization” and “Reduction of Per-
sonal Achievements”.

Self-control was studied using the “Brief
Self-Control Scale” (Gordeeva et al., 2016).
Self-control reflects individual abilities to
manage one’s behavior, emotions, thought-
fully respond to current events, and act in
accordance with the long-term goals that
students face.

Sample. The study involved 165 students
from Barnaul universities studying in the psy-
chological and psychology-pedagogical de-
partments. The sample included 33,94% of
young men and 66,06% of young women aged
18to 22 years (M= 19,1, SD = 0,96). By years:
1st year students — 27,29%, 2nd year stu-
dents — 61,81%, 3rd year students — 10,9%.

Data analysis methods. Methods used
for the obtained data analysis: correlation
analysis using the Pearson coefficient, Stu-
dent's T-test for independent samples and
hierarchical cluster analysis (the “centroid
classification” method). The research results
were processed using IBM SPSS Statistics
22,0 software products.

Results

To test the assumption about the connec-
tion between the components of experiences
in educational and professional activities and
the psychological resources of students, we
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conducted a correlation analysis using the
Pearson coefficient, the data of which are
presented in Table 1.

The results of the correlation analysis
demonstrate significant correlations between
the scales of the “Diagnostics of Experiences
in Professional Activities” method, the “Brief
Self-Control Scale” method, the scales of the
“Self-Compassion” method, and the scales of
the “Emotional Burnout Questionnaire” meth-
od. According to the scales “Pleasure” and
“Sense”, inverse negative relations (p < 0,01)
were found with the scales “Psychoemotional
exhaustion” (r = —0,442; r = 0,428, respec-
tively), “Depersonalization” (r = -0,214;
r = —0,238), “Reduction of personal achieve-
ments” (r = -0,627; r = —-0,652), “Mental
burnout” (r = -0,544; r = —0,552) and direct
positive relations (p < 0,01) with the scale
“Self-control” (r = 0,381; r = 0,378), scales
“Attention” (r = 0,350; r = 0,335), “Self-com-
passion” (r = 0,259; r = 0,222). The “Effort”
scale revealed direct positive relationships
with the “Psychoemotional exhaustion” scale
(r = 0,220; p < 0,01) and the “Community
with humanity” scale (r = 0,184; p < 0,05).
The Emptiness scale has positive correla-
tions (p < 0.01) with the burnout question-
naire scales: Psychoemotional exhaustion
(r=0,383), Depersonalization (r = 0,245), Re-
duction of personal achievements (r = 0,483),
Mental burnout (r = 0,467) and negative corre-
lations with the Self-control scale (r = —0,320;
p < 0,01) and the Self-compassion method
scales (p < 0,05): Self-isolation (r = —0,186),
Attention (r = -0,191), Self-compassion
(r=-0,154).

The next stage of data analysis was test-
ing the hypothesis that students with different
experiences in their activities may have differ-
ent psychological resources. The multidimen-
sional nature of the phenomenon of experi-
ence in activity becomes the basis for turning
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to hierarchical cluster analysis, which allows
dividing students into relatively homogeneous
groups based on experiences in activity:
pleasure, effort, sense, emptiness. To divide
the sample into groups, we used hierarchical
clustering with the “centroid classification”
method, interval measure: squared Euclid-
ean distance. The scaled data, which serve
as the basis for clustering, were standardized
into z-scores. In the course of the analysis,
two cluster structures were considered: a
structure consisting of three clusters (35,8%;
48,5%; 15,8% of respondents in each clus-
ter), and a structure of two clusters (51,5%;
48,5% of respondents in each cluster). For
further analysis, a structure consisting of two
clusters was selected, since one cluster out
of three may be completely included in one
of the two. Thus, as a result of the hierarchi-
cal cluster analysis, two final clusters were
obtained. Comparison of the average values
for the analyzed scales between the clusters
indicates the reliability of their differences,

which allowed us to divide the sample into
two groups.

The first cluster is formed by respondents
(51,5%) with high and average values for the
scales “Pleasure”, “Sense”, “Effort”, which re-
flect the proximity of their typical experiences
in educational and professional activities profile
to the optimal one. The second cluster is rep-
resented by 49,5% of students with high and
average values for the scales “Emptiness”, “Ef-
fort” and low or average values for the scales
“Pleasure”, “Sense”, which reflects the discrep-
ancy between their typical experiences and op-
timal experience profile. The first group (group
1), which includes students of the first cluster,
will be further designated as “Students with pro-
nounced optimal experience”, the second group
(group 2), which was made up of students of
the second cluster, — “Students with non-pro-
nounced optimal experience in activity”.

The data from the parametric Student’s T-test
allowed us to identify reliable differences in the
study groups, which are presented in Table 2.

Table 2
Statistical characteristics of comparative analysis of psychological resources
of different groups of students (Student’s T-criterion) (N = 165)
Psychological resources Groups N M SD t P Cohen’s d

Psychoemotional exhaustion 1 85 15,529 | 10,119 [-5,311|< 0,001 -0,827
2 80 23,913 | 10,150

Depersonalization 1 85 8,541 6,062 |-2,941| 0,004 0,458
2 80 11,188 5,454

Reduction of personal achievements 1 85 11,435 5,225 |-8,056 | < 0,001 —1,255
2 80 19,113 6,943

Mental burnout 1 85 35,506 | 16,593 |-6,990 | < 0,001 —-1,089
2 80 54,212 | 17,783

Self—control 1 85 44,859 7,448 | 3,802 |< 0,001 0,592
2 80 40,538 7,132

Kindness 1 85 3,186 0,780 | 0,421 | 0,674 0,066
2 80 3,135 0,772

Self—criticism 1 85 3,247 0,851 0,654 | 0,514 0,102
2 80 3,160 0,860
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Psychological resources Groups N M SD t p Cohen’s d

Community with humanity 1 85 3,150 0,858 | 0,296 | 0,768 0,046
2 80 3,112 0,766

Self-isolation 1 85 3,676 1,004 | 1,762 | 0,080 0,274
2 80 3,406 0,963

Attention 1 85 3,615 0,736 | 2,492 | 0,014 0,388
2 80 3,353 0,602

Excessive identity 1 85 3,650 1,088 | 1,464 | 0,145 0,228
2 80 3,428 0,898

Self-compassion 1 85 3,405 0,429 | 2,190 | 0,030 0,341
2 80 3,257 0,436

Note: Cohen’s d index was used to assess the effect size and the degree of differences between the studied

indicators.

Based on the data presented in Table 2,
it can be concluded that the students of the
first group have less pronounced values on
all scales of the “Emotional Burnout Ques-
tionnaire” method. At the same time, the
size of the statistical effect, estimated using
the d-Cohen index, is high (d < 0,80) on the
scales of “Psycho-emotional exhaustion”,
“Reduction of personal achievements”, “Men-
tal burnout”, and on the scale of “Depersonali-
zation” it is average. Also, the average effect
size (d < 0,50) was revealed on the scale of
“Self-control”, which allows us to dwell on a
more pronounced ability in the respondents of
the first group to manage their emotions and
behavior. Even though the T-test shows reli-
able differences on the scales “Attention” and
“Self-compassion”, the power of the d-Cohen
criterion is low (< 0,20), which does not give
grounds to speak about significant differenc-
es between the groups of sample subjects on
these scales and rather indicates the random
nature of the differences obtained.

Debate on the results

Our study was aimed at identifying the re-
lationship of experiences in educational and
professional activities with psychological re-
sources in students. The results obtained in

it complement other data on the relationship
between the components of optimal experi-
ence and personality traits (Gordeeva et al.,
2016; Denisova et al., 2022; Mitina, Isakova,
2022).

The results of the correlation analysis
confirmed the relationship of experiences in
educational and professional activities with
such psychological resources of students
as self-control, compassionate attitude to-
wards themselves and emotional tone. As
the experiences of pleasure and meaningful-
ness in educational and professional activi-
ties increase, the compassionate attitude of
students towards themselves, attention to
the experiences of the self increase as well.
Along with the mentioned above, the ability
to manage students’ behavior and emotions,
the value of their activities, interest in them,
a sense of competence, and positive self-
perception in the activity also increase.

High intensity of students’ experiences
regarding the efforts spent on achieving the
results of their educational and professional
activities is associated with emotional and
physical fatigue, indifference to others and
identification with other people experiencing
the same failures. Students associate the ex-
perience of emptiness as a feeling of being in
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spontaneous uncontrolled processes of edu-
cational and professional activities with the
severity of their emotional burnout, isolation
from the educational space, self-isolation and
negative attitude towards themselves, as well
as low self-control.

The study found that pleasure and sense
as components of optimal experience are
positively associated with a compassionate
attitude towards oneself, self-control and high
emotional tone, and effort (another component
of optimal experience in activity) is associated
with a positive attitude towards oneself in a sit-
uation of overcoming life’s difficulties through
identification with other people in a similar situ-
ation. The positive relationship between effort
and psychoemotional exhaustion once again
confirms that excessive efforts, especially
without meaningfulness of the activity and
pleasure from it, lead to emotional exhaustion.
Similar data are presented in the study by E.N.
Osin and D.A. Leontiev (Osin, Leontiev, 2017).
The experience of emptiness in educational
and professional activities is associated with
emotional burnout (a feeling of incompetence
in one’s work, decreased professional and per-
sonal self-esteem, emotional exhaustion) and
a negative attitude towards oneself, especially
in a situation of failure.

Students whose profile of typical experi-
ences in the process of educational and pro-
fessional activity is close to optimal (group
1) have the ability to manage their behavior,
emotions and the prevalence of high emo-
tional tone. Students of the first group are
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and internet self-efficacy on digital citizenship attitudes
of elementary school students in Indonesia
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Abstract

Context and relevance. The integration of technology in elementary education is
essential in developing students’ digital citizenship attitudes, as Indonesian children
need to learn responsible technology use within Pancasila education to become
competent digital citizens in an increasingly connected world. Hypothesis. The
study hypothesized that there would be significant differences in digital citizenship
attitudes between students taught using blended learning versus direct instruction
models, between students with high versus low internet self-efficacy, and that there
would be an interaction effect between learning models and internet self-efficacy
on students’ digital citizenship attitudes. Methods and materials. Utilizing a quasi-
experimental study with a 2x2 factorial format, the research involves 288 fourth-
grade students from both public and private schools in Bangkalan, East Java.
Data collection includes pre- and post-tests, questionnaires measuring internet
self-efficacy and digital citizenship attitudes. Results. Statistical analysis revealed
that students in the blended learning group demonstrated better digital citizenship
attitudes compared to those in the direct instruction group (F = 8,856), students
with higher internet self-efficacy showed more positive digital citizenship attitudes
than those with lower self-efficacy (F = 21,983), and a significant interaction
effect existed between learning models and internet self-efficacy (F = 6,938),
indicating that the effectiveness of learning models varies depending on students’
internet self-efficacy levels. Conclusions. Blended learning improves elementary
students’ digital citizenship attitudes more effectively than direct instruction, with
internet self-efficacy levels significantly influencing these outcomes and interacting
with teaching methods, suggesting educators should adopt tailored approaches
based on students’ technological confidence.

Keywords: blended learning, internet self-efficacy, digital citizenship,
elementary education
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BnusaHne mopenen cMmewwaHHOro oby4yeHus
U UHTepHeT-camo3apchpeKTMBHOCTU Ha LucppoBoe
rpaxpaHckoe rnosefeHve y4eHUKOB HaYalibHbIX
KnaccoB B UHoOHe3un

M. MypxTaxupguH' <, B. Baxgxoegu', C. BunoHo', P.A. Atok', M.M. Bnaxuny?
' TocypapcTBeHHbI yHMBEpcuTeT ManaHra, BoctouHas fiBa, iHgoHe3us

2 Jlto6nsHCKMI yHMBEpcUTET, JliobnsaHa, CnoBeHus

< mujtahidin. 1921039 @ students.um.ac.id, mujtahidin @trunojoyo.ac.id

Pestome

KOHTeKCT 1 aKTyanbHOCTb. VIHTerpaums COBpeMeHHbIX TEXHONOI M B CUCTEMY
Ha4asibHOro 06pa3oBaHNs UrPaeT KIKHEBYIO POSib B (DOPMUPOBAHUN Y YHEHU-
KOB MO3UTMBHOIO OTHOLLEHMSI K LIMCPPOBOMY rpaxaaHcTBy. B ycnosusx, korga
VNHAOHE3NNCKNe JeTV AOMKHbI OCBanBaTb OTBETCTBEHHOE MCMONb30BaHNE TeX-
HOMOrWN B pamkax koHuenuum MaHyacuna’, BaXHO NOAroTOBUTL MX K XM3HW B
MUpe, B KOTOPOM BCE CTAHOBUTCA 6onee B3anMocBa3aHHbIM. Oby4eHre umnd-
POBOW rPaMOTHOCTU ABMAETCA HEOO6XOAMMbIM YCMoBUEM AN DOPMUPOBaHUA
KOMMETEHTHbIX M OTBETCTBEHHbIX LMPOBbLIX rpaxaaH. MmnoTtesa. B pamkax
1ccrnepfoBaHua npepnonaranoch, Y4T0 MeXay rpynnamMu yHeHuUKoB, oby4aro-
LUMXCA NO MOAENAM CMELLAHHOO 0By4YeHWs U TPpaauLMOHHOIO O6y4YeHus, Cy-
LLIECTBYIOT 3HAYUTENbHBIE PA3NNYMSA B OTHOLLEHUM K L) POBOMY FPaXKAaHCTBY.
Takxe npegnonaraeTcs, YTO YPOBEHb MHTEPHET-CamMO3(DEKTUBHOCTH, TO €CTb
Bepa Y4EHVKOB B CBOW CMOCOBHOCTM MCMOMb30BaTh MHTEPHET, BAMSET Ha 3TN
oTHoLLeHWsi. Bonee Toro, npegnonaranocs Hann4ve B3aMMOQENCTBUA MexXay
BblIOPaAHHON MOENbIO 0OYYEHMSI U YPOBHEM UHTEPHET-CaMO3IPPEKTUBHOCTH,
YTO MOXET yCUNuBaTh UM OCNabnATb BAMSIHWNE KaXA0ro N3 pakTopoB Ha OTHO-
LeHre K umdposoMy rpaxxgaHcTsy. MeToabl u matepuansl. B nccnegosarmn
MCNOMNb30BascCs KBa3NIKCNEPUMEHT C (PaKTOPHOM CTPYKTYPOM 2x2, B KOTOPOM
NPVHANKN y4acTve 288 4YeTBEPOKITACCHUKOB M3 rocyAapCTBEHHbIX W HaCTHbIX
LwKon okpyra BaHrkanaHra, Bocto4yHas fsa. [na nony4eHns faHHbIX npume-
HAMUCb MpeABapuTEnbHbIE Y UTOrOBbIE TECTbI, @ TaKXe aHKeTbl ANs OLEHKN
YPOBHS MHTEPHET-CaMO3(MDEKTUBHOCTU 1 OTHOLLIEHMS K LIMCPPOBOMY rpaxaaH-
ctBy. PesynbTatbl. AHanM3 nokasars, 4To y4eHuKW, obyHaroLmecs no Mogenm
CMELLAHHOro 06y4eHusl, EMOHCTPUPYIOT 60fee NO3UTMBHOE OTHOLLEHWE K
L pOBOMY FpaxfaHCTBY MO CPABHEHUIO C TEMW, KTO Y4UTCA NO TPAAWLIMOHHOMN
mogenu (F = 8,856). Takxe 6bIfo BbISIBIIEHO, YTO YHEHVKMN C BbICOKUM YPOBHEM
VHTEPHET-CaMo3(EKTUBHOCTU MPOSIBAAIOT 6onee NonoXuTesibHoe OTHOLLe-
HVEe K LMPOBOMY FPpaXKAaHCTBY MO CPABHEHUIO C TEMU, Y KOO YPOBEHb HUXE
(F = 21,983). Kpome TOro, o6Hapy>eHo 3Ha4MMoe B3avMOAEWCTBUE MeXAY

1 OdpmumanbHas cdunocodekas, nonmTmyeckas, ngeonormyeckas AokTpuHa VingoHeann «lManyacuna» («MaTe NpuH-
uunos») 6bina BblABUHYTa B 1945 r. nepsBbiM npe3ngeHTomM MHOoHe3nn CykapHO B Ka4ecTBe OCHOBHbIX MOCTYNaToB
yCTpONCTBa CTPaHbl. K 3TM NpvHUMNam OTHOCUTCS credyroLlee:

* Bepa B euHoro bora;

* crpaBepnvBas v LMBUIM30BaHHAs MYMaHHOCTb;

*  eAVHCTBO CTPaHbl;

*  [leMoKpaTus, HanpasrnsieMas pa3yMHON NMOUTUKON KOHCYNbTaLUmWii 1 HAPOAHOTO NPeACTaBUTENbCTBA;

* couuanbHas cnpaeBeanvBoCTb.
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Mofensamm oby4eHnsa 1 ypoBHEM MHTEpHeT-camoadpdekTBHocTM (F = 6,938),
YTO CBMAETENbCTBYET O TOM, YTO 3(PEKTMBHOCTb METOAOB OOy4YeHWs 3aBu-
CUT OT YPOBHS TEXHONOMMYECKON YBEPEHHOCTN y4eHUKoB. BbiBopabl. Mopenb
CMeLLaHHOro obyyeHus okasbiBaeTcs 6onee ahdheKTVBHOM B (HOPMMPOBaHNMN
Y HayasibHbIX LLUKOIIbHUKOB MOMIOXMTENBHOrO OTHOLLEHWS K LMGPOBOMY rpax-
[JAHCTBY MO CPaBHEHWIO C TPAAMLMOHHLIM (hOpMOV 06y4eHus. BaxHyto pornb
npu 3TOM UrpaeT ypoBEHb MHTEPHET-CaMOIPPEKTUBHOCTA, TaK KaK OH CyLLie-
CTBEHHO BNWSET Ha pe3ynbTaTbl ¥ B3aUMOAENCTBYET C BbIOpaHHbIMW Neaaror-
YecKMmun nogxogamu. 3TV BbIBOAbI NOAHEPKMBAIOT HEOOXOAMMOCTb ajantaumum
MEeTOO0B NpernojaBaHnsi C Y4eTOM TEXHOSIOrMYECKOW YBEPEHHOCTU KaxAoro
yHeHVKa Ans JOCTVXKEHUS MakcMarnbHOM 3hEKTUBHOCTM (DOPMMPOBaHMSA OT-
BETCTBEHHOI0 LIMPPOBOro NoBeAeHws.

KnroyeBble cnoBa: cMelLlaHHOe 06yYeHne, MHTEPHET-CaMoatPdeKTUBHOCTD,

LmnhpoBoe rpaxaaHckoe nosefeHve, Ha4anbHoe obpasosaHne

HdononHuTtenbHble AaHHble. Ha6opbl AaHHbIX JOCTYMHbI Mo agpecy: https://doi.org/10.17632/

j98n3j53mk.1

Ana uutupoBanus: MymxTtaxuouH, M., Baxmxoenn, B., BuitoHo, C., Atok, P.A., Bnaxu4, M.M.
(2025). BnusHve Moaenein CMeLLaHHOro 06yHeHUst U UHTEPHET-CaMO3(O(HEKTUBHOCTU Ha OTHOLLIe-
HMe K LM(PPOBOMY rpakAaHCTBY y4alLMXCs HadanbHbIX Wwkon B HpoHesun. Meuxonornyeckas Ha-
yka n obpasosarue, 30(3), 47-58. https://doi.org/10.17759/pse.2025300304

Introduction

The rapid development of information and
communication technology has transformed
education globally (An et al., 2021), expand-
ing learning beyond traditional time and place
constraints through widespread online platforms
(Kumar et al., 2021) that offer accessibility and
flexibility (Alshawish et al., 2021) despite imple-
mentation challenges (Abdillah et al., 2020).
Technical resource limitations and teacher ca-
pabilities remain significant obstacles (Anjelin,
Purnomo, 2021), with online learning during CO-
VID-19 causing learning loss in Indonesia (Ang-
graena et al., 2021) and worldwide (Tahir et al.,
2022; Wahyuni, 2021). Blended learning models
effectively integrate technology with face-to-face
instruction (Abdillah et al., 2020; Lapitan et al.,
2021), with countries like India, Oman, Laos,
and Vietnam prioritizing this approach (UNES-
CO, 2021) to help students utilize technology
for improved academic outcomes and create
educational environments for the common good
in global society. Research indicates blended
learning is particularly valuable for elementary
education (Jiang et al., 2021), enhancing in-

dependent learning abilities and providing in-
novative content (Ashraf et al., 2022; Berga et
al., 2021), with studies by Assylzhanova (2022)
and Jiang (2021) confirming positive impacts on
achievement. Additionally, 21st-century educa-
tion must address cybersecurity through digital
citizenship, defined as appropriate and respon-
sible technology use (Oztiirk, 2021), character-
ized by digital responsibility, safe practices,
critical thinking, and productive social engage-
ment (Pangrazio & Sefton-Green, 2021). Digital
citizens regularly use technology for information,
civic obligations, and economic purposes (Oz-
tirk, 2021), with key issues including digital eth-
ics, online safety, and responsible social media
use, requiring attitudes that demonstrate tech-
nological behavior intelligence and appropriate
choices when using technology (Jaeger, 2021).

The integration of blended learning in Pan-
casila education at the elementary level enhanc-
es student flexibility and control, promoting col-
laboration and the spirit of mutual cooperation.
This educational approach, supported by digital
tools, allows students to apply these values in
practical contexts such as community service
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and social activities (Dewi et al., 2020). As digi-
tal natives, elementary students’ frequent inter-
action with technology makes the integration of
these tools into traditional learning essential for
improving both academic outcomes and digital
citizenship. Pancasila’s core values, particularly
“The Unity of Indonesia,” emphasize unity, soli-
darity, and social cohesion, which are vital as-
pects of Indonesian culture. Pancasila education
teaches students their civic rights and responsi-
bilities while fostering responsible online behav-
iour, thereby enhancing their digital citizenship
(Mufid et al., 2021). By instilling digital ethics
and a sense of responsibility, students develop
essential skills for effectively addressing social
issues in their everyday lives. This approach
supports findings that highlight the importance
of nurturing digital citizenship from an early age,
preparing students to be responsible, engaged
members of their communities (Mulia, 2023).

In this context, Pancasila education needs to
be designed to encourage and provide opportu-
nities for students to explore widely and discover
knowledge from various learning sources. At the
elementary level, Pancasila education should
prepare students with a comprehensive set of
knowledge, attitudes, and skills necessary to
exercise their rights and responsibilities as good
citizens (Maisyaroh et al., 2023), establishing a
strong foundation in preparing Indonesia’s gold-
en generation in accordance with increasingly
complex contemporary demands (Law of the
Republic of Indonesia Number 20 of 2003 Con-
cerning the National Education System, 2003).
These competencies are crucial for every citizen
to adapt to the demands of changing times and
to solve personal and social problems in every-
day life. Utilizing internet-based digital learning
resources in Pancasila education can support
student learning outcomes by providing access
to various relevant information and learning
sources (Krisnawati et al., 2023). This study ad-
dresses the gap in digital citizenship research by
providing empirical data on elementary school
students in Indonesia, a perspective often un-
derrepresented in Western-dominated literature.
While blended learning research typically fo-
cuses on secondary or higher education, this in-
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vestigation uniquely examines its effectiveness
at the elementary level, particularly regarding
digital citizenship attitudes in Indonesian con-
texts. “Learning that uses the internet as a me-
dium requires students to have adequate skills
in using and accessing internet-based informa-
tion (Kumar et al., 2021).” Internet self-efficacy
emerges as a crucial characteristic affecting
learning performance in online environments,
as “internet self-efficacy is one characteristic of
students that can influence learning outcomes in
internet-based learning (Dinh & Nguyen, 2022),”
referring to students’ confidence in their ability to
leverage internet resources for educational pur-
poses, which significantly impacts their learning
outcomes in developing countries.

Internet self-efficacy, founded on Bandura’s
social cognitive theory (1978), refers to individu-
als’ beliefs about their ability to complete tasks us-
ing specific skills, generating internal motivation
and confidence to overcome learning obstacles
(Bandura, 1977). In internet-based learning, this
concept significantly influences students’ abilities
to search for relevant information and achieve
success, as demonstrated by Panigrahi’s (2022)
research showing its impact on finding accurate
information from reliable sources, and Chuang’s
research (2015) revealing that students with high
internet self-efficacy have greater learning suc-
cess potential. Based on Bandura’s self-efficacy
theory (Bandura, 1978), student characteristics
related to internet self-efficacy can directly or
indirectly affect their willingness to use technol-
ogy according to their potential, making it a sus-
pected behavioral control factor influencing learn-
ing outcomes and digital citizenship attitudes in
internet-based learning (Chuang et al., 2015;
Guazzini et al., 2022). This study examines the
interaction effect between blended learning mod-
els and internet self-efficacy to provide empirical
evidence on how these factors collaboratively in-
fluence learning outcomes and digital citizenship
attitudes, comparing blended learning with direct
instruction models to gain valuable insights into
optimal technology implementation in elementary
education, particularly considering internet self-
efficacy (high and low) as a moderator variable
affecting students’ digital citizenship attitudes.
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This research examines the relationship
between blended learning and direct instruction
models in relation to students’ diverse inter-
net self-efficacy levels, providing an empirical
framework for optimizing educational approach-
es in the digital era. The study investigates how
different learning models affect students with
varying internet capabilities, acknowledging
that these differences significantly impact learn-
ing outcomes and digital citizenship attitudes
(Al-Zahrani, 2015). While blended learning in-
tegrates online and face-to-face instruction to
provide flexibility (Sari, 2021), direct instruction
offers a structured approach beneficial for ele-
mentary students requiring additional guidance,
particularly those with lower internet self-efficacy
(de Jong et al., 2023). The research makes theo-
retical contributions by introducing a framework
that integrates technology factors with blended
learning in elementary education, while offering
practical insights for teachers to enhance educa-
tion quality through technology integration, es-
pecially for Pancasila teachers seeking to instill
mutual cooperation values through collaborative
learning in the digital age. Both models can be
adapted to students’ technological proficiency
levels, though further validation is needed to de-
termine specific effects on elementary students’
digital citizenship attitudes, with the ultimate
goal of supporting educational approaches that
address today’s students’ diverse internet self-
efficacy levels.

Materials and methods

This quasi-experimental study employed a
2x2 factorial design to investigate the influence of
blended learning versus direct instruction on digi-
tal citizenship attitudes among elementary school
students in Indonesia, while accounting for vary-
ing levels of internet self-efficacy. The research
utilized «a factorialized version of the non-equiv-
alent control group design» with two independent
variables: the learning model (blended learning or
direct instruction) and internet self-efficacy (high
or low), with digital citizenship attitudes as the
dependent variable. The population comprised
elementary school students in Bangkalan District,
East Java Province, from which 288 fourth-grade

students were selected through random sampling
from six schools (three public and three private).
Fourth-grade students were chosen as they
«are part of Generation Alpha, who started first
grade in 2019 (currently aged 11 years), and are
already familiar with interacting with the internet
in their daily lives» and «are at an ideal age to
promote active citizenship through technology
use and can thus use technology wisely (Amelia
& Santoso, 2022).”

The study employed three primary instru-
ments: an Implementation Observation Sheet,
Teacher Activity Assessment, and Student Re-
sponse Questionnaire, all using a 5-point Likert
scale to evaluate various aspects of the learning
process. Internet self-efficacy was measured
using an adapted Internet Self-Efficacy Survey
(ISS) developed by Chuang (2015), while digital
citizenship attitudes were assessed through a re-
validated version of the Digital Citizenship Scale
(DCS) adapted from Al-Zahrani (2015). All instru-
ments underwent validation by three education
experts and reliability testing using Cronbach’s
alpha (minimum acceptable value of 0.70). The
research procedure followed a systematic ap-
proach beginning with administrative and tech-
nical preparations, followed by implementation
which included measuring students’ internet self-
efficacy, administering pre-tests, implementing
the designated learning models, collecting stu-
dent responses, and conducting post-tests. After
implementation of both learning models, all par-
ticipants completed a digital citizenship attitude
questionnaire, providing data for comparative
analysis of the models’ effectiveness.

Results

Research Participants and Initial

Equivalence Assessment

This study, conducted across six elemen-
tary schools in the Bangkalan district, East
Java province, involved 288 students aged
9-10 years divided into two instructional groups:
145 students in the blended learning model and
143 students in the direct instruction model,
with participants further categorized by internet
self-efficacy levels (high/low) based on their
responses to a 5-point scale questionnaire as-
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sessing their internet confidence and compe-
tence. Analysis revealed balanced distributions
across both models: the blended learning model
included 81 students with high internet self-effi-
cacy (40 males, 41 females) and 64 with low in-
ternet self-efficacy (25 males, 39 females), while
the direct instruction model comprised 80 stu-
dents with high internet self-efficacy (43 males,
37 females) and 63 with low internet self-
efficacy (26 males, 37 females) (Mujtahidin et
al., 2025). Initial equivalence was confirmed
through ANOVA testing of pre-test scores, with
Kolmogorov-Smirnov normality tests indicating
normal distributions across all groups (direct
instruction: 0,200; blended learning: 0,080; low
internet self-efficacy: 0,083; high internet self-ef-
ficacy: 0,066), all exceeding the 0,05 threshold,
while Levene’s Test results demonstrated homo-
geneous variance (learning model: 0,048, sig.
0,827; internet self-efficacy: 0,726, sig. 0,395).
Subsequent independent T-tests revealed no
significant differences between direct instruction
and blended learning models (sig. 0,548, mean
difference 1,014) or internet self-efficacy levels
(sig. 0,461, mean difference —1,253) (Mujtahi-
din et al., 2025), indicating comparable initial
conditions and ensuring research validity by
confirming that any observed effects could be
attributed to experimental treatment rather than
pre-existing differences.

Prerequisite Analysis Test

The prerequisite analysis test in this study
examined both normality and homogeneity of
data distribution, essential conditions for ap-
plying parametric statistical methods. Using the
Kolmogorov-Smirnov test for normality assess-
ment, results revealed significance values of
0,064 for the direct instruction model and 0,200
for the blended learning model, both exceeding
the 0,05 threshold indicating normal distribution
across learning models and internet self-efficacy
levels (low: 0,084; high: 0,200). Concurrently,
homogeneity analysis using the Levene statistic
test yielded a value of 0,178 with a significance
of 0,673, confirming “homogeneous variances
across groups based on both learning models
and internet self-efficacy levels” (Mujtahidin et
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al., 2025). These comprehensive findings vali-
date data collection integrity and fulfill the funda-
mental assumptions required for parametric sta-
tistical analysis, thereby ensuring the reliability
of subsequent statistical analyses examining the
influence of learning models and internet self-
efficacy on digital citizenship attitudes without
bias from non-homogeneous variances.

Research Hypothesis Test

The research hypothesis testing, conducted
to statistically validate the proposed hypoth-
eses, utilized MANOVA analysis techniques at
a 0,005 significance level through SPSS (Mujta-
hidin et al., 2025). This comprehensive analysis
yielded three significant findings: first, the learn-
ing model demonstrated a significant impact on
digital citizenship attitudes (F = 8,856, p < 0,05),
with blended learning producing more posi-
tive outcomes than direct instruction; second,
internet self-efficacy (ISE) levels showed a sig-
nificant influence on digital citizenship attitudes
(F = 21,9883, p < 0,05), with higher ISE corre-
lating to better attitudes; and third, a significant
interaction effect emerged between learning
models and ISE (F = 6,938, p < 0,05), indicating
that the effectiveness of learning models varies
depending on students’ ISE levels. The simul-
taneous testing of these hypotheses revealed
that digital citizenship attitudes were gener-
ally better in the group taught with the blended
learning model compared to direct instruction
(Sig. 0,003 < 0,05), students with high internet
self-efficacy demonstrated better digital citizen-
ship attitudes than those with low self-efficacy
(Sig. 0,000 < 0,05), and the impact of the blend-
ed learning model on digital citizenship attitudes
was dependent on the students’ level of internet
self-efficacy (Sig. 0,009 < 0,05).

Discussion

The Influence of Blended Learning Models

on Digital Citizenship Attitudes

Analysis of digital citizenship attitudes
revealed meaningful differences between in-
structional approaches, with students using the
blended learning model showing a mean score
of 68,49 compared to 65,62 for those using
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direct instruction. Statistical analysis yielded
an F value of 8,856 with a significance level
of 0,003 (p < 0,05), confirming that students
taught through blended learning demonstrated
significantly higher digital citizenship attitudes
than their counterparts in the direct instruction
model. These findings align with constructiv-
ist learning theory, which addresses learning
needs in today’s “competitive, complex, and
ever-changing world” (Slavin, 2005). Cognitive
constructivism theory emphasizes that learning
must actively involve students in applying their
knowledge to solve real-world problems (Fajri
et al.,, 2021). The implementation of blended
learning in Pancasila Education through digital
media and internet-based resources success-
fully guides students toward responsible internet
use, helping them understand their rights and
responsibilities as digital citizens (Jaeger, 2021).

This research validates blended learning’s
significant influence on digital citizenship atti-
tudes, responding to contemporary educational
needs in the digital era. Digital citizenship en-
compasses understanding responsible technol-
ogy use and appropriate behaviors for participa-
tion in digital society, aiming to educate students
on effective technology utilization in both per-
sonal and social contexts (Amelia & Santoso,
2022; Lapitan et al., 2021). These findings cor-
roborate Jaeger’s (2021) research, which pro-
vides deeper insights into digital citizenship’s
importance within online learning environments
by examining factors including digital literacy,
risk perception, and social support. The results
also correspond with Novianti’s (2020) research,
which established a correlation between online
learning media use and digital citizenship atti-
tudes in Civics Education, particularly regarding
digital access, communication, and etiquette.
Furthermore, as Pangrazio (2021) notes, in-
corporating digital technology in education
promotes good digital citizenship by fostering
three key attitudes: respect (observing etiquette,
rules, and legal frameworks for other digital us-
ers), educate (teaching digital literacy and com-
munication methods), and protect (developing
awareness of digital responsibility regarding
rights, responsibilities, and safety). These find-

ings collectively emphasize the importance of
developing Pancasila Education that focuses on
students’ active and responsible participation in
digital environments, with teachers needing to
identify elements that influence students’ digital
engagement to effectively foster digital citizen-
ship attitudes through blended learning.

The Influence of Internet Self-Efficacy

on Digital Citizenship Attitudes

Analysis of digital citizenship attitudes re-
vealed significant differences based on internet
self-efficacy levels, with students possessing
high internet self-efficacy demonstrating a mean
score of 69,47 compared to 67,25 for those with
low internet self-efficacy. Statistical analysis
yielded an F value of 21,983 with a significance
level of 0,000 (p < 0,05), confirming that students
with high internet self-efficacy exhibit signifi-
cantly stronger digital citizenship attitudes than
their counterparts with low internet self-efficacy.
These findings confirm that internet self-efficacy
significantly influences students’ digital citizen-
ship attitudes, supporting Nawangsih’s (2020)
research indicating that individuals prioritizing
digital identity security show greater willingness
to share their digital identity online. Students
with high internet self-efficacy demonstrate en-
hanced understanding of others’ perspectives in
online communication, practicing greater empa-
thy, attentive listening, and thoughtful responses
in digital interactions. These results underscore
the importance of adapting Pancasila Educa-
tion’s pedagogical approaches in elementary
schools through differentiated learning that ac-
counts for students’ internet self-efficacy char-
acteristics—specifically, their confidence in uti-
lizing internet resources for learning (Guazzini
et al., 2022). Educators must consider students’
psychological conditions and previous experi-
ences with internet use when selecting appro-
priate learning models that incorporate online
resources (Chuang et al., 2015).

The research further reveals that individu-
als with high internet self-efficacy demonstrate
superior understanding of the balance between
digital technology utilization and responsibility,
evidenced through increased caution with per-
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sonal information sharing, more active partici-
pation in quality information exchange, positive
social media engagement, enhanced ability to
identify and counter cyberbullying and misinfor-
mation, and stronger commitment to ethical on-
line conduct. The significant correlation between
internet self-efficacy and digital citizenship atti-
tudes underscores the essential need for educa-
tional programs designed to enhance students’
internet skills and confidence. The study has
profound implications for elementary educators,
who should focus on developing students’ digital
citizenship attitudes through diverse activities
while implementing a holistic educational ap-
proach that emphasizes both technical skills and
the development of responsible digital values
(Oztiirk, 2021). Pancasila Education specifically
should integrate internet self-efficacy develop-
ment with technical and attitudinal training to
enhance digital citizenship engagement. Criti-
cally, individuals must assess and improve their
internet self-efficacy (Panigrahi et al., 2022),
with differentiated approaches required—those
with high internet self-efficacy may excel with
complex, independent material, while those
with lower self-efficacy need additional support
to develop positive digital citizenship attitudes,
ultimately ensuring students become not only
technologically proficient but also ethically re-
sponsible digital citizens.

The Interaction of Blended Learning Models

and Internet Self-Efficacy on Digital

Citizenship Attitudes

The interaction between blended learn-
ing models and internet self-efficacy on digital
citizenship attitudes has been empirically vali-
dated through comprehensive statistical analy-
sis, with MANOVA procedures (Pillai’s Trace,
Wilks’ Lambda, Hotelling’s Trace, and Roy’s
Largest Root) all yielding significant values
(Sig. 0,000 < 0,05), while two-way MANOVA
analysis demonstrated an F value of 6,938 with
significance at 0,009 < 0,05, confirming the ac-
ceptance of the research hypothesis that these
factors interact to influence students’ digital
citizenship attitudes. This finding underscores
the critical importance of leveraging inter-
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net resources as effective learning tools that
enhance students’ capacity for independent
learning across various digital platforms, align-
ing with Bandura’s self-efficacy theory which
posits that individuals’ beliefs in their capabili-
ties directly influence their behaviors in pursuit
of specific goals — a principle that extends to
digital citizenship development. The theoretical
framework is further substantiated by research
indicating that students with high internet
self-efficacy demonstrate superior abilities in
searching, evaluating, and productively utilizing
online information, a correlation confirmed by
previous studies showing that “students’ ability
to find accurate and useful information from rel-
evant sources correlates with their confidence
in using the internet” (Chuang et al., 2015).

This study’s findings align with previous re-
search demonstrating the significant relationship
between internet self-efficacy and digital citizen-
ship attitudes. Multiple studies, including those
by Panigrahi (2022) and Jaeger (2021), have
established that students with higher internet
self-efficacy and daily technology usage demon-
strate more positive digital citizenship behaviors,
particularly in protecting themselves and others
in digital environments. The research reveals
that students who exhibit confidence in their
technological abilities and internet usage tend
to develop stronger digital citizenship attitudes,
characterized by enhanced self-respect, respect
for others, and responsible online engagement.
These findings are further supported by Amelia’s
(2022) research, which identified a direct corre-
lation between students’ technological attitudes
and digital citizenship, ultimately suggesting that
students with high internet self-efficacy are more
likely to engage responsibly in online learning
environments, demonstrate greater motivation
for sharing information, and maintain a more
positive digital identity compared to those with
lower internet self-efficacy levels.

Conclusions

This study reveals several important findings
regarding digital citizenship attitudes among
elementary school students. First, the statisti-
cal analysis shows that students in the blended
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learning group demonstrated different patterns
of digital citizenship attitudes compared to those
in the direct instruction group. The data indicates
a significant difference (F = 8,856, p < 0,05) be-
tween these two learning approaches, suggest-
ing potential benefits of blended learning in the
context of digital citizenship education. Second,
our analysis of internet self-efficacy levels re-
vealed varying associations with digital citizen-
ship attitudes. Students with higher reported
internet self-efficacy showed different patterns
of digital citizenship attitudes compared to those
with lower self-efficacy (F = 21,983, p < 0,05).
However, it is important to note that this cor-
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Abstract

Context and relevance. In addition to the biological adaptive function, emo-
tions have a significant socio-psychological and communicative role. Accurate
recognition of facial expressions and gestures is of great importance for suc-
cessful communication in social interactions. Objective. The research aimed to
determine the differences in the accuracy of emotion recognition, based on facial
expression, between students of the Faculty of Medicine (FM) and students of
the Faculty of Technical Sciences (FTS). Hypothesis. It is assumed that faculty
students from helping professions (FM) will recognize emotions more accurately
than faculty students from the field of non-helping professions (FTS). Methods
and materials. The sample consisted of students of both genders (N = 145, of
which 74 were from the FM, and 71 from the FTS). The Japanese and Caucasian
Facial Expressions of Emotion (JACFEE) instrument was used in the research,
which contains 56 photos, i.e. eight photos for each of the seven emotions: anger,
contempt, disgust, fear, happiness, sadness and surprise. Results. Respondents
studying FM are more successful in accurately recognizing emotions such as
anger, contempt, disgust, fear, and surprise compared to respondents studying
FTS. However, subjects studying at FTS are more successful in the accuracy of
recognizing the emotion of happiness compared to subjects studying FM. In the
accuracy of recognizing the emotion of sadness, there is no statistically significant
difference between these two groups of respondents. Conclusions. Based on
the obtained data, it can be assumed that students who chose a faculty related
to the provision of medical services are more interested in people, their emotional
state and social interaction. Perhaps, such students have a deeper understanding
of interpersonal interaction than students studying in the faculties of non-helping

professions, which are more oriented towards working with objects.

Keywords: facial expression of emotions, helping professions, non-helping

professions, students
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Pe3srome

KoHTeKCT U aKTyanbHOCTb. [TOMMMO 6GMONOrMYecKkor aJanTUBHOM COYHKLMK,
AMOLMN UMEKT 3HAYMMYIO COoLMaribHO-MCUXONTOrMYECKYt0 U KOMMYHUKaATUBHYHO
ponb. To4YHOe pacro3HaBaHVe NMLEBON SKCMPECCUM U XKECTOB MMeeT 60onbLUIoe
3Ha4YeHVe O YCneLiHOro O6LLEeHVs B coumarnbHbIX B3aumopencTeusx. Lienb.
BbisiBneHvie pa3nuunii B TOHHOCTU pacro3HaBaHys SMOLMIA MO NLEBbLIM 3KCrpec-
CYsIM MeXy CTyAeHTamMu meguumHekoro dakynsreta (M®) n dakynsreta TexHu-
Yeckmx Hayk (DTH). MunoTtesa. MNpepnonaraeTcs, YTO CTYAEHTbI, 06y4aroLLmecs
B 0651acTu nomoraroLmx npodeccuin (M®D), pacnosHatoT 3mMoLmMn C 605bLLEN TOY-
HOCTbIO, YeM CTY[eHTbI, NpeAcTasnsaLLme HenomorarwoLme npoceccun (OTH).
MeToabl u matepuansl. B vccnegosaHum npuHsany yqactue 145 ctyneHToB 060-
nx nonos: 74 yenoseka u3 M® n 71 — n3 OTH. B kayecTBe MHCTPYMEHTA UC-
nonb30Bascs TECT «ANOHCKME U KaBKa3CKve BbIpaXXeHWs amoLmii Ha nuue» (The
Japanese and Caucasian Facial Expressions of Emotion, JACFEE), BkntouatoLui
56 choTorpadmii — no BOCEMb N306PaXKEHUIN AJ18 KaXKOO0W N3 CEMN SMOLIMIA: THEB,
npespexue, oTBpalleHne, CTpax, cyacTbe, rpycTb v yameneHve. Pe3ynbrartbl.
CryneHtel M® TO4HEe pacrnosHaroT 3MOLMKM FHeBa, MPe3peHusi, OTBpaLLeHus,
cTpaxa v yaveneHus. B To xe Bpems cTyaeHTbl ®TH ycneluHee naeHtmmumpyot
3Moumio cHacTbs. Mexxay rpynnamm He BbISIBIEHO CTATUCTUHECKW 3HA4YUMbIX pas-
NNYMIA B TOYHOCTW pacrno3HaBaHus amoumu rpyctv. BeiBoabl. Vicxogs u3 nony-
YEHHbIX AaHHBIX, MOXHO MPEAnOoNoXunTb, YTO CTYAEHTbI, BblopaBLUMe (haKynbTeT,
CBSI3aHHbIN C OKa3aHWeM MeaVLIMHCKUX YCyr, 6oree 3auHTepecoBaHbl B NHOASIX,
NX SMOLIMOHASIBHOM COCTOSHUM W COLManbHOM B3avmomencTaun. BoamoxHo, Ta-
Kue CTYAEeHTbI MeIoT 6oriee rmy6oKoe NOHNMaHNe MEXIMYHOCTHOrO B3avMogen-
CTBYSI, YeM CTyAeHTbI, obyHatoLumecs Ha chakynsTeTax HemoMorarLLmx npodec-
CUI, KOTOpPble B 6OSbLLEN CTENEHN OPUEHTUPOBAHbI Ha paboTy C NpeaMeTamu.

KnroyeBble c/ioBa: BbipaxeHvie aMOLMI Ha vle, moMoratoLme npodeccumu,
HeromoratoLe Npogeccum, CTyaeHTbI

®duHaHcupoBaHue. [laHHoe uccnegosaHne nogaep>XxaHo MUHUCTEPCTBOM HayKU, TEXHONOMMYECKO-
ro paseBuTus 1 nHHoBaumin Pecny6nuku Cepbusi (koHTpakT Ne 451-03-66/2024-01/200184; koHTpaKT

Ne 451-03-66/2024-03/200184; koHTpakT Ne 451-03-136/2025-03/200184).

JononHutenbHble AaHHble. Habopbl AaHHbIX 4OCTYMNHBI MO 3anpocy y MunsHbl MaBuyesny, agpec
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Introduction

Emotions represent a complex phenom-
enon that, in the context of appraisal theories,
are viewed as hypothetical constructs (Laza-
rus, 1993; Roseman, 2001; Scherer, 2003).
An emotional response consists of several
key components: 1. a cognitive component —
evaluating an event; 2. an emotional reaction,
which includes sensory, physiological, and
motor elements that prepare one for action.
Paul Ekman (Ekman, 1999a; Ekman, 2016)
was the first to suggest criteria for distinguish-
ing primary emotions from others. Primary
emotions include anger, disgust, fear, happi-
ness, sadness, and surprise. These emotions
are identified by universal emotional signals
(emotion-specific facial expressions), unique
physiological responses, and automatic ap-
praisals consistent with universal emotion-
specific antecedents (factors that lead to
observable behavior sequences). Other char-
acteristics include typical emergence during
development, presence in other primates,
rapid onset, short duration, spontaneity, emo-
tion-specific thoughts, memories, imagery,
and distinct subjective experiences. Accord-
ing to Ekman, contempt is also classified as
a primary emotion. It is noted that evidence
supporting the universality of the facial ex-
pression of this emotion was gathered from
studies involving participants exclusively from
civilized cultures who recognized this emotion
(Ekman, 1999b; Ekman, 2016). The inclusion
of contempt in the list of primary emotions is
also reinforced by cross-cultural recognition,
despite its recognition rate being the lowest
among primary emotions (Elfenbein, Ambady,
2002). Happiness is a positive emotion that

most people pursue (Ekman, Friesen, 1975).
In contrast, sadness, anger, fear, and disgust
are viewed as negative emotions. Surprise is
classified as an ambivalent emotion, as it can
elicit both positive and negative responses.
Emotions emerged throughout evolution
and serve important adaptive and social func-
tions. Oatley and Jenkins (2007) view emo-
tions as the language of social life, a key to
understanding the patterns that connect peo-
ple to one another. As social beings, humans
require interpersonal and social relationships:
they form groups, cooperate, and estab-
lish control over others (Fischer, Manstead,
2008). According to communicative theories
(Oatley, Jenkins, 2007), the primary function
of emotions is linked to actions that manifest
in social interactions (Morris, Keltner, 2000;
Van Kleef, De Dreu, Manstead, 2010). Dar-
win (Kosti¢, 2010; Kosti¢, 2014) and his fol-
lowers (Ekman, 2011) argued that emotions
evolved because of their role in preparing the
organism for rapid, automatic resolution of
vital tasks. This ability is considered a unique
mental process with a pronounced social
character compared to other cognitive func-
tions (Petrakova, Mikadze, Raabe, 2021).
Numerous studies (Petrovi¢, Mihi¢, 2009)
have shown that emotion recognition begins
to develop at an early age (Kuznetsova,
Makurin, 2010). A number of empirical stud-
ies on the perception of emotions through
facial expressions have found that the aver-
age accuracy of recognition is around 60%
(Ekman, O’Sullivan, Frank, 1999; Howell,
Jorgenson, 1970; Kosti¢, 2010; Kosti¢, 2014).
Kosti¢’s study (2010) confirmed the reliability
of facial expressions as a source of emotional
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information. The results showed that par-
ticipants successfully recognized all six emo-
tions included in the experiments (happiness,
sadness, anger, fear, disgust, surprise). The
highest recognition accuracy was observed
for happiness, while the lowest was for sad-
ness. Existing data allow us to conclude that
facial expressions are a reliable source of in-
formation about experienced emotions.

Studying the concept of profession, its
key characteristics, and the distinction be-
tween helping and non-helping professions
is a complex research question. Helping pro-
fessions are defined as professions aimed at
assisting people in solving their life problems.
A common feature of all helping professions
is personal contact between a client in need
and a professional (Ajdukovi¢, Ajdukovi¢,
1996). Helping professions are those in which
a person chooses to act professionally or vol-
untarily in situations where ordinary forms of
mutual aid are insufficient, and additional help
and support are required. In contrast, non-
helping professions are focused on working
with objects and involve a lower degree of
interpersonal interaction.

Some authors (Ekman, O’Sullivan, 1991;
Ekman, O’Sullivan, Frank, 1999) conducted
studies to determine whether the accuracy
of emotion recognition through facial expres-
sions depends on one’s profession. Partici-
pants included members of U.S. intelligence
agencies, police officers, judges, psychia-
trists, professionals investigating fraud, and
psychology students. The data showed that
only intelligence agents were able to distin-
guish between genuine and fake emotional
expressions successfully. These results
are explained by their professional experi-
ence, which involves contact with people
from various professions, and the specific
training intelligence agents undergo. Similar
studies were conducted involving federal of-
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ficials, sheriffs, judges, legislators, clinical
psychologists who focus on clients involved
in deception, clinical psychologists without
a focus, and academic psychologists. The
results showed that sheriffs were the most
successful in recognizing signs of deception,
which was also attributed to their profession-
al experience. A study conducted in Serbia
(Barjaktarevi¢, 2013) investigated the differ-
ence in emotion recognition accuracy be-
tween police officers, who are in direct con-
tact with people, and engineers, whose work
is more object-focused. The results showed
that police officers generally recognized pri-
mary emotions in micro facial expressions
more accurately (AS = 9,13) than engineers
(AS = 5,31). These results are explained by
differences in the nature of their work. Po-
lice officers are frequently in direct contact
with people, are expected to detect decep-
tion, and are trained accordingly. In contrast,
engineers rarely engage with people; their
work is centered on objects, which may ex-
plain their difficulties in recognizing emotions
through facial expressions. Studies on emo-
tion recognition abilities were also conducted
on a sample of 49 police officers in Russia
(Padun, Sorokko, Suchkova, Lyusin, 2021),
as emotion recognition is considered a vital
component of their profession. For example,
the ability to recognize anger and aggressive
intent on others’ faces in a timely manner is
crucial for quick reactions in life-threatening
situations involving police officers.

Studies on the accuracy of emotion recog-
nition show that the emotion of happiness is
recognized with the highest accuracy on the
human face (Burgess, Lien, 2022), which is
also confirmed when emotions are presented
on simplified versions of human faces, such
as drawings or emoticons (Kosti¢, Todi¢
Jaksi¢, Toskovi¢, 2020). As for professional
actors, it is assumed that they express and
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recognize emotions better than most people
because they are trained to portray them
convincingly to an audience during their
studies. For this reason, researchers con-
ducted a study in which standardized facial
expressions were shown to both regular re-
spondents and professional actors who fol-
low the mimetic method and the Stanislavski
system. The mimetic method is based on the
voluntary movement of facial parts to express
emotions. The Stanislavski system relies on
reading emotional text, allowing the actor to
immerse themselves in a specific emotional
context. The results of the study showed a
clear trend: professionals using the mimetic
method recognized emotions more accurate-
ly than regular respondents or respondents
using the Stanislavski system. The results of
another study support the nativist concept.
In this study, 54 psychology students and 54
psychology graduate students with therapeu-
tic work experience participated in identifying
facial expressions of emotions and the inten-
sity of those emotions. A standardized data-
base of Caucasian and Japanese faces was
used (Matsumoto, Ekman, 1988). The results
showed no significant difference in emotion
recognition accuracy between the two groups
of respondents. However, respondents per-
ceived Japanese faces as more emotional.
Additionally, there was a clear tendency for
respondents to rate emotions expressed on
female faces as more intense than the same
emotions expressed on male faces (Hutchi-
son, Gerstein, 2012).

Although numerous studies confirm the
superiority of helping professions in accu-
rately recognizing emotions, there are also
studies in which experienced professionals
demonstrate lower recognition accuracy
than non-specialists. One such example is
a study (Balda et al., 2000), in which the
percentage of correct recognition of pain

expressions on infants’ faces was lower
among medical professionals compared to
a non-medical group composed of parents.
This raises the question: does the accuracy
of recognizing basic emotional expressions
depend on innate predispositions, or does
experience play a decisive role? Recent
research (Gori, Schiatti, Amadeo, 2021),
conducted during the global COVID-19
pandemic, confirms the importance of so-
cial context in emotion recognition. These
findings show a decrease in the accuracy
of emotion recognition among respon-
dents aged 3 to 30 when they are unable
to see the full face of the interlocutor. The
wearing of medical masks led to a general
decline in the ability of respondents to rec-
ognize others’ emotions based on facial
expressions. This effect was especially
pronounced among children aged three
to five, for whom the decrease in emotion
recognition accuracy was most noticeable
when comparing masked and unmasked
faces. These results emphasize that while
there may be innate tendencies in recogniz-
ing emotions, the social context also plays
a crucial role. A study conducted in Serbia
such as age and level of education, showed
that healthcare workers were more suc-
cessful at recognizing primary emotions
through facial expressions than electrical
engineers, technologists, and production
workers. These findings are explained by
the fact that healthcare workers frequently
face the need to recognize emotions in the
course of constant interaction with patients,
whereas engineers, who work with objects,
are rarely required to assess the emotions
of those around them.

Recent studies (Dietl, Meurs, Blickle,
2016) have primarily focused on identifying
the link between emotions and career. The
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findings confirm that the ability to recognize
emotions correlates with several professional
indicators and achievements, such as job
performance (Elfenbein, Ambady, 2002), suc-
cessful negotiations (Elfenbein et al., 2007),
effective leadership (Rubin, Munz, Bommer,
2005), and income (Mom, Fourné, Jansen,
2015). However, the general conclusion of
these studies is that such correlations may be
influenced by intelligence (Kranefeld, Blickle,
2020; Kranefeld, Nill, Blickle, 2021; MacCann
et al., 2020) and personality traits (Joseph,
Newman, 2010).

Facial expressions of emotions belong
to a group of rapid facial signals that oc-
cur due to the contraction of facial muscles
(Elfenbein, Ambady, 2002; Ekman, Friesen,
1975; Kosti¢, 2010; Kosti¢, 2014). The uni-
versality of these expressions is supported
by findings from studies involving individuals
with sensory deprivation, newborns, identi-
cal twins, monkeys, as well as a number of
cross-cultural studies (Kosti¢, 2010; Kostic,
2014). We noticed that there had been no
assessment of the accuracy of facial emo-
tion recognition between university students
studying for helping professions and those
preparing for non-helping professions. Based
on this, the medical profession (Faculty of
Medicine — FM), whose representatives are
in constant contact with people and must
quickly and accurately recognize patients’
emotions, was selected as a helping profes-
sion. The engineering profession (Faculty of
Technical Sciences — FTS) was selected
as a non-helping profession, in which ev-
eryday work does not require direct human
interaction and is focused on working with
objects. Given these factors, we considered
it necessary and justified to conduct a study
aimed at assessing the ability to recognize
emotions depending on the type of profes-
sional activity. Our initial hypothesis was that
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students studying in fields related to helping
professions would more successfully recog-
nize emotions based on facial expressions
compared to students pursuing non-helping
professions.

Since the time of Charles Darwin’s work,
it has been known that there is a universal
expression of basic facial emotions—that is,
their recognition is not dependent on cultural
characteristics. Therefore, our study focused
only on primary emotions, and the goal was
to determine whether there are differences in
the accuracy of recognizing basic (universal)
facial emotional expressions, independent of
cultural factors, between students who chose
helping professions and those pursuing non-
helping professions.

Materials and Methods

The dependent variable was the accuracy
of recognizing facial expressions of seven
emotions: anger, contempt, disgust, fear,
happiness, sadness, and surprise. The inde-
pendent variable was the type of profession, a
categorical variable with two levels — helping
profession (Faculty of Medicine — FM) and
non-helping profession (Faculty of Technical
Sciences — FTS).

The sample was representative and
consisted of students from the University of
Pristina temporarily located in Kosovska Mi-
trovica. In the total sample (145 students of
both sexes), 51% of respondents were ori-
ented toward working with people (helping
profession — FM), while 49% were oriented
toward working with objects (non-helping
profession — FTS). The age of the respon-
dents ranged from 19 to 36 years (mean age
=22,88 + 2,43 years).

Analyzing the conflicting results of pre-
vious research, we proposed a more sys-
tematic stimulus control, i.e., selection of
standardized facial expressions of emotions,
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as well as a more homogeneous sample in
terms of education and experience. The stim-
ulus material consisted of the Japanese and
Caucasian Facial Expressions of Emotion
(JACFEE) set (Matsumoto, Ekman, 1988),
which includes 56 photographs — eight im-
ages for each of the seven emotions: disgust,
surprise, anger, happiness, fear, sadness,
and contempt (see figure). For each emo-
tion, four photographs featured coders of
Asian descent, and the other four featured
coders of Caucasian descent (two men and
two women in each group). All photographs
were coded by Ekman and Friesen (Ekman,
Friesen, 1975) using the Facial Action Coding
System (FACS), ensuring the validity of the
expressions.

The experiment was conducted using
the OpenSesame program. The stimuli were
presented to the respondents in random or-
der, with the randomization of stimuli auto-
matically handled by the software. The direc-
tion of the respondents’ gaze was controlled
by displaying a fixation cross in the center
of the screen for 100 ms. Respondents were
positioned 50 cm from the screen (12.3-inch
diagonal, 2736 x 1824 ppi resolution, 120 Hz
refresh rate). The stimuli were displayed on
the computer screen for an exposure time of

10 seconds. The stimuli were centered on
the screen, with a size of 904 x 642 pixels.
Respondents were asked to indicate on a
sheet of paper which of the seven proposed
emotions corresponded to each face. The
accuracy of emotion recognition was as-
sessed by calculating the mean value of the
participants’ responses.

Results

The hypothesis that students from the
helping professions faculty (FM) would be
more successful in recognizing emotions
compared to students from the non-helping
professions faculty (FTS) was tested. Us-
ing the t-test, it was found that respondents
oriented toward working with people (FM)
demonstrated greater accuracy in recogniz-
ing facial expressions of emotions compared
to respondents oriented toward working with
objects (FTS). Specifically, FM students rec-
ognized the emotions of anger, contempt,
disgust, fear, and surprise significantly more
accurately, while FTS students were more
successful in recognizing the emotion of
happiness (see table). No differences were
observed between the two groups in the ac-
curacy of recognizing the emotion of sadness
(see Table 1).

Fig. Depiction of expressions of emotions: disgust, surprise, anger, happiness, fear, sadness,
contempt (Matsumoto, Ekman, 1988)
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Table
Differences in the recognition accuracy of facial expressions of emotions between
respondents from the Faculty of Medicine (FM) and the Faculty of Technical Sciences (FTS)

Emotions Occupation M (SD) t (df = 143) P

Anger FM 6,16 (2,25) 7,34 <0,0001
FTS 3,52 (2,08)

Contempt FM 5,12 (3,38) 5,01 <0,0001
FTS 2,48 (2,95)

Disgust FM 7,54 (1,78) 7,71 <0,0001
FTS 4,77 (2,49)

Fear FM 6,04 (2,92) 2,58 0,011
FTS 4,92 (2,28)

Surprise FM 7,61 (1,8) 3,46 0,001
FTS 6,46 (2,17)

Happiness FM 6,38 (3,13) -2,02 0,045
FTS 7,20 (1,39)

Sadness FM 6,40 (2,93) 0,03 0,979
FTS 6,39 (2,06)

Discussion

As noted by Bryan (2015), one of the key
characteristics of helping professions is a
high capacity for both verbal and non-verbal
communication. He adds that qualities such
as active listening, compassion, openness,
and honesty are closely linked to empathy,
self-awareness, self-respect, patience, and
self-discipline. These skills are expected to
contribute to more accurate recognition of
emotions in others. According to research
by Reynolds and Scott (2000), empathy and
the ability to perceive and understand the
feelings of others are fundamental to qual-
ity relationships in the helping professions.
Since work in these fields often involves
addressing behavioral problems, emotional
disorders, and interpersonal conflicts, the
role of these professionals centers on ac-
tive listening and providing support to users
in achieving better psychosocial functioning
and quality of life ( i ak, 2014). Moreover,
the results of our study may be explained by
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the fact that medical students participate in
numerous educational programs that focus
on developing non-verbal communication
skills, such as body language, facial ex-
pressions, and gestures. These programs
become particularly important in the context
of increasing population migration and the
emergence of language and cultural barri-
ers in multicultural and multilingual environ-
ments. In such conditions, non-verbal signals
can become a crucial tool for overcoming
communication gaps and improving mutual
understanding between medical profession-
als and patients (Khoshgoftar, Zohreh, et al.,
2024). An additional explanation for the ob-
tained results may lie in the fact that medical
students regularly interact with sick individu-
als and often work in stressful environments.
Empirical studies confirm that the emotional
state of the observer increases the accuracy
of recognizing congruent emotions on the
faces of stimuli (Lyusin, Kozhukhova, Such-
kova, 2019; Nikitina, 2021).
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However, an unexpected finding was that
students from the Faculty of Technical Sci-
ences (FTS), who are oriented toward work-
ing with objects, were more successful in rec-
ognizing the emotion of happiness compared
to students from the Faculty of Medicine
(FM), who are oriented toward working with
people. This finding is particularly notewor-
thy considering that happiness and sadness
are traditionally regarded as opposite poles
within the basic dichotomy of primary emo-
tions. Upon a more detailed analysis of the
data, we found that respondents from both
groups were equally successful in recogniz-
ing the emotion of sadness. However, when
it came to recognizing happiness, FTS stu-
dents, albeit slightly, statistically significantly
outperformed FM students. This may indicate
that the lack of live interpersonal interaction
limits the development of social skills and the
ability to accurately recognize emotions. One
possible explanation for the observed differ-
ences in recognizing happiness could be the
frequency of emoticon use in communication.
Emoticons have become an integral part of
digital communication and are widely used to
express emotions and clarify the meaning of
text messages. Previous research has shown
that emoticons are more frequently used to
convey positive emotions (Zuhdi, Ahmad, et
al., 2024). Our data also support this trend,
which may explain the FTS students’ higher
ability to recognize happiness. Supporting
our findings, previous studies have shown
that police officers are worse at recognizing
the emotions of anger, sadness, and fear
than they are at recognizing happiness. Thus,
working with facts rather than with people
may reduce the accuracy of recognizing neg-
ative emotions (Padun, Sorokko, Suchkova,
Lyusin, 2021). At the same time, frequent in-
teraction with patients during medical training
has made medical students more successful

in recognizing negative emotions. In contrast,
the absence of a need for detailed analysis
of facial expressions in object-focused profes-
sions such as engineering may have allowed
FTS students to better recognize happiness.
Therefore, this study opens up prospects for
further research, in which, in addition to ana-
lyzing response accuracy, researchers could
measure response time. This would allow for
the collection of additional data that could
significantly deepen our understanding of dif-
ferences in the perception of basic emotions.

The results obtained suggest the need
to develop the ability to recognize emotions
through facial expressions, especially among
individuals who do not have the opportunity
for direct contact with clients in their profes-
sion. Thus, individuals who choose helping
professions demonstrate a higher level of
recognition of basic emotions through fa-
cial expressions compared to those who
choose non-helping professions. This can be
achieved through a range of programs aimed
at developing emotional abilities and sKills,
which include: 1. the ability to quickly notice,
assess, and express emotions; 2. the capacity
to swiftly perceive and generate feelings that
facilitate cognitive processes; 3. the ability to
understand emotions and possess knowledge
about them; 4. the ability to regulate emotions
in order to promote emotional and intellectual
growth. Many authors have noted the positive
effects of cognitive-behavioral therapy (CBT)
on emotional regulation through the use of
cognitive restructuring techniques (Gilboa-
Schechtman, Azoulay, 2022).

Conclusion

Facial expressions of emotions represent
complex behavioral responses that require
a high level of attention and accuracy for
correct interpretation (Ekman, 2011). The
results of conducted studies show that fa-
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cial expressions of basic emotions can be
interpreted with a high degree of accuracy
regardless of race, gender, age, and cultural
background.

A study conducted on a student sample
in Serbia (Pejici¢, 2020) confirms findings ob-
tained in other countries, indicating the stabil-
ity of the ability to recognize emotions through
facial expressions depending on one’s pro-
fession. Our results show that students from
medical and technical faculties are almost
equally successful in recognizing only two
basic emotions—sadness and happiness.
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Abstract

Context and relevance. Smartphones have become crucial components of the
digital world, including educational interactions. Objective. This study examined
the effect of prolonged smartphone screen time on continuous partial attention in
103 graduate students by directly measuring their smartphone screen time. Meth-
ods and materials. This study was designed as an explanatory mixed-methods
research. Statistical comparisons of direct measurements of smartphone screen
time were followed by a focus group interview to explain the quantitative findings.
Results. A moderate positive correlation was observed between smartphone
screen time and continuous partial attention. However, no significant differences
in the average daily smartphone screen time and continuous partial attention
were observed across age, gender, and education groups. Similarly, the linear
regression results show that daily average smartphone screen time is a signifi-
cant positive predictor of continuous partial attention, although this effect does
not vary significantly by gender, age, or education level. Photo sharing and mes-
saging app were the most commonly used smartphone applications, whereas
streaming platform had the highest weekly screen time. Students with the high-
est total weekly screen time on short video platform had higher continuous partial
attention scores. Students attributed this finding to hypnotic algorithms, distract-
ing redundancy, marketing and advertising, passive receiver mode, short video
flow, and surprising content. Conclusions. After establishing the link between
smartphone screen time and continuous partial attention, this study underscores
the need for educational interventions and digital literacy programs to mitigate
the effects of fragmented attention in academic settings, potentially enhancing
learning outcomes and students’ well-being.

Keywords: well-being, learning, self-determination theory, motivation, stu-
dents
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Pe3srome

KoHTekcT 1 akTyanbHOCTb. CMapTOoHbI UrpatoT KITKOHYEBYO POJib B LMAPO-
BOM MpPOCTpaHCTBe, BKIOYas cdepy obpasoBaHus, npepocTaBnas AOCTyn K
OHMarH-pecypcam 1 o6pal3oBaTesibHbIM OHNMavH-nnargopMam, OfHaKo Anuv-
TeslbHOEe ncnosib3oBaHne CMapT(bOHOB MOXEeT HeratTMBHO BNINATb HA BHUMaHWE
W KOHUEHTpaumio cTygeHToB. Llenb. B gaHHOM nccnepnoBaHuy 6bin U3yyeH
apheKT ANUTENBHOrO BPEMEHW, MPOBEAEHHOIO 3a 3KPaHOM CMapTdoHa, Ha
HenpepbIBHOE pacnpefeneHHoe BHMMaHue y 103 cTyaeHToB MarucTparypbl ny-
TEeM MPSIMOro U3MEPEHUS BPEMEHMW, KOTOPOE OHM NMPOBENW 3a 3KPaHOM CMapT-
doHa. Metoabl n matepuansl. ViccnefgosaHve 6bin0 pa3paboTaHo kak 06b-
ACHUTENbHOE CMellaHHoe. CTaTUCTUYECKME CPaBHEHUSI MPSIMbIX U3MEPEHUI
BpPEMEHU, NPOBELEHHOrO 3a 9KpaHOM cMapTdOoHa, 6bInv AOMOMHEHbI MHTEPBLIO
B (oKycC-rpynmne Ans o6bACHEHUS KONMHYECTBEHHbIX pe3ynstaToB. Pe3ynbraTtbl.
Bbina obHapyXeHa ymepeHHas MOnoXuTeNbHas KOppensaums Mexmay Bpeme-
HeM, NMPOBEAEHHbIM 3a 3KPaHOM CMapTgoHa, U HemnpepbIBHbIM pacrnpeneneH-
HbIM BHUMaHueM. OfiHaKo 3HAYUTENbHbIX Pa3NUYUiA B CPEOHEM €XEeOHEBHOM
BPEMEHM, KOTOPOE MCMbITyeMble MPOBOAMSIN 3@ IKPaHOM CMapTdoHa, 1 Herpe-
PbIBHOM pacnpefeneHHoOM BHUMaHUM He Obifo BbISBIEHO CPpeay pasnuyHbIX
BO3PaCTHbIX, MOMOBbLIX U 06pa3oBaTenbHbIX rPynn. AHaNorM4yHo, pesynesrartbl
NMHENHON perpeccumn NokasblBatoT, YTO CPeAHee exenHEBHOE BPeMSs, NpoBe-
[OEHHOe 3a 3KpaHOM CMapTdoHa, ABMISETCA 3HA4YMMbIM MOMOXUTENBbHBIM MNpe-
OVKTOPOM HEMpepPbIBHOrO pacnpeneneHHoro BHUMaHus, ogHaKo aToT addhekT
3HaYUTESNIbHO HE BapbMpyeTCs B 3aBUCUMMOCTU OT Mona, Bo3pacTa Ui ypoBHS
obpasosanus. CoumanbHas ceTb Photo Sharing' n meccenpxep Messaging App
6bInM Havbonee 4acTo UCMOMb3yEMbIMU NMPUMOXEHUSMW HA CMapTOHaXx, B TO
BpeMs Kak nomnynspHbii Bugeocepsuc Streaming Platform nmen Hanbonbluee
BpeMsi NpocMoTpa 3a Hefento. CTyAeHTbI C caMbIM BbICOKMM OOLLMM BPEMEHEM
vcnonb3oBaHus Short Video Platform (cepsuc ons cosganvs 1 npocmoTpa Ko-
POTKMX BUAEO) 32 Hefento umenu 6onee BbICOKME NoKas3aTenu HenpepbIBHOro
pacnpeneneHHoro BHUMaHusa. CaMum CTyaeHTbl 06BACHUIN 3TO MMMHOTUYECKU-
MU anroputMamu, OTBIeKaroLLen N36bITOYHOCTBIO COAEepXXaHnsa cepeurca, Map-
KETVHIOM 1 PEKNamMon, PEXXUMOM NaCCUBHOIO BOCTIPUSATUS, MOTOKOM KOPOTKMX
BUOEO U HEOXMOAHHBbIM KOHTEHTOM. BbiBoppl. lMocne ycTtaHOBNEHWsA CBA3N
Mexay BpeMeHeM, NpoBefdeHHbIM 3a 3KpaHOM CMapTdoHa, Y HEMPepbIBHbIM
pacnpeneneHHbiM BHUMaHWEM MOXHO MOOHYEPKHYTb HEOOXOAUMOCTL B NpoBe-
OeHnM obpa3oBaTefbHbIX MEPOMNPUATAA 1 NPOrpamMm LMpoBO rpamMoTHOCTN
[Nsi CMSAr4eHyst NoCNeacTBUiA oparMeHTaUmMmn BHUMaHUs B y4e6HoM cpefe. 310,
B CBOIO 04epeb, MOXET CrOCO6CTBOBATD YNYHLLEHUIO PE3YNETaTOB 06YHEHNS 1
MOBbILLEHWUIO 611aronosny4uns CTyAEHTOB.

1 Photo Sharing npuHagnexut komnanum Meta, npU3HaHHON SKCTPEMUCTCKOW 1 3anpeLLeHHo Ha TeppuTopumn PO.
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LononHuTenbHble AaHHble. VHdopMaLuys, nonyyeHHas wwnm npoaHanmavpoBaHHas B UCCneno-
BaHWW, He JOCTYNHa Ans NyGANYHOro JOCTYNa, TaK Kak COAePXUT AaHHbIE O BPEMEHU UCMONb30Ba-
HUSt CMapT(OOHOB CTyAEHTaMW, BKIOYast BPEMS UCMOSNb30BaHWUs KOHKPETHbIX NPUIoxeHuin. OgHako
MHopMaLImMs MOXeT 6bITb NpefocTaBneHa aBTOpoM Mo 060CHOBaHHOMY 3anpocy.

Ons untuposaHus: Gupat, M. (2025). SheKT ANUTENBHOrO BPEMEHM, MPOBEAEHHOrO 3a 3KPaHOM
cMapTdoHa, Ha HenpepbiBHOE pacrnpeaesieHHoe BHUMaHue. [leuxonorndeckasl Hayka n obpasosa-
Hue, 30(3), 72-84. https://doi.org/10.17759/pse.2025300306

Introduction

Smartphones have become crucial com-
ponents of the digital landscape. They are the
most commonly used tools in nearly all aspects
of life, from TV to social media and banking to
shopping. The increase in smartphone use has
prompted researchers to investigate its impact
on attention, the cognitive skill most affected by
the acceleration of information flow caused by
information technologies [8; 4; 2].

Continuous partial attention (CPA) describes
the phenomenon in which individuals constantly
monitor several information sources simultane-
ously, often without fully focusing on any one
source. The CPA involves paying minimal si-
multaneous attention to many sources of infor-
mation. This behavior, fueled by technological
advancements, grants access to a vast array of
information. For example, we can check tweets
on our smartphones while watching TV and
checking emails on our personal computers.
Unlike multitasking, CPA may result in poor and
inefficient task performance [21]. While the digi-
tal world offers unlimited information, it is also a
constant source of distraction [25].

The habit of using smartphones and other
devices simultaneously is rapidly rising and
becoming the norm [15]. Approximately 89
percent of interactions with smartphones are
initiated by the user rather than by a notification
[16]. This suggests that the annoyance caused
by smartphones is not caused by the devices
themselves, but rather by the learned behavior
of the users. This, combined with the increasing
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amount of screen time in the digital world, is a
major source of attention problems among stu-
dents. To determine how students are affected
by prolonged smartphone use, it is important
to establish a relationship between CPA and
smartphone screen time.

Related Literature

A growing body of research has examined
the effects of prolonged smartphone screen
time (PSST) on attention, showing that it can
negatively affect attention, leading to decreased
concentration and difficulty focusing on tasks.
Related studies have addressed the increasing
prevalence of problematic smartphone use and
its effects on human health, cognition, and psy-
chology [22].

One literature stream suggests minimal ef-
fects of smartphone use on attention [30] and
assumes that PSST will not have long-term con-
sequences [4]. Meanwhile, the other literature
stream argues that PSST exerts negative cogni-
tive and psychological effects on employees. J.
Aru and Rozgonjuk showed that PSST can cause
an inability to exert prolonged mental effort, which
can impair real-world creativity and information
gain [2]. S.M. F ckel found a significant, weak,
positive relationship between smartphone screen
time and depression symptoms among young
adults, regardless of self-control [12].

Studies from both streams of literature have
presented contextual approaches. A. Sela,
N. Rozenboim, and H.C. Ben-Gal identified two
contradictory modes of smartphone use: the un-
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aware mode, in which a smartphone is used in
conjunction with other activities, and the aware
mode, in which a smartphone represents an ac-
tive lifestyle [28]. They found that PSST in the
unaware mode exerted a negative effect on
quality of life. Similarly, A.B. Fortes, P.L. Broilo,
and C.S.M.D. Lisboa investigated the relation-
ship between smartphone use and psychologi-
cal well-being [10]. Their results showed that
smartphone use was negatively associated with
psychological well-being, but this relationship
was weakened by cognitive reappraisal strate-
gies and communication-related smartphone
use. Their findings suggest varying implications
for smartphone use according to the type of use
and emotion regulation strategies employed.

Research has also explored smartphone
screen time in different groups. Osailan found
that the daily average smartphone screen time
(DASST) among participants aged 18-30 years
was 7,8 + 2,2 hours [23]. In S.M. Féckel [12] re-
ported that participants aged 18-29 years had a
DASST of 4.7 hours.

PSST has been linked to negative effects
on split attention, the ability to simultaneously
attend to multiple tasks or information sources
[8; 4; 2]. DeWeese reported that PSST is associ-
ated with increased multitasking, which can lead
to decreased task performance and increased
cognitive load [8]. L. Cecutti, A. Chemero, and
S.W. Lee found that PSST is linked to an in-
crease in the time required to switch between
tasks, which impairs the ability to effectively
manage multiple information sources [4]. PSST
has also been associated with a decreased abil-
ity to filter irrelevant information, which is essen-
tial for effective split attention [2]. This drawback
may be due to the constant interruptions and
distractions provided by smartphones, which
can hinder individuals’ ability to focus on a single
task and filter irrelevant information.

The literature also shows that PSST affects
the task performance. C. Stothart, A. Mitchum,
and C. Yehnert noted that smartphone interac-
tions lead to poor performance in concurrent
tasks [29]. Baumeister and Tierney underline that
students with PSST lose motivation to complete
cognitively challenging activities as limited at-

tentional resources and capacity must be shared
between tasks [3]. This partial attention is insuf-
ficient for completing concurrent tasks such as
driving. Based on the existing literature, we for-
mulated the main hypothesis of this research as

e H1: PSST is a significant predictor of
CPA.

Individuals who engage in continuous par-
tial attention (CPA) tend to have lower levels of
cognitive control because they constantly switch
between tasks and stimuli. This condition can
lead to reduced productivity and an inability to
focus on any task for an extended period. CPA
can negatively affect attention, as individuals
may not fully engage with others when they con-
stantly monitor their devices for new information.

The top apps downloaded globally in Q3 2022
were Photo Sharing, Short Video Platform, Face-
book, Messaging App, Snapchat, and Telegram
[19]. The negative effects of mobile applications
have been examined in the literature. For exam-
ple, Short Video Platform usage has been studied
to determine its influence on attention deficit hy-
peractivity disorder [31]. Pan et al. examined the
active versus passive use of Short Video Platform
and its association with female users’ self-esteem
pertaining to appearance and weight [24]. They
found that active use had positive effects, where-
as passive use had negative effects. Therefore,
it is important to investigate the relationship be-
tween smartphone applications and CPA.

Although the existing literature has inves-
tigated the effects of prolonged smartphone
screen time (PSST) on attention, it has not fo-
cused on the effects of CPA, which could be the
most likely outcome of PSST. Determining the
predictive relationship between PSST and CPA
can contribute to the literature on problematic
smartphone use.

Current Investigation

This study investigated the impact of PSST
on CPA. We compared students’ CPA and DAS-
ST scores according to age, sex, and education.
We then investigated the relationship between
smartphone applications and CPA. We formu-
lated two research questions in addition to the
main research hypothesis.
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1. RQ1: How do CPA and DASST scores
vary according to students’ age, sex, and edu-
cation?

2. RQ2: What is the relationship between
smartphone applications and CPA?

Methods

Quantitative data were collected and ana-
lyzed. We then realized that the quantitative
findings needed more in-depth explanation, and
the most appropriate method for this was an in-
depth inquiry through focus group interviews.
Therefore, we collected qualitative data through
focus group interviews. Accordingly, this study
adopted an explanatory mixed-methods design.
The mixed methods research design is suitable
for studies in which the findings obtained from
the quantitative data collected in the first stage
are explained using qualitative data [5]. The con-
ceptual model is illustrated in fig. 1.

To the best of our knowledge, this is the first
study to suggest that smartphone screen time
may be associated with CPA.

Data Collection

Quantitative data were collected using ques-
tionnaires with three sections. The first section
gathered demographic information, including the

participants’ age, sex, and education level. The
second section included a single 10-point Likert-
type question aimed at assessing continuous
partial attention (CPA): ‘While | am constantly
tracking and engaging with technology, | cannot
fully pay attention to what | am actually doing.’
Single-item measures, as used here, have been
demonstrated to be effective in attention-related
constructs [26], particularly when the construct
is clear and confined, as is the case with the
CPA. This section aimed to measure continuous
partial attention (CPA). Single-item measures
have been effectively used in various fields [7],
such as finance [18], clinical psychology [20],
social and personality psychology [1], and occu-
pational psychology [9]. Single-item measures
“perform acceptably considering dependability”
for simple constructs, although they are not
suitable for complex constructs [26]. A single
item may be adequate if the construct being as-
sessed, such as future behaviors, is sufficiently
confined or clear to respondents [11].

We applied a test-retest method to deter-
mine the reliability of the single CPA scale. The
Cronbach’s alpha for test-retest reliability was
0,899, indicating high reliability [13]. These cri-
teria suggest that correlation and regression
analyses can be safely applied to CPA scores.

Continuous Partial
Attention

SmartPhone Screen-
Time

ScreenTimes of Apps

Fig. 1. Research Conceptual Model
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The final section of the questionnaire collected
information on the participants’ DASST and the
apps with the highest weekly screen times. Two
questions were asked to measure the participants’
screen time, and directions explaining how to ac-
cess weekly reports on their smartphones were
provided. Research using direct screen time data
is increasingly common because of the potential
for bias and unreliability of self-reported data [14].

Data were collected from eight students
through a focus group interview to explain the
findings of the quantitative analysis for Research
Question 2 (RQ2). The interview was conducted
during the second session of a PhD mixed meth-
ods research course. The quantitative phase
findings were summarized at the beginning of the
interviews. A focus group interview was conducted
to explain the Short Video Platform findings related
to RQ2. The interview lasted for 8 min and 35 s.

Participants

Graduate students were selected as re-
search participants for two reasons. First, we
aimed to minimize unaware smartphone use, as
identified by A. Sela, N. Rozenboim, and H.C.
Ben-Gal [28], and factors such as age range and
occupational differences. Second, we aimed to
collect accurate smartphone screen time data
and the most frequently used applications. Mas-
ter's and doctoral students are among those
who are most open to sharing data for scientific
research purposes.

In this study, we followed the Committee on
Publication Ethics (COPE). This study and its proto-
cols were approved by the Scientific Research and

Publication Ethics Committee of Anadolu Universi-
ty, Turkey. The questionnaire was shared with 120
master's and doctoral students at Anadolu Univer-
sity. A total of 103 students completed the question-
naire. The participants were informed about their
voluntary participation via a corresponding form,
and they were able to complete the questionnaire
without being recorded. Their demographic charac-
teristics were also obtained as shown in Table 1.
Critical case sampling, a purposive sampling
technique, was used to identify participants for
the qualitative research phase. The focus group
interview participants were eight participants with
the highest Short Video Platform screen times.

Data Analysis

A Student’s t-test was performed to examine
the effects of sex and education on the DASST
and CPA. ANOVA was used to examine the ef-
fects of different age groups on the DASST and
CPA. A General Linear Model (GLM) was ap-
plied to further investigate the effect of DASST
on CPA while controlling for sex, age, and edu-
cation. These methods were chosen for their
robustness in analyzing differences across
multiple groups and multiple factors. Descriptive
statistics were used to investigate the relation-
ship between smartphone apps and CPA (RQ2).
Correlation and regression analyses were per-
formed to test the main hypothesis of this study.
Pearson’s correlation analysis was used to de-
termine the relationship between the DASST
and CPA. Linear regression analysis was con-
ducted to investigate the predictive value of the
PSST on students’ CPA.

Table 1

Demographic Frequencies

Demographics Groups Frequencies (f) Percentage (%)
Sex Female 52 51,5
Male 49 48,5
Education Master’s 58 57,4
Doctoral 43 42,6
Age < 30 years 28 27,7
30-45 years 63 62,4
> 45 years 10 9,9
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The raw voice recording data obtained from
the focus group interview were first transcribed
into text. The codes were then generated from
the text. Finally, the codes were combined
and transformed into themes that were then
reviewed. Inductive content analysis was per-
formed using NVivo 12, a qualitative data analy-
sis software, to create the themes.

Results

The DASST of the 103 students was
255 + 124 minutes, which is within the range of
7,8 + 2,2 hours reported by A. Osailan [23], but
is higher than the average of 4,72 hours reported
by S.M. Féckel [12]. The mean CPA score of the
students was 5,77 + 2,47 (on a 10-point Likert
scale), indicating moderate levels of continuous
partial attention. According to the students, Pho-
to Sharing was the most frequently used smart-
phone application. This finding is consistent with

the Q3 2022 data of Data. ai [19]. The details of
the findings from the analyses are presented un-
der the subtitles for the two research questions
and the main hypothesis.

RQ1: Demographic Comparisons

No significant differences were observed
in CPA or DASST scores across demographic
groups (p > 0,05 for all comparisons).

No significant differences were found in the
average CPA and DASST scores when analyzed
with respect to demographic variables. Students
aged above 45 years had the lowest mean CPA
and DASST scores. Meanwhile, male students
aged under 30 years showed insignificant im-
provements in overall scores. A GLM was ap-
plied to further investigate the effects of DASST
on CPA while controlling for students’ sex, age,
and education. Accordingly, we summarized the
statistics for the GLM of CPA in Table 3.

Table 2
Effects of Sex, Age, and Education on DASST and CPA
Demographics Groups N CPA= (X) p DASST" (X) p

Sex Female 52 6,13 0,113 261 0,997
Male 49 5,39 249

Education Master’s 58 5,67 0,633 268 0,235
Doctoral 43 5,91 238

Age < 30 years 28 5,89 0,121 271 0,101
30-45 years 63 5,97 259
> 45 years 10 4,20 187

Note: @ Continuous partial attention; ° daily average smartphone screen time,
Table 3
Analysis of the Effects of DASST on CPA by General Linear Model
Demographics Groups N CPA? (Means) p "

Sex Female 52 6,13 0,205 0,015
Male 49 5,39

Education Master 58 5,67 0,442 0,006
Doctoral 43 5,91

Age < 30 years 28 5,89 0,208 0,03
30-45 years 63 5,97
> 45 years 10 4,20

Overall Model R? = 0,1723, Adj, R = 0,0595, F = 1,527, p = 0,13 (95% Cl), > = 0,172

Note: @ Continuous partial attention,
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We applied a GLM and conducted ANOVA
omnibus tests to adjust for age, sex, and
level of education. However, the average CPA
scores by sex, education, and the three age
groups failed to show significant differences.
The eta-squared values (n?) were calculated
to show effect sizes. The effect size metric,
eta-squared, is frequently used in ANOVA. In
an ANOVA model, the effect size is used to
calculate the percentage of variation account-
ed for by each main and interaction effect.
The effect sizes revealed small demographic
effects on the relationship between CPA and
DASST.

Streaming Platform

Microblogging
Video Sharing

Messaging App
Photo Sharing

Short Video Platform
Web Web Browser

///////////7////////
/////////////////

RQ2: Smartphone Apps and CPA

The participants identified the smartphone apps
with the highest average weekly screen time, as
shown in Fig. 2. The two smartphone apps that stu-
dents most frequently cited as having the highest
weekly screen times were Photo Sharing (23), Mes-
saging App (17), Video Sharing (9), Microblogging
and Internet Web Browsers (5), Short Video Plat-
form and Streaming Platform (2), and others (1).

Streaming Platform had the highest screen
time with an average of 924 min, which is natu-
ral as it is a video streaming app; however, the
instant chat application Messaging App also had
a high average weekly screen time of 326 min.

\\\
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Fig. 2. Average weekly screen time of smartphone apps (in minutes)
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Fig. 3. Average CPA Scores of Smartphone Apps

79




®upar M. (2025)

OhheKT AMTENbHOro BpeMeHU, MPOBEAEHHOTO 3@ 3KPaHOM...
lMcuxonornyeckas Hayka 1 o6pas3oBaHue,

2025. 30(3), 72-84.

Firat M. (2025)

The effect of extended smartphone screen time on continuous...
Psychological Science and Education,

2025. 30(3), 72-84.

Fig. 3 shows the CPA averages of the apps
with the highest weekly average screen time.
Short Video Platform had the highest CPA
score, which supports the results of Yeung and
Abi-Jaoude [31], who found that Short Video
Platform causes attention problems among
adolescents. The mean CPA scores of the other
apps were close to or below average. Future
research should investigate the CPA effects of
apps using more participants.

Qualitative Findings

A focus group interview was conducted to
explain Short Video Platform’s impact on CPA.
Eight students with the highest Short Video
Platform screen times (coded as P1, P2, and so
on) were selected for the focus group interview.
At the beginning of the interview, the definition
of CPA and the findings on the impact of Short
Video Platform on CPA were shared with par-
ticipants. The interview consisted of a single
open-ended question (“Based on your experi-
ence, why do individuals who spend a long time
on Short Video Platform have higher CPA aver-
ages than others?”). The following six themes,
as shown in Fig. 4, were identified in the content
analysis: hypnotic algorithm, distracting redun-
dancy, marketing advertisement, passive receiv-
er mode, short video flow, and surprise content
factor. These themes were categorized into con-
tent- and system-related themes, respectively.

The students emphasized that Short Video
Platform content is distractingly unrelated, lacks
integrity, and marketing and advertising ele-
ments are distractingly abundant in the content.
Both themes were related to the content. The
students also stated that Short Video Platform
users are passive receivers, the app has no
user control other than scrolling, flow is provided
by short videos, and a state of self-hypnosis
emerges as the app maintains users’ attention
with surprising content. Two interviewees stated
the following:

“...s0 there is an algorithm behind it. Yeah,
it's taking the videos that we spend the most
time on, and it's going through content types that
are close to that...” (P2)

“I feel like it's out of my control... my control
over the whole system is just scrolling.” (P5)

These findings support A. Sela, N. Rozen-
boim, and H.C. Ben-Gal [28] and Pan et al. [24],
who reported that prolonged smartphone use
in the unaware (passive) mode has a negative
effect on quality of life. These findings are also
aligned with the related literature highlighting the
hypnotic effects of Short Video Platform-like mo-
bile interactions.

H1: PSST predicts CPA

The central hypothesis of this study is that
the PSST predicts CPA. To test this hypothesis,
we first determined whether the dependent vari-

Themes
2
3 2 2 2
Distracting Hypnothic Algoritm Marketing and Passive Receiver ~ Short Videos in Surprise Content
Redundancy Advertisement Mode Flow Factor

I Content Related

mmm System Related

Fig. 4. Themes of Focus Group Interview
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able, CPA scores, was normally distributed us-
ing the Shapiro—Wilk test (W = 0,982, p = 0,18
> 0,05). We then examined the correlation be-
tween smartphone screen time and CPA using
Pearson’s correlation analysis. In the correlation
analysis, we found a positive, moderate relation-
ship between smartphone screen time and CPA
(Pearson’s r=0,251, p=0,011 < 0,05). We sub-
sequently tested the predictive effect of smart-
phone screen time on CPA using linear regres-
sion analysis. The regression analysis showed
that the DASST positively and significantly
predicted students’ CPA (F , ., = 6,64, p = 0,011
< 0,05, R? = 0,0628, adjusted R? = 0,0533). This
finding supports the related literature [8; 4; 2],
suggesting that excessive smartphone use can
lead to a decrease in split attention abilities and
a lower level of cognitive control as users are
constantly switching between tasks and stimuli.
We drew scatterplots to visualize the predictive
structure across the age and sex groups, as
shown in Fig. 5.

A regression line was used as the fitted line
in the scatterplots. Graph analysis revealed that
the regression line for students aged 30—45 years
was consistent with the average regression line.
The same was true for females under the age
of 30 years. However, the CPA scores of male
students aged under 30 years changed inversely
with screen time. This difference among younger
students can be investigated in future studies; as
only a few participants were aged over 45 years,
a comparison could not be made.

Conclusions

This study makes an original contribution by
establishing a predictive relationship between
prolonged smartphone screen time and continu-
ous partial attention. To the best of our knowl-
edge, this is the first study to explicitly explore
this relationship among graduate students using
real-time screen data. Our findings advance the
understanding of how digital behavior impacts
attention span.

Age: Age: Age:
<30 30-45 >45
10.04 ee o o
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Fig. 5. Scatterplots of Predictive Structure among Age and Sex Groups
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The findings of this research showed that
master's and doctoral students had an average
of 6 hours and 15 minutes of smartphone screen
time per day, which is higher than the averages
recently found by A. Osailan [23] and S.M. Fock-
el [12] for the 18-30 age group. Comparisons by
demographic characteristics showed no statisti-
cally significant differences between the groups,
although those younger than 30 years had a
higher screen time and lower mean CPA.

Photo Sharing and Messaging App had the
highest total weekly screen time, Streaming
Platform had the highest overall screen time,
and Short Video Platform had the highest av-
erage CPA. In the focus group interview, the
students identified four themes related to the
Short Video Platform app (hypnotic algorithm,
passive receiver mode, short video flow, and
surprise content) and two themes related to the
content structure (distracting redundancy and
marketing and advertising) that could account
for the findings.

The main hypothesis of this study is that the
PSST predicts CPA. Correlation and regression
analyses showed that DASST positively and sig-
nificantly predicted students’ CPA, thus support-
ing H1 and rejecting HO. However, this predictive
impact did not differ significantly according to sex,
age, or education level. Interestingly, screen time
had a negative correlation with the average CPA
of male students younger than 30 years.

The literature presents three main per-
spectives on the effects of smartphone screen
time on attention: a negative effect [2; 12], an
insignificant effect [4; 30], and a negative ef-
fect depending on the situation [28]. While the
predictive relationship between DASST and
CPA in this study supported the negative effect
perspective, the results of the focus group inter-
view supported the situational effect perspec-
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Abstract

Context and relevance. The success of pedagogical activity partly depends
on the availability and level of professional competencies, as well as the initia-
tive in the continuous self-development of teachers. Objective. The analysis
examines the relationship between the indicators of psychological charac-
teristics of personality and the level of readiness of teachers for innovation.
Methods and materials. The study participants were teachers of educational
institutions in Belgorod (n = 120), of whom: 77 women, 43 men. The study
of the current state of teachers’ readiness for innovation was conducted us-
ing the methodology “Assessment of a teacher’s readiness to participate in
innovation” (V.A. Slastenin); the questionnaire “Big Five” (5-PFQ) R. McCrae,
P. Costa; the questionnaire “Style of self-regulation of behavior-SSP-98”
(V.l. Morosanova); questionnaires “Barriers preventing the development of in-
novations” (T.V. Chirkova). Results. The results showed that 33% of teachers
of educational institutions are ready for innovation, they are characterized by
high rates of self-regulation and regulatory personality traits; openness to ex-
perience, extraversion and benevolence. Conclusions. A high level of general
self-regulation is one of the main conditions for success in the development
and implementation of new types of activities. In this regard, the development
of self-regulation processes will help to increase the level of psychological
readiness of teachers for innovation.

Keywords: innovative activity of a teacher, conscious self-regulation of activ-
ity, barriers preventing innovative activity
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Pe3srome

KOHTEKCT U aKTyanbHOCTb. YCMELHOCTb Nefarornyeckon AenaTenbHoCTH
0THaCTW 3aBUCUT OT HANNYMA N YPOBHSA NPOECCHMOHANBHBIX KOMMNETEHLNIA,
a TakXe VHUUMATUBbI B HEMpepbiIBHOM camMopas3BuTuv neparoros. Lienb.
BbisBUTb CBA3U MexXnay nokasartenaMm MNCUXonorn4eCckKnx xapakTtepucTtuk
NIMYHOCTU M YPOBHEM TFOTOBHOCTM MefaroroB K MHHOBAUMOHHOW AesTenb-
HocTu. MeToabl U matepuanbl. Y4acTHMKaMU UCCNEfOBaHUS BbICTYNUAN
neparoru o6Leo6pasoBaTenibHbIX yupexaeHuii r. benropopa (n = 120), 13
HUX: 77 XEeHLWMH, 43 MyX4uHbl. ViccnegoBaHne COBPEMEHHOrO COCTOSIHUA
rOTOBHOCTW neparoroB K I/IHHOB&LU/IOHHOVI neATesibHOCTU NpoBOAMIIOCE MO-
cpeAcTBOM MeToamkn «OueHKa roTOBHOCTWU meparora K y4acTuio B MHHO-
BaunoHHOM pesitenbHocTu» (B.A. CnacTteHuH); onpocHuka «bonbliasa ns-
Tepka» (5-PFQ) P. MakKpae, M. KocTa; onpocHuka «CTunb camoperynaumm
noseneHus-CCl1-98» (B.U. MopocaHoBa); aHkeTbl «Bapbepbl, npensaTcTByto-
LLiMe OCBOEHMI0 MHHoBauwmi» (T.B. Yupkosa). Pe3ynbTatbl. Pedynbrathl no-
Kasasnu, 4YTo roTOBHOCTb K MHHOBALMOHHOWM paeatensHocTn (M) npoasnsioT
33% neparoroe 06LLe06pa3oBaTenbHbIX YHPEXOAEHNA, UM CBONCTBEHHbI Bbl-
COKMe rnokasaTenu camoperynaumm n perynaTopHbIX JIMYHOCTHbLIX CBOWCTB,
OTKPbITOCTb OMbITY, 3KCTpaBepcusa 1 fobpoxenatensHocTb. BoiBoAabl. Bbl-
COKMI ypoBeHb 06LLEel camoperynaummn SBnseTca OAHUM U3 rNaBHbIX YCIo-
BWI YCMELLHOCTN B OCBOEHUW U peann3aunmn HOBbIX BULOB AEATENBHOCTH, B
CBAI3N C YeM pas3BuTME NMPOLECCOB camoperynsaumm 6yaet cnocob6cTBoBaTh
NOBBILLEHWIO YPOBHS MCUXONOrMYECKOM rOTOBHOCTM Y4UTENS K MHHOBALMOH-
HOW OeATEeNbHOCTU.

KnroyeBble cnoBa: VHHOBaLMOHHAS aKTUBHOCTb Nejarora, 0CO3HaHHas camope-
rynaums geatenbHoCcT, 6apbepbl, NPEensTCTBYOLLME MHHOBALWMIOHHOW aKTUBHOCTH

BnaropapHocTu. ABTOpbI BbipaxatoT 6narogapHocte A.O. boromornosolt 3a noMoLLb B c60pe AaH-
HbIX AN19 UCCIEA0BAHMSA, @ TaKXe YHUTENAM, NPUHABLUMM yHacTue B UCCIE[0BaHNN.
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NorM4eckne Npeanochiiku N 6apbepbl MHHOBALMOHHOW aKTMBHOCTM nepdaroros. [Icuxonornyeckas
Hayka u o6pa3osaHue, 30(3), 85-99. https://doi.org/10.17759/pse.2025300307
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Introduction

1.1. Background

Education, like other sectors of the econo-
my, has been undergoing a complex process
of permanent modernization over recent de-
cades. According to a number of Russian and
foreign scientists, the success of innovations
partly depends on the availability and level
of professional competencies, as well as the
initiative in the continuous self-development
of teachers (Naumtseva, 2016; Slastenin &
Podymova, 1997; Aldahdouh, Korhonen, &
Nokelainen, 2019; Cai & Tang, 2021; Dzial-
las & Blind, 2019; Stumbrien , Jevsikova, &
Kontvain , 2023, etc.). The preparedness of
teachers themselves to work in an innova-
tive environment is also extremely important
(Gnezdilova, 2006; Gut et al., 2020; Pinto &
Costa-Ramalho, 2023).

Scientists from China, studying innovation
processes in the education system, noted
that the result of such innovations, besides
transformations in the educational space, can
be changes in the personal characteristics of
participants in the educational process, for
example, ways of activity, thinking styles, mo-
tivation, and worldview (Hughes et al., 2019;
lic et al., 2024; Pak, Li, & Chung, 2019).

A teacher constantly has to make optimal
professional decisions under conditions of
multiple uncertainties, which naturally requires
continuous self-development, self-knowledge,
harmonization of relationships with people,
and enrichment of one’s own experience (Sa-
hin & Dursun, 2022). This necessitates not
only a high level of professional self-regulation
of the teacher but also personal self-regulation
at the level of human positioning.

1.2. Theory
Aleksey Osnitsky defined self-regulation
of behavior as “the positive operational ac-

tivity of a person, that is, their active, timely,
productive regulation of their behavior, which
consists of the activities they carry out and
the accompanying impulsive and reactive
manifestations” (Osnitsky, 2010, p. 111).

A teacher’s activity is far from always
amenable to algorithmization or preliminary
programming and often requires flexible,
non-standard solutions, switching from one
strategy to another, and searching for new
ways of interacting with learners. In modern
pedagogy, innovative, more effective means
of interaction with learners are often used,
which can serve strategic and tactical goals.
Both the possibility of multiple uncertainties
and their measure of rationality are taken into
account — the correspondence of the content
and dynamism of actions to emerging situa-
tions (Osnitsky, 2010).

Svetlana Panina believes that “ today, the
teacher’s readiness for innovative activity ac-
quires a new meaning, because the content of
the teacher’s innovative activity is connected
with their ability to manage their professional
growth” (Panina, 2017, p. 109).

A teacher’s readiness for innovation must
be considered as their creative attitude to-
wards their activity, the uniqueness of which
lies in the necessity of realizing educational
goals under conditions of multiple uncertainty.

Readiness for innovative activity, accord-
ing to the concept of Ludmila Podymova and
Ludmila Dolinskaya, is “a special personal
state that presupposes the teacher's moti-
vational-value attitude towards professional
activity, mastery of effective ways and means
of achieving pedagogical goals, and the abil-
ity for creativity and reflection” (Podymova &
Dolinskaya, 2016, p. 24).

Vitaly Slastenin and Ludmila Podymova
were convinced that teachers’ ability to or-
ganize, control, and regulate their activities
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needs to be developed during university stud-
ies. They considered readiness for innovative
activity as a necessary condition for forming
the professional preparation of future teach-
ers. In the structure of readiness, the authors
of the concept distinguished four main com-
ponents: motivational, cognitive, operational,
and personal (Slastenin & Podymova, 1997).

Krste Angelowski asserted that “readi-
ness for pedagogical activity is determined
by a number of factors, the most important
of which is the system of methods and goals,
the availability of professional knowledge and
skills, the direct inclusion of the personality in
the activity, during which the needs, interests,
and motives for acquiring significant, most
up-to-date knowledge and skills are most ac-
tively formed” (Angelovski, 1991, p. 107).

According to Yuri Zinchenko and Inna
Volodarskaya, the holistic readiness of a
teacher for innovative activity is determined
by the personal orientation of pedagogical
workers towards an innovative approach to
teaching and upbringing (Zinchenko & Volo-
darskaya, 2007).

Russian researchers identify a number of
personal factors indicating teachers’ readi-
ness for innovative activity. Among them are
“readiness for reasonable risk within their
competence, readiness to show initiative
when a real opportunity arises, the need for
novelty, and the level of teachers’ awareness
regarding innovative developments” (Panina,
2017, p. 110).

Describing her author’s model for the de-
velopment of innovative activity in a teaching
staff, Tatiana Razuvaeva identified a number
of key psychological conditions: “the team’s
orientation towards change, ethical readiness
to solve school development tasks, and a
positive perception of the conditions of inno-
vative activity” (Razuvaeva, 2014, p. 47).

As numerous domestic studies have
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shown, the systemic process linking various
aspects of the interaction of mental, physi-
ological, and physical processes that ensure
human behavior both in organizing the profes-
sional activity of a teacher and in readiness
for implementing innovations is conscious
self-regulation of activity (Osnitsky, 2013).

Oleg Konopkin considers conscious self-
regulation of activity as “one of the highest
levels of regulation of the activity of biological
systems, reflecting the qualitative specifics
of the realization of its mental capabilities of
displaying and modeling reality, in particular,
the reflection of the subject of himself, his ac-
tivity, activities, actions. The basic principles
of self-regulation of activity are subjectivity,
awareness, consistency, activity” (Konopkin,
2008, p. 30).

According to Alexey Osnitsky, “self-regu-
lation of activity is carried out by a person as
a subject of activity and is aimed at bringing
human capabilities in accordance with the
requirements of this activity” (Osnitsky, 2013,
p. 21).

The process of the formation of activity
and its regulation develops during the social-
ization and personal development of the child,
as a result of which there is a transition from
naturally conditioned reactive and impulsive
forms of behavior to mastering the technology
of purposefully organized, projected behav-
ior — that is, activity, as defined by Sergey
Rubinstein.

When discussing the readiness for inno-
vative activity of teachers and other special-
ists in the education system, it is useful to
recall the words spoken by Sergey Rubin-
stein as early as 1922 about the principle of
creative self-activity as a principle of human
development. Later, Rubinstein defined the
specificity of understanding human activity
as a projected type of activity, mastered in
the process of socialization, carried out in the
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unity of consciousness and action using an
arsenal of means formed by that time (Rubin-
stein, 2002).

The unified technology for carrying out
transformation and forming new knowledge
of new action, mastered by our predecessors,
helps us in this: goal-achievement technol-
ogy. This technology also formed the basis
for the formation of self-regulation and, didac-
tically, boiled down to the following: first, one
must set a goal; then analyze the conditions,
select a method of action or program and ap-
propriate means; then implement this action
and evaluate the result obtained; make cor-
rections if necessary. Therefore, it is goals,
not needs, that govern our daily behavior in
the socially conditioned world. The process
of human social functioning is subordinated
to solving problems of goal-setting and goal-
achievement.

“The principle of creative self-activity,” with
successful development and socialization
involving the mastery of professional work,
leads to the formation of an individual style of
activity in a person (V.S. Merlin, E.A. Klimov,
B.A. Vyatkin), in which the person’s existing
abilities are used most effectively and insuf-
ficiently developed means are compensated
for (Osnitsky, 2010).

The discussion of the phenomenol-
ogy of subjective (i.e., primarily conscious)
self-regulation and its role in carrying out
activity is conducted both in terms of ana-
lyzing its structural and functional proper-
ties (Konopkin, 2008; Morosanova, 2004;
Osnitsky, 2013) and in terms of personal
attributions: the properties that distinguish
a person who consciously manages their
behavior in professional or amateur activi-
ties (Shchukina, 2018).

Both mastery of pedagogical communi-
cation and proficiency in didactic methods,
features of self-regulation in communication

and activity, and readiness for activity in in-
novative conditions are paramount profes-
sionally important abilities of a teacher. But
despite all the similar traits of people whose
profession is connected with teaching, we
also deal with the presence of individual dif-
ferences, discovered in the teacher’s activity
and somehow determining the development
of their professional abilities (Lokuge S. et al.,
2019; Roberts R. et. al., 2021; Stroh, 2021).

In this study, we set the task of assess-
ing the relationship between indicators of the
formation of conscious self-regulation and the
expression of general personality traits, as
well as tracing possible means to help over-
come barriers to the manifestation of innova-
tive activity.

Since self-regulation is required by a
teacher not only in solving purely pedagogical
tasks but also in regulating reactive and im-
pulsive forms of behavior dictated by the so-
cial aspects of the teacher’s interaction with
management, students, and their parents, the
research task included studying the teacher’s
readiness to work in an innovative environ-
ment, as well as studying personality traits
in which the features of self-management of
one’s behavior and the formation of mecha-
nisms for conscious self-regulation of profes-
sional activity are accumulated and fixed.

Materials and Methods

Study Sample. Teachers of general edu-
cational institutions in the Belgorod district
(n = 120), including: 77 women, 43 men; av-
erage age — 33,2, SD = 3,9; average work
experience in school — 4,7, SD = 3,17. The
study was conducted at the district method-
ological association of subject teachers in the
sections for history, physics, and mathemat-
ics teachers at the Municipal Educational
Institution “Severnaya Secondary School No.
1” in the Belgorod district. Participation in the
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study was voluntary. Informed consent was
obtained from all research participants.

Research Methods. 1) The questionnaire
“Assessment of a Teacher's Readiness to
Participate in Innovative Activity” by Vitaly
Slastenin, used to identify the general level
of teachers’ readiness for innovative activity
and analyze the leading components in the
structure of readiness; 2) The adapted five-
factor personality questionnaire “Big Five”
(5-PFQ) by R. McCrae and P. Costa, allow-
ing measurement of the level of expression of
basic personality traits manifested in human
behavior across a wide range of situations; 3)
The questionnaire “Style of Self-Regulation of
Behavior-SSP-98” by V.l. Morosanova, nec-
essary for diagnosing the general level of self-
regulation of behavior; 4) The questionnaire
“Barriers Preventing the Development of In-
novations” by T.V. Chirkova, used to analyze
the main barriers to innovative activity and
identify innovative potential.

Processing of the obtained data was car-
ried out using the IBM SPSS Statistics-25
program: Student’s t-test; Pearson’s y2;
Pearson’s correlation coefficient r; multiple
regression analysis (MRA). Normality test-
ing was performed using the Kolmogorov-
Smirnov test; significance level p < 0,2,
therefore, the hypothesis of normality of the
existing distribution of random variables is
not rejected.

Results

We hypothesized that teachers’ readiness
for innovative activity could be influenced by
such psychological prerequisites as high self-
regulation of behavior, responsible attitude
towards fulfilling one’s duties, conscientious-
ness, and benevolence.

To test the research hypothesis, we first
examined the features of teachers’ readiness
for innovative activity (RIA). It was found that
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32% (average age — 32,8, SD = 4,6; average
work experience in school — 4,1, SD = 3,8)
of teachers exhibit a low level of readiness for
educational innovations. A moderate attitude
towards changes in the technology of teach-
ing and upbringing of schoolchildren (aver-
age level) is shown by 45% of teachers. Only
23% (average age — 30,2, SD = 4,2; average
work experience in school — 3,1, SD = 3,5)
exhibited a high level of readiness for inno-
vative activity, indicating the presence of an
innovative mindset, manifested in openness
to perceiving new things, striving for self-de-
velopment, etc.

Since the “average level” category in-
cluded subjects with a total readiness score
of 55-70, to balance the sample of teachers
with low and high levels of readiness, we se-
lected from teachers with an average level
a category “with a tendency towards a high
level” those who scored 65-69 points. Such
teachers constituted 10% of the total sample.
As a result, the proportion of teachers with a
high level of innovative RIA was 33%.

Separating teachers with high and low
levels of RFI from the entire sample, we con-
ducted a comparative analysis of their per-
sonality traits using the “Big Five” question-
naire (see Table 1).

According to the data reflected in Table 1,
teachers with a low level of readiness for inno-
vation differ statistically significantly (p < 0,05)
from teachers with a high level of readiness
in the indicators “openness to experience”
(temp = 2,321), “extraversion” (temp = 2,124)
and “agreeableness” (temp = 2,251), This
characterizes them as more rigid, conserva-
tive, passive, and less sociable than teach-
ers with high and medium levels of innovative
readiness, who are friendly, socially active,
and inquisitive. But both groups of teach-
ers do not differ in terms of consciousness
and neuroticism. The increased level of the
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Table 1

The expression of the fundamental personality traits of teachers with a high
and low level of readiness for innovation

Personal factors in average scores (SD-standard deviation)

Levels RFI Extraversion | Agreebleness | Conscientiousness Neuroticism %’:g::;sni;o
High M, 56,7 (2,12) 65,2 (3,15) 52,5 (2,20) 26,4 (2,65) 62,3 (3,21)
low M, 39,4 (2,34) 48,3 (2,61) 49,7 (2,86) 28,6 (2,19) 37,8 (2,34)
t 2,124* 2,251* 1,536 1,664 2,321*

Note: * — p < 0,05.

“conscientiousness” indicator, identified in
both samples, indicates a tendency towards
responsibility, commitment and accuracy in
fulfilling one’s duties. The low values of the
neuroticism scale indicate that both groups of
teachers are characterized by self-sufficiency
and emotional stability.

Next, we compared the levels of self-reg-
ulation of behavior, which, in our opinion, is a
predictor of teachers’ readiness for innovative
activity (see Table 2).

Data in Table 2 demonstrate statisti-
cally significant differences between the two
samples in the indicator “general level of self-
regulation of behavior” (Mx1 = 44, Mx2 = 31
at p < 0,01). Teachers with a high level of RFI
have a higher level of formed self-regulation
of behavior, manifested in independence and
awareness in achieving goals, as well as flex-
ibility and adequate response to changing
conditions.

Analysis of barriers preventing the devel-
opment of innovations will allow us not only

to identify the innovative potential of teachers
with low and high levels of readiness for in-
novative activity (by T.V. Chirkova) but also to
determine which motives (external or internal)
dominate in both samples when carrying out
innovative activity (Table 3).

At a statistically significant level of p< 0,05,
it was revealed that teachers with a low level,
unlike teachers with a high level of readiness
for 1A, proportionally more often encounter
such barriers to innovative activity as: heavy
workload (Mx1 = 54%, Mx1 = 63%), lack of
material incentives (Mx1 = 54%, Mx1 = 65%),
lack of help in mastering innovations within
the team (Mx1 = 29%, Mx1 = 64%) and infor-
mation (Mx1 = 15%, Mx1 = 26%), fear of neg-
ative results (Mx1 = 10%, Mx1 = 29%), and
the belief that effective teaching can be done
in the old way (Mx1 = 12%, Mx1 = 32%). Fur-
thermore, analyzing the overall barrier indica-
tors, we note that teachers with a low level of
innovative activity reported significantly more
barriers than teachers with a high level, indi-

Table 2

The severity of the level of self-regulation of teachers’ behavior with high
and low levels of readiness for innovation

Levels RFI The general level of self-regulation In AS (SD is the standard deviation)
Bbicokwii / High M_, 44 (4,16)
Huskuii /low M, 31 (3,28)
t 2,647**

Note: * — p < 0,05.
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Table 3
Comparative analysis of barriers to innovation among teachers with low
and high levels of IA (in %)
) i . . Levels RFI
Barriers to innovation activity - b
igh M_, owM,
Disagreements, conflicts in the team 5 7 56,9
Lack of help 29 64 102,5*
Little work experience 2 7 63,1
Lack of financial incentives 54 65 92,8*
Feeling fear of negative results 10 29 100,1*
Heavy workload at work 54 63 95,2*
Poor health, other personal reasons 5 3 56,1
The belief that effective teaching can be done in the old way 12 32 99,6*
Poor awareness of innovation in the team 15 26 98,8*

Note: * — p < 0,05.

cating a low level of their innovative potential.

To confirm our hypothesis and the data
obtained from the correlation analysis, we
conducted multiple regression analysis to
deepen the study of the obtained relation-
ships between the identified RIA indicators,
taking into account dependent and indepen-
dent variables of individual psychological pre-
requisites (see Table 4).

We attributed RIA indicators to depen-
dent variables, and indicators of psychologi-
cal prerequisites (self-regulation of behavior,
personality traits, barriers preventing the

development of innovations) to independent
variables, i.e., those determining innovative
activity.

In the regression model “Overall RIA
Level,” statistically significant regression
B-coefficients were obtained. Readiness
for innovative activity is influenced by the
following indicators of psychological pre-
requisites: “General level of self-regulation
of behavior” (r = 0,528, p = 0,703), “Open-
ness to experience” (r = 0,309; B = 0,268),
“Agreeableness” (r = 0,347; B = 0,364),
“Conscientiousness” (r = 0,398; p = 0,325),

Table 4

Multiple regression and correlation analysis of indicators of psychological prerequisites
for teachers’ willingness to IA

Indicators of psychological The magnitude of the The standard
L7 . . t R-squared
prerequisites connection r coefficient
Overall RIA level
Overall level of self-regulation 0,528** 0,703** 3,462 0,571
Openness to experience 0,309* 0,268* 2,124 0,296
Agreebleness 0,364* 0,347* 1,684 0,397
Conscientiousness 0,398* 0,325* 2,058 0,302
Neuroticism -0,312* -0,328* 1,715 0,368
Barriers to innovation (heavy -0,324* -0,376* 2,446 0,412
workload)
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Note: * — p < 0,05; ** — p < 0,01. The table shows only statistically significant variables.
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“Neuroticism” (r = -0,312, B = —0,328), and
“Barriers preventing the development of in-
novations” (r = —0,324; B = -0,376). This
result tells us that teachers who can clearly
envision the goals of their activities and im-
plement them in short-term and long-term
plans, who show persistence and persever-
ance, possess readiness for long-term or-
ganization of efforts to achieve a goal, and
who can balance between means and ends
depending on unforeseen situations, distin-
guished by endurance, persistence, and a
desire to develop, will be psychologically
ready for IA. Due to the ability to gener-
ate new ideas, flexibility of thinking, open-
ness to new experiences, and awareness,
the likelihood of career growth increases.
Teachers with low openness to experience
prefer routine to diversity. Agreeable teach-
ers are non-confrontational, willing to share
experiences and learn new things. They are
inclined to cooperate and ready to build per-
son-oriented interaction with participants in
the educational space. Teachers with low
agreeableness are conflict-prone and often
exhibit cynicism. The obtained positive cor-
relations indicate that the higher the level
of self-regulation of behavior of teachers,
their openness to new experiences, and
readiness to share them, the higher their
RIA. Barriers preventing the development
of innovations and neuroticism negatively
affect RIA.

Discussion of Results

The goal of our study is to study the
features of readiness for innovation among
teachers of secondary schools in the Bel-
gorod region, as well as to identify the rela-
tionship between their level of readiness for
innovation and self-regulation of behavior.

As a result, it was revealed that only 23%
of teachers exhibit a high level of RIA. Such

teachers are receptive to innovations, are in
constant search of themselves in implement-
ing innovations, and experience a need to
create something new and transform the ex-
isting pedagogical reality.

When analyzing personality traits, it was
found that teachers with a low level of RIA
have reduced indicators of openness to ex-
perience, extraversion, and agreeableness,
characterizing them as more rigid, con-
servative, and less sociable than teachers
with a high level of readiness for IA. Low
values of neuroticism indicators found in
both samples indicate that both groups are
characterized by self-sufficiency and emo-
tional stability.

In the research of Muhamed Kabardov,
indicators of extraversion have repeatedly
correlated with indicators of communication
ability (Kabardov, 2018). In studies of the for-
mation of regulatory experience in students
and teachers by Alexey Osnitsky, the charac-
teristic of agreeableness was considered as
an indicator of a tendency towards coopera-
tion (Osnitsky, 2010).

Differences were also found in indicators
of the general level of self-regulation, which is
the internal purposeful activity of the teacher.
Teachers with a high level of readiness for IA
have a higher level of formed self-regulation
of behavior, manifested in independence and
awareness in achieving goals, as well as
flexibility and adequate response to chang-
ing conditions. According to Alexey Osnitsky,
teacher self-regulation is one of the leading
psychological determinants of readiness for
innovative activity, since self-regulation pro-
cesses contribute to the successful imple-
mentation of innovative activities through
forecasting, planning, developing action
programs, analyzing their implementation,
and subsequent correction and reflection of
innovative actions.
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During the analysis of barriers prevent-
ing innovative activity, both common barriers
prevalent among both groups of teachers to
approximately the same extent and barriers
predominantly characteristic only of teachers
with low innovative readiness were identified.
Among the common barriers were: heavy
workload, lack of material incentives, and
lack of help in mastering innovations within
the team. These barriers can be attributed to
external motives.

Barriers predominantly characteristic of
teachers with low readiness include: insuf-
ficient awareness of innovative events, the
conviction that effective teaching can be done
in the old way, and fear of negative results of
activities. These indicators can be attributed
to internal motives of innovative activity.

The data we obtained are consistent with
the results of Elena Frantseva, who also be-
lieves that the leading barriers for teachers
are “fear of the unknown, when preference
is given to the familiar; denial of the need
for change and fear of obvious losses (e.g.,
maintaining the same salary with increased
labor costs, lack of resources and time, etc.)”
(Frantseva, 2017, p. 104).

Esra Firat and Fatma Torun, analyzing
factors of innovative activity, concluded that
risk-taking propensity is an important predic-
tor of a high level of innovative readiness in
teachers. The authors suggest that the train-
ing of future teachers should be planned in
such a way that they increase their risk-taking
behavior during the learning process (Firat &
Torun, 2022).

According to Tatyana Chirkova, the au-
thor of the questionnaire, the more innova-
tive barriers a teacher notes, the lower their
level of innovative potential. Considering the
fact that in the group of teachers with a low
level of readiness, the frequency indicators
for choosing barriers are significantly higher
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than in the group with a high level of readi-
ness, it can be said that most teachers with
a low level of readiness have a very low in-
novative potential. This manifests itself in a
formal attitude towards work, indifference to
changes in their work, which can lead to a
decrease in the effectiveness of professional
activity and also adversely affect the per-
sonal development of students.

The obtained significant regression
B-coefficients and correlations give us reason
to assert the dependence of psychological
readiness for innovative activity of teachers
on the level of formed self-regulation of be-
havior, as well as on the level of agreeable-
ness, emotional stability, conscientiousness,
and openness to new experiences.

Conclusion

The results of the study showed the fol-
lowing:

1. Teachers with a low level of RIA are
characterized by greater rigidity, conserva-
tism, passivity, and less sociability; teach-
ers with a high level of readiness are more
agreeable, socially active, and curious; both
groups of teachers do not differ in neu-
roticism and conscientiousness indicators,
meaning both groups are characterized by
self-sufficiency, emotional stability, and re-
sponsibility.

2. The leading barriers to innovative activ-
ity for teachers with a low level of readiness
are heavy workload, fear, lack of material
incentives, and lack of help in mastering in-
novations. Their innovative activity is hin-
dered by: insufficient awareness of innovative
events, the conviction that effective teach-
ing can be done in the old way, and fear of
negative results of activities. Such teachers
are indifferent to changes in their work; rare
innovations may be used solely in cases of
“official necessity.”
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3. Teachers with a high level of readiness
were found to have a higher general level of
self-regulation of behavior. Consequently, a
high level of readiness for innovation is en-
sured by higher indicators of the general level
of self-regulation.

The initial hypothesis, according to which
teachers’ readiness for innovative activity can
be influenced by such psychological prereg-
uisites as high self-regulation of behavior,
responsible attitude towards fulfilling one’s
duties, conscientiousness, agreeableness,
and innovative potential, was confirmed.

Thus, a high level of general self-regu-
lation is one of the leading factors for the
successful mastery and implementation of
new types of pedagogical activities. Special-
ists with a low general level of self-regulation
exhibit a low level of motivation, a need for
the application of external motivation stimuli
(material reward, assignment of a higher
qualification level, satisfactory working con-
ditions, external positive evaluation from oth-
ers, relaxation of requirements, control, etc.),
psychological relief, and changes in thinking
and lifestyle.

In conclusion, it should be noted that
the activity of mastering and implementing
innovations is not easy for many teachers.
Established activity habits, concerns about
new working conditions, uncertainty about
the benefits for oneself and the necessity of
innovations, and much else form negative
motivation towards change. The teacher’s
innovative activity and its effectiveness will
largely be determined by whether they under-
stand the personal, professional, and social
meaning of applying these innovations, and
undertake their search and choice.

This study fills the gap in fundamental
research on the problem of professional so-
cialization of teachers under conditions of
permanent transformation, in particular the
activity of teachers in advanced educational
systems, and provides grounds for asserting
the need for a critical rethinking of the criteria
base for evaluating the process and results of
teacher preparation.

Limitations. We recognize that this
study has a number of limitations. The
study focuses exclusively on teachers of the
Belgorod region, which may not reflect the
situation in other regions or countries. The
cultural context can influence psychologi-
cal readiness for innovative activity. Also,
the analysis of prerequisites and barriers
to innovative activity was carried out on a
sample size of 120 people. In future stud-
ies, it may be possible to involve teachers
from other cities to increase the validity
and reliability of the results. Despite these
limitations, this study may be one of the
first to examine the prerequisites and bar-
riers to innovative activity among educa-
tors. This makes a new contribution to our
understanding of the need to develop the
professional socialization of a teacher in the
context of transformation and rethinking of
the criteria base for evaluating the process
and results of teacher training, including
readiness for continuing education.

Abbreviations

The following abbreviations are used in
this manuscript:

IA innovative activity

RIA readiness for innovative activity
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Abstract

Context and relevance. The relationship of the PhD student and the supervisor
acts as one of the crucial factors of motivation, well-being or dropout. Objective.
To identify the relationship between academic supervision styles and PhD students’
motivation, perseverance, well-being and burnout. Hypothesis. Academic super-
vision styles will be related to motivation, well-being, perseverance, and burnout
directly or inversely depending on whether they support or frustrate basic psycho-
logical needs. Methods and materials. The study involved 142 PhD students
(M = 28,8, SD = 5,2, 54% female). The theoretical basis of the work was self-
determination theory, which allows us to understand the contribution of styles that
support or frustrate basic psychological needs to the motivation and outcomes of
PhD students’ research activities. The study used the Universal Perceived Locus of
Causality (UPLOC) and academic burnout scales, the Questionnaires on Academic
Supervision Styles (QA2S) and well-being (The PERMA Profiler). Results. The
results showed that autonomous and structuring academic supervision styles are
the factors of autonomous motivation, whereas controlling and chaotic academic
supervision styles are the factors of external motivation and amotivation. The quality
of motivation mediates the effect of academic supervision styles on PhD students’
perseverance and burnout, specifically cynicism and exhaustion. Autonomous and
structuring styles are positively, while chaotic and controlling styles are negatively
related to well-being and its aspects. Conclusions. Autonomous and structuring
styles are the most favourable for PhD students. Mastering them, as well as reduc-
ing the use of unfavourable demotivating styles can become targets of work in the
organisation of academic supervisors’ professional development.

Keywords: academic supervision styles, basic psychological needs, motiva-
tion, perseverance, well-being, burnout, self-determination theory, PhD stu-
dents
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CTunb Hay4YHOro pyKOBOACTBA Kak NpeaukTop
MOTMBaLMU U BbIrOPaHUSA acnUpaHToOB

JI.LA. Mapuyk

HaumnoHanbHbIM ncCnefoBaTenbCKNin YyHMBEPCUTET «BbicLuas LwKona 3KOHOMUKN»,
Mockea, Poccuiickas degepaumsa

> Imarchuk@hse.ru

Pesrome

KoHTeKcT u aktyanbHocTb. OTHOLLEHWA acnupaHTa C Hay4YHbIM PyKOBOAW-
TeNnem BbICTYNAKT OAHMM M3 peLuaromx hakTopoB MoTuMBaumu, Gnaromno-
nyuma nnum otcesa. Llenb. BbissBUTL CBSI3b CTUMEN HAay4HOro PyKOBOACTBA C
MOTUBaLMEN, HACTONYMBOCTbLIO, 61AronosyYnemM 1 BbiropaHMeM acnmpaHToB.
M'wnotesa. CTUnNM Hay4HOro PyKOBOACTBA CBA3aHbl C MOTUBaLMen, 6naromno-
ny4ymeM, HaCTONYNBOCTLIO U BbIrOPaHNEM MPSIMO UK 06PATHO B 3aBUCMMOCTH
OT TOro, NOAAEPXKUBAIOT OHU UK PPYCTPUPYIOT H6a30Bble NCMXONOornyeckne
notpe6HocTn. MeTtoabl M maTtepuanbl. B nccnegosaHum npuHanu ydactve
142 acnupaHTta (M = 28,8, SD = 5,2, 54% >eHLWHbI). TEOPEeTUHECKOW OCHO-
BOW paboTbl CTana Teopus camogeTepMnHaLm, No3BonsioLLas NOHATb BKNaL,
CTUNen, NopAePXXNBaLLNX MK PpyCTpUpYOLLMX 6a30Bble NCUXONOrnyeckme
NoTpe6bHOCTW, B MOTUBALMIO U BHYTPEHHME pe3ynbTaTbl UCCeaoBaTenbCkomn
[eATenbHOCTU acnupaHToB. VICnonb3oBaHbl LUKasbl TUMOB MOTMBALIMOHHOWM
perynaumn (UPLOC) n BbIropaHusi, ONPOCHWKN CTUMEN Hay4YHOro pykoBOA-
ctea (CTUHAPY) n 6narononyuns (The PERMA Profiler). PeaynbtaTtbl. No-
Ka3aHo, YTo hakTopaMu aBTOHOMHOW MOTUBALMW SBMSIOTCH aBTOHOMHbIA 1
CTPYKTYPVPYIOLLMIA CTUMN HAy4HOrO PYKOBOACTBA, TOrAa Kak hakTopamm aKe-
TepHanbHOM MOTMBaLMKN U aMOTUBALIMN SIBMSIKOTCS KOHTPONMPYIOLLMIA U XaoTu-
Yyeckuii cTunn. Ka4ectBo MOTVBaLMK ONocpeayeT BAVSHWE CTUMEN HayYHOro
PYKOBOACTBA Ha HACTOWYMBOCTbL W BbIrOpaHue acnMpaHToB, 8 UMEHHO — Lin-
HU3M W UCTOLLEeHNe. ABTOHOMHbIV U CTPYKTYPUPYHOLLMIA CTUNW NONOXUTESb-
HO, @ XaOTM4ECKUIA U KOHTPONMPYIOLLMIA OTpULaTeSIbHO CBA3aHbl C O6LUMM
nokasaresnieM u oTAeNbHbIMU acnekTamu 6naronony4yus. BoiBoabl. ABTOHOM-
HbIA U CTPYKTYPUPYIOLLUIA CTUNW Hanbonee 61aronpuaTHbl ANa acnupaHTos,
OBNafeHve VMK, a TakxKe CHUXKEHWEe MCMONb30BaHUA He6NaronpuaTHbIX Ae-
MOTUBUPYIOLLMX CTUMEN MOTYT CTaTb MULLEHAMM paboTbl Mpy opraHn3auum
NOBbILLEHNSA KBaNMUKaLmmn Hay4HbIX pyKOBOAUTENEN.

KnroueBblie cnoBa: ctvnm Hay4YHOro pykoBOACTBa, 6a30Bble Ncuxonormye-
CKue noTpebHOCTU, MOTUBaLMS, HACTONYMBOCTb, 6naronony4me, BoiropaHue,
Teopua camogeTepMmmHaunn, acnmpaHTbl

duHaHcupoBaHue. ViccnefoBaHne OCyLLIECTBNEHO B paMkax Mporpammbl hyHAaMeHTanbHbIX 1C-
cnepoBanHuii HAY BLLUD.

BnarogapHocTh. ABTOp BbipaXkaeT 651aro4apHOCTb 3a OKa3aHHYH MoAAEep>XKY Hay4HOMY PyKOBO-
nutento npodp. T.O. Nopaeesoid.

[ononHutensHble AaHHble. Habopbl JaHHbIX [OCTYNHbI No appecy: https://doi.org/10.48612/
MSUPE/u6ug-a8ev-tne3

[Ansa uutuposaHusa: Mapuyk, JT1.A. (2025). CTunb Hay4HOro pykoBoACTBa Kak NpeaMkTop MoTUBaLmMn
M BbIrOpaHus acnupaHToB. [lcuxonormyeckas Hayka mn obpasosaHue, 30(3), 100-110. https://doi.
org/10.17759/pse.2025300308
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Introduction

Russia is losing its position in the ranking
of countries in terms of scientific research,
the shortage of young scientific personnel is
increasing, and the number of university aca-
demic staff is decreasing'. PhD students are
the talent pool of both academic staff and uni-
versity teachers. At the same time, they report
low levels of psychological health and well-
being, high levels of stress and mental dis-
orders (Sverdlik, 2024), and other difficulties
such as balancing work and research, pre-
paring and publishing articles, and a lack of
academic skills (Zhuchkova, Terentev, 2024).
The relationship with the academic supervisor
is one of the most important factors influenc-
ing PhD students’ motivation, well-being and
dropout intentions (Sverdlik et al., 2018).

Relationship and academic

supervision style

Studies of the relationship between PhD
students and their academic supervisors
show that the supervisors play an especially
important role in predicting the PhD students’
well-being and success. An assessment of
the effects of three sources of social support
(supervisor, peers, and relatives) on positive
emotions, perceived progress, and intention
to continue studying showed that supervisor
support was the only factor that significantly
predicted PhD students’ academic outcomes
(De Clercq et al., 2019). PhD students with
moderate social support were more likely to
intend to drop out than those with high sup-
port (Cornér et al., 2024).

PhD students value academic integrity,
constructive feedback, open communication
and collaborative working with their supervi-

1 https://issek.hse.ru/mirror/pubs/share/1013106714.pdf
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sors. They prefer supervisors who foster car-
ing relationships to those who focus on instru-
mental roles (Roach, Christensen, Rieger,
2019). Supportive academic supervision has
a positive impact on doctoral students’ cre-
ativity by encouraging academic engagement
and fostering social connections (Zhang et
al., 2024).

Many classifications of academic super-
vision styles have been proposed (Gruzdev,
Terentev & Dzhafarova, 2020; Mainhard et
al., 2009). The most well-developed approach
to motivation and the study of motivating and
demotivating interaction styles is self-deter-
mination theory (SDT) (Ryan, Deci, 2017).
We will use the typology developed within
the SDT framework, which distinguishes dif-
ferent supervisor interaction styles based on
the satisfaction of three basic psychological
needs (BPNs) (Devos et al., 2015; Ryan, De-
ci, 2017). These needs are considered sourc-
es of intrinsic motivation. Accordingly, these
needs are categorised as either supportive or
frustrating of BPNs for autonomy (feeling in
control of one’s actions), competence (feel-
ing effective in one’s actions) and relatedness
(feeling accepted by others). Previously, the
main focus of research has been on auton-
omy-supportive and controlling (non-punitive
and punitive) styles of academic supervision
(Richer, Vallerand, 1995).

PhD students who successfully complet-
ed their studies felt that they had received
more support from their supervisors, depart-
ments, and peers for their BPNs (Litalien,
Guay, 2015). Support for BPN during PhD
studies fosters the development of a sci-
entific identity linked to career aspirations
(Meuleners, Neuhaus, Eberle, 2023). In a
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model of PhD student support, BPN for com-
petence is supported through structure and
BPN for relatedness is supported through in-
volvement (Devos et al., 2015). Several stud-
ies have suggested that the three BPNs play
different roles: autonomy and competence
support are important for the motivation and
well-being of PhD students (Shin, Goodboy,
Bolkan, 2022; Marchuk, Gordeeva, 2024),
while relatedness is important for the desire
to pursue an academic career (Meuleners,
Neuhaus, Eberle, 2023).

There is evidence regarding the role of
gender among PhD students. Support for
the three BPNs is related to mental health
in PhD students of both genders; the most
important of these is support for the BPN for
competence. PhD students require a struc-
tured academic environment that provides
clear expectations and communication, con-
structive feedback, attentive guidance, and
support to maintain motivation and effort.
Women may also benefit from an approach
that fosters autonomy rather than control
(Wollast et al., 2023).

Well-being, burnout and perseverance

of PhD students

Two categories of resources contribute
to the well-being of PhD students: personal
resources, such as self-efficacy and intrinsic
motivation, and environmental resources,
such as support from supervisors, depart-
ments, families, peers, institutions and public
policies (Acharya, Rajendran, 2023). Environ-
mental factors that can negatively affect the
psychological health and well-being of PhD
students include isolation and difficult rela-
tionships with supervisors, colleagues and
the department (Jackman, Sisson, 2022).

Burnout is one of the indicators of ill-be-
ing. In both the classical model by C. Maslach

and S. Jackson and the updated model by
W. Schaufeli, burnout is characterised by two
components: exhaustion and depersonalisa-
tion (cynicism and mental distance). Dissat-
isfaction with academic supervision, the fre-
quency of contact and the quality of motiva-
tion are related to the experience of academic
burnout and dropout intentions (Cornér et al.,
2021; Devine, Hunter, 2016; Shin, Goodboy,
Bolkan, 2022).

The perseverance shown in pursuing a
chosen goal is related to success in the activ-
ity and the intention to continue learning (Gor-
deeva, Sychev, 2024), which is also relevant
to PhD students. Research in self-determi-
nation theory (SDT) shows that autonomy
support and basic psychological needs (BPN)
satisfaction underpin the intention to continue
learning (Litalien, Guay, 2015; Wollast et al.,
2023). However, the relationship between
academic supervision styles based on BPN
satisfaction or frustration and PhD students’
perseverance and willingness to put effort
into scientific work remains unclear.

The study aimed to identify the relation-
ship between academic supervision styles
that support or frustrate PhD students’ BPN
and their motivation, perseverance, academic
burnout, and well-being.

Hypotheses: Autonomous and structur-
ing academic supervision styles that support
BPN for autonomy and competence will be
directly related, predicting autonomous mo-
tivation, perseverance and well-being, while
negatively predicting burnout. Chaotic and
controlling styles that frustrate BPN will con-
tribute to controlled motivation and burnout.

Participants and methods

Participants: Participants in the study in
winter 2023 were 142 PhD students of Rus-
sian universities (M=28,8; SD=5,2), including
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54% women: 30% in the first year, 31% in the
second year, 24% in the third year, and 14%
in the fourth year (Marchuk, 2025).

Methods: The academic supervision
styles were assessed by the author’s Ques-
tionnaire on Academic Supervision Styles
(QA2S) (Gordeeva, Marchuk, Butenko,
2024), which was based on the SDT and a
study of several similar instruments. Consist-
ing of 14 statements, it assesses four styles:
two that support BPNs for autonomy and
competence (autonomous and structuring),
and two that frustrate these BPNs (controlling
and chaotic). Respondents rate the following
statements on a 5-point Likert scale «My su-
pervisor...»: «welcomes my contributions to
our discussions» (autonomous); «controls me
quite tightly» (controlling); «helps me make
sense of the scientific ideas, problems, and re-
search» (structuring); and «criticises my work
and ideas without explaining how to correct
them» (chaotic). The skewness and kurtosis
of the questionnaire scales were within +1,5
(from —0,90 to 1,25 and from —0,71 to 1,47, re-
spectively). Confirmatory factor analysis was
used to test the four-factor structure of the
questionnaire, showing an acceptable fit with
the data (x?(68) = 131, y¥/df = 1,93, p < 0,001,
TLI= 0,908, CFl = 0,927, SRMR = 0,085, RM-
SEA = 0,081 [0,060, 0,102]). The reliability of
this and other questionnaires is summarised
in the table.

The PhD students’ motivation was as-
sessed using The Universal perceived locus
of causality scales (UPLOC) (Sheldon et al.,
2015). Respondents were asked to rate 29
statements on a 5-point Likert scale in re-
sponse to the question, «Why are you cur-
rently working on your thesis/research?».
The questionnaire consists of six scales:
two scales assess autonomous motivation:
intrinsic motivation («Because | enjoy it»)
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and identified motivation («Because | feel
this is my calling»), three scales assess
controlled motivation: positive introjected
motivation («Because it is important for me
to be successful»), negative introjected mo-
tivation («Because | feel ashamed to give
up this activity and look unsuccessful») and
external motivation («Because | started this
activity and now | have to continue») and
one scale assesses amotivation («Honest-
ly, I don’t know. | feel like I'm just wasting
my time»).

Well-being was assessed using the Rus-
sian version of the PERMA Profiler question-
naire (Isaeva, Akimova, Volkova, 2022). The
study comprised 17 questions ranging from
0 (“none of the time/not at all”) to 10 (“all of
the time/ extremely”) and six scales, five of
which corresponded to the PERMA well-be-
ing model: positive emotions («How often do
you feel joyful?»), engagement: («How often
do you lose track of time while doing some-
thing you enjoy?»), relationships («To what
extent do you receive help and support from
others when you need it?»), meaning («To
what extent do you lead a purposeful and
meaningful life?»), accomplishment (<«How
often do you achieve the important goals you
have set for yourself?»).

The Academic Burnout Scale (Cornér et
al., 2021) comprises cynicism and exhaus-
tion scales, as well as ten statements that
are rated on a seven-point Likert scale. «I
have difficulties in finding any meaning to my
doctoral dissertation» (cynicism) and « | feel
overwhelmed by the workload of my doctoral
research» (exhaustion).

Perseverance was measured using a
modified version of the 6-item persistence
scale (Gordeeva & Sychev, 2024), which
was assessed using a 5-point Likert scale.
Example statement: «| achieved a goal in
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scientific work that required several years of
effort».

Data analysis was carried out using the
RStudio and Jamovi statistical packages.

Results

Autonomous and structuring styles are
positively related to each other, but negatively
related to their opposites. The same applies
to chaotic and controlling styles.

The autonomous style is directly related
to autonomous forms of motivation (intrin-
sic and identified) and negatively related
to amotivation. The structuring style is only
related to identified motivation, reflecting
motives of personal value and connection to
goals, and is negatively related to amotiva-
tion. Chaotic and controlling styles are neg-

atively related to autonomous motivation
and directly related to external motivation
and amotivation. Autonomous and structur-
ing styles are directly related to persever-
ance, while controlling and chaotic styles
are inversely related.

Autonomous and structuring styles are
directly related to well-being and its three di-
mensions: engagement, meaning and accom-
plishment. The controlling and chaotic styles
are negatively related to accomplishment,
meaning and the general well-being, and are
not related to engagement. The autonomous
style is negatively related to burnout and its
components, whereas the structuring style is
only related to cynicism. The controlling and
chaotic styles are positively related to burnout
and its aspects.

Table
Descriptive statistics, scale reliability, correlations between questionnaires scales

3 2 2 . b

£ = E ] o S

Parameters e = 3 8 (23 8

) 5 2 o = 5

E: © ® 5
Autonomous — 3,96(0,9) 0,85
Controlling -0,22* — 1,65(0,63) 0,70
Structuring 0,70*** -0,22* — 3,48(1,01) 0,85
Chaotic -0,55"** | 0,47*** | -0,63*** — 1,73(0,71) | 0,70
Intrinsic 0,24** -0,20* 0,16 -0,29*** | 3,81(0,98) 0,93
Identified 0,32*** -0,31*** 0,23** -0,33*** | 3,78(0,91) 0,90
External -0,14 0,33*** -0,07 0,29*** 2,29(1,06) 0,83
Amotivation —-0,36™** 0,38*** -0,21* 0,36™** 2,24(1,16) 0,94
Burnout -0,27** 0,33*** -0,15 0,28* 3,33(1,33) 0,88
Cynicism -0,27** 0,29*** -0,20* 0,31*** 3,29(1,59) 0,85
Exhaustion -0,22* 0,29*** -0,08 0,20* 3,36(1,43) 0,85
Perseverance 0,28"** -0,21* 0,22* -0,19* 3,55(0,70) 0,72
Engagement 0,38*** -0,14 0,29*** -0,14 | 6,99(1,84) | 0,78
Meaning 0,40** -0,23** 0,26** -0,20* 7,01(2,07) 0,89
Accomplishment 0,43 —-0,28*** 0,34** -0,30"** | 7,13(1,62) 0,79
PERMA 0,36 —0,24** 0,21 —-0,22* 6,86(1,48) 0,92

Note. * — p < 0,05, ** — p < 0,01, *** — p < 0,001.
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The study found no statistically significant
differences in the evaluations of academic su-
pervision styles according to the gender of the
PhD students (t = 1,52, p = 0,131; t = 0,32,
p =0,753;t =213, p = 0,035; t = —-1,19,
p = 0,238). Additionally, no statistically sig-
nificant differences in the variables (figure )
by year of study were observed.

To test the assumption that styles and mo-
tivation influence burnout and perseverance,
a structural model was constructed (see fig-
ure). The estimation of this model showed an
acceptable fit to the data: y*> = 1644; df = 1153
(y?/df < 3); p<0,001; CFl=0,898; TLI = 0,887;
SRMR = 0,076; RMSEA = 0,057; 90% confi-
dence interval for RMSEA: 0,050-0,063.

As the structural model shows, an au-
tonomous academic supervision style
positively predicts autonomous motivation
(both intrinsic and identified) and nega-
tively predicts controlled motivation (both
external and amotivation). The structuring
style predicts autonomous motivation. The
controlling and chaotic styles are negative

Autonomous
style

0.35**

-0.31**
0.82%**

Controlling
style

-0.32*

0.64mE 0.47%*

0.27**
Structuring
style

-0.32**

0.43**
Chaotic
style

* p<0,05, ** p<0,01, *** p<0,001

predictors of autonomous motivation and
positive predictors of controlled motivation.
Autonomous motivation positively predicts
perseverance and negatively predicts cyni-
cism, whereas controlled motivation pre-
dicts both aspects of burnout. These two
types of motivation mediate the effects of
academic supervision styles on the depen-
dent variables.

Discussion

The styles associated with BPN for au-
tonomy demonstrate the greatest predictive
power, which correlates with SDT’s general
view of the key role of this need in activ-
ity. The total number of style effects on the
studied variables suggests that environ-
mental factors should first be changed by
eliminating unproductive interaction styles
(controlling and chaotic), and secondly
by teaching interaction styles that support
BPNs.

Preferences for BPN supportive super-
visory styles for the PhD students’ internal

R2=0.52

Perseverance
0.40*

|

Autonomous
motivation

0.21% R2=0.79

0.72%* 0.59%*

Controlling R2=0.55

motivation
0.53*

Fig. Structural model of the relationship between burnout aspects, perseverance and the academic

supervision styles, quality of motivation: *
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outcomes under consideration are consis-
tent with data from a study of PhD student
exhaustion and dropout intentions, which
showed that positive aspects of interac-
tions with supervisors include advice and
training, psychological support, protec-
tion, honest interaction and feedback, and
a working relationship characterised by
interest and enthusiasm (Devine, Hunter,
2016).

The styles that frustrate PhD students’
BPNs (controlling and chaotic) are unde-
sirable because they include demotivating
aspects of academic supervision. These as-
pects correlate with study data that showed
the negative effects of a lack of responsibil-
ity, interest, trust and organisation, as well
as overly critical and demanding behaviour,
a lack of communication and good treatment,
and an inability to advocate for the interests of
PhD students or provide mentoring (Devine,
Hunter, 2016).

On average, PhD students highly appre-
ciated supervisors using autonomous and
structuring styles as opposed to controlling
and chaotic styles. This may indicate that
relationships are generally built harmoni-
ously despite external obstacles in academic
alliances, such as supervisors’ lack of pro-
fessional development and high workloads
(Biricheva, Fattakhova, 2021).

Training academic supervisors in mentor-
ing can improve the institution of academic
supervision. This training should include the
use of motivating styles, reducing the use of
frustrating BPNs and demotivating interac-
tion styles, and providing feedback in terms

of both academic research and relation-
ship management (Devine, Hunter, 2016;
Schmidt, Hansson, 2018).

A limitation of the study is its cross-sec-
tional nature, which does not allow us to be
certain of the causality of the associations
found.

Prospects for future research could
include studying preferred styles at differ-
ent stages of PhD studies and in different
socio-demographic settings, as well as
studying the effectiveness of interventions
and training that teach supervisors about
interaction styles.

Conclusion

Support from supervisors of BPN for
autonomy and competence is important for
PhD students’ current scientific activities, in
which BPN in relatedness plays a second-
ary role. However, it is probably more im-
portant for long-term effects. Autonomous
motivation and perseverance are associ-
ated with autonomous and structured styles
of academic supervision, while controlled
motivation, amotivation and burnout are as-
sociated with controlled and chaotic styles.
Academic supervision style is an important
predictor of autonomous and controlled
motivation, perseverance and well-being,
or conversely, burnout, in PhD studies. As
autonomous and structuring styles are the
most favourable for PhD students, master-
ing these styles, as well as other ways of
supporting BPNs, could be a focus for ad-
vanced training programmes for academic
supervisors at universities.
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Abstract

Context and relevance. Currently, hypertext systems are beginning to play an
increasingly important role both in the media and in the educational process.
Despite a significant array of hypertext studies, most of them are theoretical,
and there is a shortage of works on educational hypertext. Objective. To pres-
ent a pilot experimental study aimed at identifying, using an eye tracker, the
features of the primary perception of an educational hypertext by 7-8 grade
students, their orientation in the text and the distribution of attention in the pro-
cess of working with the main text and hyperlinks. Hypotheses: 1) the first
reading of the educational hypertext will be sequential, accompanied by stu-
dents’ familiarization with the content of hyperlinks as they appear in the main
text; 2) due to the additional cognitive load that occurs when working with hy-
pertext structures, adolescents will have a relatively low level of hypertext com-
prehension. Methods and materials. Oculographic method, statistical analy-
sis of the oculographic recordings, questionnaire for data collection, authors’
diagnostic tool “Hypertext comprehension”. The sample included 33 students
in grades 7-8 (12 boys and 21 girls, aged 12—15 years (M = 13,8, SD = 0,8)).
Results. As for attention, the area of greatest intensity included text passages
containing specific factual information. Although, due to the immanent proper-
ties of the hypertext, adolescents read it non-linearly, the first reading of the text
was relatively consistent, without significant text gaps. High and relatively high
levels of comprehension were shown by 12,1% of students, average — 48,5%,
low and very low — 39,4%. Conclusions. In the process of reading, teenag-
ers used not the F-pattern, but the commitment pattern. This result is largely
explained by the specifics of working with educational hypertext, when students
are given the instruction to read analytically. The prevalence of a low level of
understanding indicates that schoolchildren have serious problems in semantic
reading in general and reading electronic educational hypertexts in particular.

Keywords: reading and understanding of text, educational hypertext, eye
tracker, adolescents, psychological specificity
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Mcuxonoruvyeckmne oco6eHHOCTU B3aMMoOAencTBUS
yyawymxcs 7—8-X KnaccoB C rmnepTeKCToM:
TeopeTUKO-IKCNepMMeEHTaNbHOEe UcciegoBaHue
C UcnoNib3oBaHUEM aluTpeKepa

H.A. BopuceHko' 0<, A.A. NaHu4eBa?, K.B. MupoHosa', C.B. LlLiuwkosa’

' ®efepanbHbI Hay4YHbIA LEHTP NCUXONOMMHYECKUX U MEXANCLUMMIIMHAPHBLIX UCCNIEL0BAHUN,
Mockea, Poccuiickas ®egepauus

2 bepeparnbHOE rocynapCTBEHHOE BIOIKETHOE YUHpEXOEHNE HayKM «OCYAapCTBEHHbIN Hay4YHbI
ueHTp Poccunckon ®epepaunm — VIHCTUTYT MemKo-6monornyecknx npobnem PAH»,
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< borisenko_natalya@list.ru

Pe3rome

KOHTeKCT u akTyanbHOCTb. B HacTosLLee Bpems rMnepTeKCTOBbIE CUCTEMBI
Ha4MHaloT urpatb Bce 6onee BaXKHYIO ponb U B CpefcTBax MHdopmaumu, n
B 0o6pasoBarefsisHOM mnpolecce. HecMoTps Ha 3HaYUTENbHBIA Maccue UC-
CnepoBaHWi rmnepTekcTa, G60MbLUMHCTBO M3 HWUX HOCUT TEOPEeTUYECKUIA Xa-
pakTep, Takxe B Aeduumte okasbiBalTCA paboTbl, Kacarowmecs y4ebHoro
ryuneptekcTa. Llenb. BobisiBneHve ¢ NOMOLLbIO avTpekepa MCUMXOorn4eckomn
cneundmrKn B3aMMOAeNCTBUS yHaLLmxcs 7—8 KnaccoB C y4ebHbIM runepTek-
CTOM, 8 UMEHHO CNefyHoLLMX 0CO6EHHOCTEN: 1) NEPBMYHOrO BOCMPUATUS TEK-
cTa 1 CrnefoBaHus yCTaHOBKE Ha MocnefoBaTesnlbHOe aHanMTuyeckoe YTeHuve,
2) pacnpefeneHvs BHUMaHUS y4alumxcs B rpouecce padoTbl ¢ OCHOBHbIM
TEKCTOM W COAEpPXaHWeM TUMepcehbinioK, 3) OPUEHTUPOBKN B TEKCTE U ero
noHumanus. M'mnoTtesbl: 1) NneperYHOE YTeHMe y4ebHOro runeprekcTa 6yget
nocrnepoBaTesibHbIM, COMPOBOXAATHCS O3HAKOMIEHWEM YHaLLMXCA C COAEP-
XaHVeM rMnepcebINiok Mo Mepe WX NOSIBAIEHUS B OCHOBHOM TEKCTE; 2) B CUITY
OOMOJTHUTENBbHON KOTHUTVBHOWM Harpy3ku, BO3HUKaKoLLEen npu paboTe ¢ runep-
TEKCTOBbIMW CTPYKTYpamu, y NOAPOCTKOB 6yAeT AOMUHMPOBATL HEJOCTaTOu-
HO BbICOKWIN YpOBEHb NMOHMMaHUA y4ebHoro runeptekcta. Metoabl u mate-
puanbl. Okynorpaduyeckuini MeTof, CTaTUCTUHECKUIA aHann3 pesynbTaTtoB
perncTpauum OKyrioOMOTOPHON aKTUBHOCTM, aHKeTa C AaHHbIMW UCTbITYEMbIX,
aBTOPCKMIN AMArHOCTUYECKUA MHCTPYMeHTapuin «[loHMMaHne runeprekcra».
B BbI6OpKY BoLLKM 33 yvalumxca 7—-8 knaccos (12 manbymkoB 1 21 AeBouKa,
Bo3pact — 12-15 net (M = 13,8, SD = 0,8)). Pe3ynbratbl. C TOYKM 3peHus
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BHUMaHWsi B 06M1acTb HambomnblUe UHTEHCUBHOCTW MOMann TEKCTOBble OT-
PbIBKW, COAEPXaLLMe KOHKPETHYIO dakTyasibHy0 HdopmaLmio. XoTa B cuny
VMMaHEHTHbIX CBOWCTB, MPUCYLLUMX FMNepTeKCTY, NMOAPOCTKN YUTann TEeKCT
HeNIMHEeNHO, MepBMYHOE YTEeHWe ObINo OTHOCUTENbHO MOCNefoBaTeNbHbIM,
6€e3 CyLLeCTBEHHbIX TEKCTOBbIX NMPOMYCKOB. BbICOKUA 1 OTHOCUTENBHO BbICO-
KW YPOBHU MOHMMaHMA nokasanu 12,1% ucnbityembix, cpegHuin — 48,5%,
HU3KWIA 1 04eHb HU3Kui — 39,4%. BbiBoAbl. B npouecce 4TeHns noapocTKu
npuMeHsanu He F-naTtTepH, a naTTepH NPUBEPXKEHHOCTU, YTO BO MHOrOM 00b-
ACHAETCA crneumdurKon paboTbl C YH4EOHbIM TMMEPTEKCTOM, Korga y4allmm-
Csl jaeTca ycTaHOBKa Ha aHanutuyeckoe 4YteHue. lMpeobnagaHne HU3KOro
YPOBHA MOHMMaHWA CBUAETENLCTBYET O HANNYMN Y LUKOSTIbHUKOB CepPbe3HbIX
npo6siem B 0651aCTU CMbICIOBOrO YTEHUS B LIESIOM U YTEHWUS 3N1EKTPOHHOMO
y4e6HOro rmnepTekcTa B YaCTHOCTH.
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Introduction fano, LeFevre, 2007; Skulmowski, Xu, 2022;

Since electronic hypertext emerged in
the mid-1960s and especially in the last two
decades, psychologists have been study-
ing electronic hypertext quite actively about
its specificity and influence on the mental
development of students (N. Belyaeva,
A. Voyskunsky, O. Arestova, M. Solodov,
M. Lebedeva et al., K. Ganel et al., D. Deste-
fano, J. Lefevre, I. Tsumbakh, |. Piksnar,
K. Rayner, L. Salmeron). Interest in this is-
sue is determined by the role that hypertext
systems play in modern media, representing
a real alternative to printed texts and taking
an increasingly important place in the educa-
tional process.

Among the most important problems
of the study of hypertext, psychologists
highlight the following: increasing cognitive
load on students including interacting with
non-linear text (Voiskounskiy, 2017; DeSte-

Taky-eddine, Madaoui, 2024); the specifics
of navigation activities; the influence of the
hyperlinks systems on users’ attention and
text comprehension (DeStefano, LeFevre,
2007; Schurer, Opitz, Schubert, 2023); the
use of cognitive and metacognitive strate-
gies for reading hypertext (Berlin Henis et al.,
2023; Lebedeva, 2022; Mironova, Borisenko,
Shishkova, 2024).

Analysis of relevant publications allowed
us to identify a number of provisions that
should be relied upon in hypertext research.

1. Hypertext, as one of the digital tech-
nologies, differs from classical printed text as
hypertextuality is fully realized only in elec-
tronic hypertext, which has such character-
istics as virtuality, dispersed structure, inter-
activity, compositional instability, nonlinearity,
openness, multimedia etc. (Stroikov, 2024,
pp. 16-17).
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2. The specifics of hypertext structure
determine the peculiarities of its perception
and the reader’s interaction with it. A virtual
structure of an electronic text includes the
main text and embedded hyperlinks leading
to hypotexts. (The term “hypotext” is used in
the most commonly accepted sense: as the
minimal text unit of hypertext available after
opening a hyperlink (Ryazantseva, 2010,
p. 54)). This virtual structure allows for nonlin-
ear reading, fragmentation, and the develop-
ment of a reader’s individual route. A number
of scientists note that the reader, especially
a novice with insufficient skills in navigating
hypertext structures, may “get lost” in cyber-
space, following links leading away from the
main text and failing to cope with the initial
task (Salmeron et al., 2015; Schurer, Opitz,
Schubert, 2023).

3. Interaction with hypertext increases
cognitive load due to the necessity to inte-
grate and retain information from different
information units in working memory. An in-
creased cognitive load can affect the success
of task completion negatively (DeStefano,
LeFevre, 2007). On the other hand, as the
recent studies show, proper organization of
the educational process can minimize the
negative aspects of interaction with hypertext
(such as loss of orientation, wandering from
the topic being studied, etc.) and develop a
strategy for balancing cognitive load in digital
learning (Skulmowski, Xu, 2022; Sweller, van
Merri nboer, Paas, 2019).

In general, despite the significant number
of studies dedicated to hypertext research,
they are mostly theoretical in nature and
often duplicate information obtained at the
early stages of its study. There is a shortage
of research related to educational hypertext,
which differs from non-educational (authen-
tic) hypertext primarily by the specifically or-
ganized educational and scientific information
it contains. Educational hypertext is marked
by such features as strict compliance with
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the educational task set, completeness and
integrity, defined structure, and a limited num-
ber of hyperlinks that contain reliable informa-
tion. Due to these properties, educational hy-
pertext allows the schoolchildren, to a certain
extent, to manage their cognitive activity.

Another shortcoming of modern hypertext
research is the rare use of precise methods.
There is a shortage of studies conducted
using oculography (eye tracking) method,
a technique for recording eye movements.
There is a number of such studies that have
been performed by foreign scientists (Rayner
et al., 2006; Salmeron et al., 2015; Strukelj,
Niehorster, 2018), but this method is rarely
used with Russian-language samples (see,
for example: (Beloedova, 2023; Berlin Henis
et al., 2023; Oganov, Kornev, 2018)).

Studying hypertext using the oculographic
method is a very promising direction. It allows
for the objectification of both the process of
text perception and the ways of interacting
with the text. The analysis of eye-movement
activity makes it possible to study models of
reading behavior and its types, as well as
reading strategies. However, we should take
into account that the practical use of an eye
tracker has a number of limitations and diffi-
culties (see Pokhoday et al., 2022 for details),
which will be discussed below.

The aim of the research is to identify, us-
ing an eye tracker, the psychological specifics
of 7th — 8th grade students’ interaction with
educational hypertext, namely, the following
characteristics: 1) the initial perception of the
text and the approach to consistent analytical
reading; 2) the distribution of students’ atten-
tion in the process of working with the main
text and the content of hyperlinks; 3) naviga-
tion in the text and its understanding.

On the basis of the stated goal, the re-
searchers formulated the following hypoth-
eses:

1. Since educational hypertext is distin-
guished by its special modeling of the infor-
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mation presented for organizing and manag-
ing students’ activities, we assumed that the
initial reading of educational hypertext will be
consistent and the students will simultane-
ously read the content of hyperlinks as they
appear in the main text.

2. Due to the additional cognitive load that
arises when working with hypertext struc-
tures, adolescents are likely to demonstrate
an insufficient level of understanding of edu-
cational hypertext.

Research Materials and Methods

During the study, the researchers con-
ducted an exploratory pilot experiment using
the following methods and techniques:

1. Oculographic method. To record eye
movements, we used a Gazepoint GP3 eye
tracker with a recording frequency of 60 Hz
and 9-point calibration before the experi-
ment. Depending on the computers available
in schools, the researcher demonstrated
the stimulus data on either 14-inch moni-
tors with a resolution of 1920 x 1080 pixels
(n = 9) or 17-inch monitors with a resolution
of 1280 x 1024 pixels (n = 24). The study
participants sat at a distance of 700-800 mm
from the screen. The participants’ head posi-
tion was not fixed during the recording. The
eye tracker only tracked the recording of the
primary reading, work with the diagnostic test
was not subject to video recording.

Statistical analysis of the results of ocu-
lomotor activity registration was developed
using the Python programming language and
jamovi software (V. 1.6.23.0).

2. A questionnaire with the subjects’ per-
sonal data. In the questionnaire, the students
indicated their age, gender, and grade.

3. The author’s diagnostic toolkit “Under-
standing Hypertext”, based on I.R. Galperin’s
theory of the types of information in the text

1
See:
4ca53ed6aff686106308e035 (date of request:15.09.2024).

Readability and naturalness of large texts.

(Galperin, 2007). It implements a gradual-
level approach which views understanding
not as a binary opposition (understood / did
not understand), but as a phenomenon that
unfolds stage-by-stage (understood more /
less) (Shcherbakova, Obolskaya, 2023). Pre-
viously, using this approach, we developed a
diagnostic technique to define the level of text
understanding by adolescents in the process
of comprehended reading from paper and
from screen (Mironova, Borisenko, Shish-
kova, 2024).

As the stimulus material, we chose a frag-
ment from the textbook “Pushkin, his Friends
and Contemporaries”, dedicated to the an-
cestors of A.S. Pushkin (Granik, Kontsevaya,
Mironova, 2023), since the research was car-
ried out in line with the development of the sci-
entific school of the Russian Academy of Edu-
cation academician G.G. Granik, in particular,
with her research on reading and understand-
ing the text (Borisenko, Mironova, Shishkova,
2022). The book is part of the series “School
literary studies on a psychological basis”.
Based on this text, we developed an experi-
mental educational humanitarian-oriented
hypertext, which includes nine hyperlinks of
varying size and complexity and an illustra-
tive series of five drawings: a self-portrait of
Pushkin in 1829, the Pushkin family coat of
arms (in the main text), a portrait of Peter I,
and the images of Ethiopia and Cameroon
on the map of Africa (in hyperlinks). The hy-
pertext is 4.5 pages long in A4 format (1,058
words). Such a long text was chosen, first of
all, due to the need for scrolling and hyperlink
navigation. The Flash readability index (FRE)
for this text is 44 points' — it corresponds to
the category of rather complex yet accessible
to students of this age group texts.

A specially developed diagnostic toolkit
includes tasks for reading two types of text

URL: https://progaonline.com/textquality/result/c719bc1e-
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information: factual (describing events, place
and time of action) and conceptual (“the
system of views, thoughts and feelings the
author reflected in the text” (Galperin, 2007,
p. 27)). It includes 12 tasks, 5 of which are
closed-type and 7 are open-type, requiring a
short or detailed answer. These tasks were
designed so that the subjects could success-
fully complete them only by reading both the
main text and the content of hyperlinks. The
criteria for evaluating detailed answers were
the completeness of the statement and its
adequacy to the original text. Qualitative
analysis was based on the method of expert
assessments using a three-point scale. The
expert group included five specialists (three
philologists, two psychologists) with experi-
ence of working with adolescent schoolchil-
dren. The consistency of the experts’ opin-
ions was assessed with Cronbach’s alpha
coefficient; the rate was 0,87. As a result, five
levels of text comprehension were identified
based on the total scores (very low: almost
complete distortion of meaning — 0-24% of
the maximum possible score; low: superficial
comprehension — 25-49%; average: partial
comprehension — 50-69%; relatively high:
good but not complete and fully accurate
comprehension — 70-84%; high: sufficiently
complete and accurate comprehension —
85-100%).

Sample. The pilot study conducted in
April-May 2024, involved 33 subjects: 7th—
8th grade students from two secondary
schools in Moscow and the Moscow Region
(12 boys and 21 girls, aged 12-15 years
(M = 18,8, SD = 0,8); 7th grade, n = 11;
8th grade, n = 22). All participants had nor-
mal or corrected to normal visual acuity, and
good or excellent academic performance in
relevant subjects (Russian language, litera-
ture, history).

The empirical study procedure. First,
the subjects filled out a questionnaire, and
the eye tracker was calibrated. Then, the
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students were given instructions. They were
told to carefully read the text presented on
the computer screen. As they read, they
should sequentially open the hyperlinks in
the text. After that, they needed to complete
reading comprehension tasks. The instruc-
tions required analytical reading, focused
on revealing the text’s content and structure,
which, in terms of foreign psychologists
(Salmeron et al., 2015), corresponds to deep
processing of the text. The reading time, dur-
ing which eye movements were recorded,
was not limited. After reading the text, the
subjects answered diagnostic questions in
writing with the permission to refer to the text
while answering.

The total duration of the experiment for
each subject was 35 to 40 minutes.

Results and Discussion

To analyze the data obtained using ocu-
lography (for experimental data sets, see (Bo-
risenko, Ganicheva, Mironova, Shishkova,
2025)), we selected the following parameters:
the number of fixations and their average du-
ration, the total time of reading the text, the
number of clicks on hyperlinks, the duration
of viewing relevant hypertext positions, and
the distribution of average fixation durations
within paragraphs. The selected parameters
are generally accepted for analysis in modern
eye-tracking studies (Pokhoday et al., 2022;
Salmeron et al., 2015; Strukelj, Niehorster,
2018).

During the research, we made an impor-
tant observation regarding the distribution
of attention among the subjects: contrary to
widespread assertions that the main strategy
of reading from screen is scanning reading,
employed mostly according to the principle of
the well-known “F-pattern”, when the number
of visual fixations is concentrated in the upper
and left parts of the page (Nielsen, 2006), the
F-pattern was not used by the subjects while
reading the experimental educational hyper-
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text. This is probably due to the fact that the
F-pattern describes the behavior of users in
the process of viewing web content, but our
subjects had a different purpose of reading —
not skimming, but analytical educational
reading of the hypertext.

Fig. 1 shows an example of a typical heat
map of gaze fixations during initial acquain-
tance with the first page of the stimulus text.

Data visualization shows that the text is
being read quite consistently, without signifi-
cant gaps. In terms of attention, the area of
greatest intensity included the second and
the third paragraphs containing specific fac-
tual information about Pushkin’s ancestry.
Researchers note that the average duration
of fixations increases when low-frequency
and less predictable words are fixed and
when a section of text contains a greater
number of important thoughts (Nazarov,
Meshcheryakov, 2009). We can also include
in this list hyperlinks (there are four of them
in this fragment, all of them have an impor-
tant meaning-making function) and keywords
(great interest in his lineage, the Pushkin fam-

a D I_Amwn_(lm-aln

ily, Boris Godunov, mother’s family tree, was
a black man).

As a result, the adolescents applied in the
process of reading not the F-pattern, but the
so-called “commitment pattern”, or “compli-
ance with obligations” pattern discovered by
researchers from the Nielsen Norman Group
in addition to the main F-pattern and along
with others (Z-pattern, “layer cake”, “spotted
pattern” etc.). The essence of the commit-
ment pattern is fixing the gaze on almost ev-
ery element of the page and reading accord-
ing to the principle “line by line, paragraph
by paragraph”. It is noted that this pattern is
rarely used, mainly by motivated readers re-
ally interested in the content (Pernice, 2017).

So the research revealed that although,
in general, due to the inherent properties of
hypertext, most schoolchildren read the text
non-linearly, following hyperlinks, the initial
reading of both the main text and hypotexts
was relatively consistent. This sequence of
reading is largely explained by the charac-
teristics of this study where the educational
hypertext is the object.

Fig. 1. Individual heat map of the initial hypertext page (first three paragraphs): the red squares indicate
the locations of mouse clicks
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Now let us consider the procedural aspect
of reading some of the most important struc-
tural components of hypertext such as the
wording of the task and the so-called strong
positions of the text, including the heading
complex.

The participants kept their eyes on the
task formulation for quite a long time (on
average 3.8 seconds, the standard error of
median (SEM) = 0,75), demonstrating the
correct response to the instructions (setting
to analytical reading), on the title and sub-
titte — 2,3 seconds (SEM = 0,40), on the
illustrations before the text — 1.4 seconds
(SEM = 0,40). At the same time, the par-
ticipants who used a 14-inch screen read
the task significantly slower than the par-
ticipants who worked with a 17-inch screen
(Mann — Whitney criterion, p = 0,002). Stu-

AL Mimuww. AsTonogrrper (1829

dents who worked with a 14-inch screen also
read the main text more slowly (p = 0,003).
The results are quite natural: the smaller the
screen size, the more difficult the reading
process is, and this fact is confirmed by the
data available in the literature dedicated to
the relation between screen size and read-
ing speed (Lebedeva, 2022; Rayner et al.,
2006).

Fig. 2 shows another example of a heat
map showing the average duration of fixa-
tions on different parts of the top of the home
page, the center and the peripheral areas of
the screen.

The longer average fixation on text frag-
ments than on illustrations can be explained
by the fact that the visual component does
not play a significant role for this specific hy-
pertext: all the drawings, except one, have

méuwwuu
B0 OTUORCESR TAMIN NACYHTMBAT MNOID FEESE. B BOF TORIANS

AETe ED Bp Iy Tor

Pororrmio 3 wamen

EHREITO
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Fig. 2. Individual heat map of the top of the home page of an educational hypertext, constructed for one student
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decorative or illustrative functions and have
no significant semantic content.

The average hypertext reading speed
is an important indicator. It was calculated
with the traditional method (the number of
words in the entire hypertext divided by the
reading time). For the text presented, the
average reading speed was 115 words per
minute. So we can see that the speed of
reading hypertext is quite slow on average,
which is probably due to the additional cog-
nitive load related to clicking on hyperlinks.
Foreign scientists in their studies (Rayner
et al., 2006; Strukelj, Niehorster, 2018) re-
corded similar results showing an increase
in text processing time (and especially the
number of fixations) in the case of analyti-
cal reading of a complex text. At the same
time, we regard the obtained result as pre-
liminary; analysis of the hypertext reading
speed requires additional oculographic re-
search.

Next, let us consider data related to navi-
gational activity and the effectiveness of text
comprehension.

The characteristics and effectiveness
of hypertext reading are determined by the
number of hyperlinks clicked by the user.
The more hyperlinks are clicked, the more
information becomes available and can
be perceived by the reader. The ability to
compose an individual reading route is one
of the advantages of hypertext structures
compared to traditional linear text. This in-
dicator is important for eye-tracking studies
of hypertext: it reveals the individuality and
effectiveness of interaction with the text.
However, in our case, we are talking about
interaction with an educational text; accord-
ingly, we tried to minimize the variability of
the educational task performance by setting
the goal of attentive, analytical reading and
the requirement to click all hyperlinks and
then return to reading the main page using
the “Back” button.

The table shows the number of students
who opened different numbers of hyper-
links.

Table
Number of opened hyperlinks

Number of Number of students who
hyperlinks | opened hyperlinks (n = 33)
8-9 19 (57,5%)
5-7 6 (18,2%)
2-4 3 (9,1%)
0-1 5 (15,2%)

As we can see, the majority of subjects
(75,7%) followed the instructions and clicked
the most part of the hyperlinks while reading
the text. However, the number of students
who followed less than half of the links was
also quite large — about a quarter (24,3%).
In addition, a small part of adolescents (five
people, 15,2%) ignored the instructions and
read the material as a regular text, not click-
ing hyperlinks at all (or clicking only one of
them) and, therefore, missing out on more
than half of the available information. This
indicates either a conscious refusal by the
students to follow the instructions or that this
group of students did not understand the
specifics of hypertext and had no experience
working with it.

At the next stage, we analyzed the level
of understanding of the hypertext using the
developed diagnostic tools. The results were
as follows: 13 subjects (39,4%) demonstrat-
ed a low or very low level of understanding,
16 people (48,5%) demonstrated an average
level, and only 4 (12,1%) demonstrated a high
or relatively high level. That is, the hypothesis
regarding the predominance of an insufficient
level of understanding was confirmed.

It should be noted that we also conducted
a parallel comparative study of the compre-
hension level when reading two versions of
educational hypertext, identical in content —
electronic and printed. It was found that stu-
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dents who worked with the electronic version
coped with the diagnostic test significantly
better (p < 0,05) — both in general and with
finding factual information in particular. At
the same time, no significant differences
were found in understanding conceptual in-
formation (p > 0,05) (Mironova, Borisenko,
Shishkova, 2024). However, just as in the
study we present now, the level of compre-
hension turned out to be quite low: only 9,7%
of students were able to understand and for-
mulate the main idea of the text absolutely
correctly, and about half (50,5%) failed to
complete the task.

In general, we can state stated that 7th—
8th grade students have an insufficient level
of practical skills necessary for effective in-
teraction with educational hypertext. This is
probably due to the fact that the process of
mastering the skills for working with electronic
text develops spontaneously, and the school
currently is not responsible for teaching stu-
dents digital reading.

Conclusion

In our study, we identified the characteris-
tics of the primary perception of educational
hypertext by 7th-8th grade students, their
abilities to navigate such a text, and the distri-
bution of attention during the process of work-
ing with both the main text and hyperlinks. We
revealed the specifics of adolescents’ interac-
tion with hypertext in terms of the specifics of
reading, navigation activity, and text compre-
hension, and collected preliminary data on
reading speed. New data have been obtained
on the procedural and productive aspects of
how 7th—8th grade students understand com-
plex educational hypertext.

1. The study revealed that, in general,
due to the inherent properties of hypertext,
the subjects read the text non-linearly. How-
ever, the primary reading recorded by the
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eye tracker was relatively consistent, with-
out significant text gaps. The well-known
F-pattern was not confirmed in our experi-
ment. The subjects used the opposite pat-
tern — the “commitment pattern”, which is
characterized by reading the entire text while
the gaze is fixed on almost every element of
the page.

2. We defined the features of navigational
activity of 7th—8th grade students in interact-
ing with hypertext. Contrary to widespread
fears that hyperlinks can take the reader
away from the main route and lead to loss of
orientation, the majority of subjects (75,7%)
navigated the links from beginning to end in
the given order. However, the number of stu-
dents who opened less than half of the links
or did not open them at all was also significant
(24,3%).

3. Generally, in the sample (n = 33), only
12,1% of students demonstrated a high or
relatively high level of understanding of the
text. In both groups, very low and low levels
of understanding predominated (39,4%). The
data obtained support our hypothesis that
adolescents have certain cognitive difficul-
ties when working with hypertext, which may
negatively affect understanding.

The prospects for further study of hyper-
text are open in several directions, including
expanding the sample size, correcting the
course of the experiment (performing diag-
nostics without the access to the previously
read text, which will increase the represen-
tativeness of the data recorded using an eye
tracker), and conducting comparative stud-
ies — with electronic and printed hypertext,
electronic educational and authentic hyper-
text, etc.

The limitations of the study are related
to the use of two monitors of different sizes,
the type of eye tracker, and the small sample
size, though sulfficient for initial validation.
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Abstract

Context and relevance. This article presents the results of the study con-
ducted among mathematics teachers — the category of teachers particularly
inclined toward critical thinking and evidence-based application of innova-
tions in education. Objective. The objective of this study is to identify the
awareness of math teachers about the Al capabilities and potential in teach-
ing as well as the practice of their application in the educational process.
Methods and materials. To achieve this objective, a questionnaire was
developed, comprising three main sections: awareness, readiness, and prac-
tical application. The survey was conducted online using Yandex Forms. A to-
tal of 122 mathematics teachers from 44 regions of the Russian Federation,
varying in age and teaching experience, participated in the study. Results.
The results showed that approximately 70% of the respondents express a
willingness to use Al in their teaching process. The directions in which math
teachers are most and least inclined to trust Al have been identified. The
proportion of teachers currently using Al technologies and specific software
products based on Al ranges from 13% to 40%. Conclusions. A significant
part of teachers is generally aware of Al's potential. However, their knowl-
edge is fragmentary, covering only certain aspects and lacking systematic
understanding. Promising directions for further research include examining
the issues surrounding the use of Al technologies in the educational process
while taking into account their specific characteristics. Special attention is
recommended to improving teaching methodologies based on Al technolo-
gies and identifying effective ways to apply them for the development of stu-
dents’ cognitive abilities.

Keywords: artificial intelligence, Al in education, neural networks, neural net-
works in education, mathematics teachers, teacher readiness, digitalization of
education
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MCKVCCTBGHHbIﬁ MHTEeJJ1eKT B LLUKOJIbHOM
MaTeMaTu4eCKom o6pasoBava|: ocBeaAOMJIeHHOCTD,
rOTOBHOCTb U UCMNOJIb3OBaHNe yYyunTenamMmm mateMaTukum

M.B. Ky3bmeHKO
[MeTposaBoackuin rocyaapcTBeHHbIN yHUBEpCUTET, NeTpo3aBoack, Poccuiickas ®egepaums
> kuzm476 @ mail.ru

Pestome

KoHTeKCT 1 akTyanbHOCTb. B cTaTbe npefcTaBneHbl pesynsrarbl UCChe-
[OBaHWs, NPOBEAEHHOro cpeau yunTenen MaTteMaTukm — kateropuv nega-
roroB, Hanbonee CKINOHHON K KPUTUHECKOMY OCMbICIIEHUIO U floKa3aTeNbHO-
060CHOBAHHOMY NPUMEHEHMNIO HOBLLUECTB B ob6pasosaHuu. Llenb. BbiasuTb
OCBELIOMJIEHHOCTb YYUTENEN MaTeEMaTUKM O BO3MOXHOCTSIX UM MOTeHumnane
VCKYCCTBEHHOIO MHTENMEKTa, TOTOBHOCTb UCMOMb30BaTb TEXHOMOMMUN UCKYC-
CTBEHHOIO MHTENMEeKTa B Nefarornieckon feaTelbHOCTM U NPaKTUKY UX Npu-
MeHeHusi B obpasoBaTtensHoM npouecce. MeTtoabl u matepuansl. B coort-
BETCTBMM C NOCTABMEHHOW LieNnblo 6bina pa3paboTaHa aHkeTa, BKovarLas
TpU copepXaTtenbHbIX pasfgena (0CBeAOMIEHHOCTb, FOTOBHOCTb, MpakTuKa
npvMeHeHns). AHKETUpPOBaHMe 6bINO peann3oBaHO OHMAWH C UCMONb30Ba-
Huem Yandex Forms. B uccnegoBaHun npuHAnM yvactme 122 yuutens ma-
TemaTukm ua 44 pernoHos Poccurickon defepauumn, UMeroLme pasnmyHbIv
BO3pacT M nefjarornyeckuin ctax. Pe3aynbraTtbl. AHanM3 pesynbraTtoB aH-
KEeTMPOBaHMA nokasar, 4To nopsgka 70% y4uTenen BblpaxarT roTOBHOCTb
ncnonb3oBaTb VICKyCCTBeHHbIVI UHTENNEKT B HeﬂaFOFMHeCKOVI nedartenbHo-
CTW. BbIsiBNEHbI HanpaBneHus, B pamMmkax KOTOPbIX y4UTENs mMaTtemMaTuky B
HanbosbLUEN U HAUMEHbLLEN CTENEHN CKITOHHbI [OBEPATb MCKYCCTBEHHOMY
WHTENnNeKTy. [lons negaroros, y>e UCronb3YHOLLIMX TEXHONOMMN UCKYCCTBEH-
HOrO WHTENNeKTa U OTAENbHblE MPOrpaMMHbIe MPOAYKTbl, CO3[aHHbIE Ha
ero ocHose, coctaenseT oT 13% Ao 40% B 3aBUCUMOCTM OT HanpasfeHus
npuMeHeHns. BeiBogbl. 3Ha4MTENbHASA YacTb y4MTENEN B LLENOM OCBEAOM-
neHa o NoTeHuunane UCKYCCTBEHHOrO MHTENMEKTAa, OAHAKO 3HaHWS neparo-
roB 06pbIBOYHbI, 3aTparMBalT OTAENbHbIE ACNEKTbl, HOCAT 6€CCUCTEMHbIN
xapakTep. lNepcnekTUBHbIM HanpasneHneM fanbHENLINX NCCeAoBaHUN SB-
nsieTca n3y4YeHne BONPOCOB UCMONb30BaHWA B 06pa3oBaTesisHOM npoLecce
TexHonorun N ¢ y4yetom mx cneumndudeckmx ocobeHHocTen. PekomeHgo-
BaHO yaenuTb 0co60e BHMMaHWe BONPOCaM COBEPLLEHCTBOBaHNA METOANKMN
06y4eHns NpeMeTy Ha OCHOBE TEXHONOMMIN NCKYCCTBEHHOIO MHTENNEKTA, a
Takxe MoucKy nyten 3PPeKTUBHOrO MX NPUMEHEHNS AN Pa3BUTUA KOTHU-
TUBHbIX CMOCOBHOCTEN 0OY4atoLLMXCS.

Krnro4eBble c/ioBa: NCKYCCTBEHHbIV UHTENNEKT, UCKYCCTBEHHbIN UHTENNEKT B
06pas3oBaHUN, HEMPOCETU, HEMPOCETN B 06pa30BaHUK, YHUTENA MaTeMaTUK,
rOTOBHOCTb y4uTenen, uugposnsauuns ob6pasosaHus
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Introduction

Artificial intelligence (Al) and its de-
rivative technologies constitute a promi-
nent focus of contemporary scholarly
discourse, with accelerating adoption
for pedagogical purposes across tertiary
and secondary educational contexts in
recent years.

The integration of Al technologies
within instructional frameworks has been
comprehensively examined in extant lit-
erature (Kovalchuk, Taranenko, Ustino-
va, 2023; Sysoeyv, Filatov, Sorokin, 2023;
Kim, Cha, Kim, 2021; Kohnke, Moor-
house, Zou, 2023; Uygun, 2024). A criti-
cal analysis of research trajectories indi-
cates predominant implementation within
foreign language education. Scholars
have documented diverse applications,
including the development of linguistic
competencies (Kovalchuk, Taranenko,
Ustinova, 2023; Sysoev, Filatov, 2023),
facilitation of online language instruction
(Junaidi et al., 2020; Liu, Ma, 2023), and
enhancement of oral proficiency in differ-
ent languages.

However, scholarly investigations of
Al applications in mathematical educa-
tion remain comparatively limited. Cur-
rent research examines Al's pedagogical

impact of Al, particularly neural networks,
on mathematics instruction (Urazaeva,
Zamyadkin, 2024; Shpak, Semenova, Za-
burdaeva, 2024; Gao, 2020; Voskoglou,
Salem, 2020; Wu, 2021), prospects for
the use of modern Al technologies in
mathematical education at various levels,
and explorations of Al-enabled mathemat-
ical problem-solving tools (e.g., MathGPT,
ChatMathGPTPro). While Al is broadly
conceptualized as facilitating personal-
ized learning and reducing instructional
burdens through the automation of routine
assessments, extant scholarship insuffi-
ciently addresses the methodological im-
plications for developing learners’ cogni-
tive capacities. Notably, Freeman (2015,
p. 102) cautions that digital technologies
may inadvertently “encourage superficial
thinking rather than the desire to reflect on
the meaning of the information received,
having a negative impact on the mental
development and interpersonal relation-
ships of children.”

Scholarly analysis further indicates
that Al-based learning provokes de-
bate, rejection, and concern among a
wide range of teachers. Consequently,
this research investigates educators’
awareness of Al-based educational
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technologies, their perceptions, imple-
mentation approaches, and barriers to
utilizing Al tools for instructional pur-
poses. (Kalitvin, Frolova, 2020; Cojean
et al., 2023; Nazaretsky, Cukurova,
Alexandron, 2022; Uygun, 2024; Xuan,
Yunus, 2023). This is compounded
by a prevalent “lack of systematic un-
derstanding of Al's organizational, di-
dactic, and methodological potential”
(Sysoev, 2023, p. 28). Meanwhile, re-
searchers have observed predominant-
ly favorable teacher attitudes toward Al
in education, while noting significant
concerns regarding ethical issues,
confidentiality, and implementation
workloads deemed disproportionate to
educational gains. They concluded that
technical and methodological support
is essential to maximize Al's potential
of Al. Further research is recommend-
ed to boost teacher confidence and
refine the methodological frameworks
for Al implementation. Consequently,
researchers have emphasized the ne-
cessity of robust technical and meth-
odological support structures.
Crucially, subject-specific receptive-
ness disparities are evident, with math-
ematics educators exhibiting pronounced
criticality despite their comparatively ad-
vanced Al awareness. This disciplinary
gap underscores the present study’s ob-
jective of examining mathematics teach-
ers’ (1) Al competency awareness, (2)
integration willingness, and (3) current
implementation practices.
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Materials and methods

An online survey of mathematics
teachers was conducted using the Yan-
dex Forms platform to collect data. Re-
spondent recruitment was facilitated by
the Association of Mathematics Teachers
of the Republic of Karelia, which has en-
gaged educators from multiple Russian
regions during its decade-long operation.

The study involved 122 mathemat-
ics teachers from general education in-
stitutions across 44 constituent entities
in the Russian Federation. The largest
participant groups were from Moscow
and Moscow Oblast (10,7%), the Repub-
lic of Karelia (8,2%), and Lipetsk Oblast
(6,6%).

Regarding age distribution, the largest
cohort comprised teachers aged 40-55
years (67 respondents, 54,9%), followed
by those aged >56 years (30, 24,6%),
25-39 years (17, 13,9%), and <25 years
(8, 6,6%).

The teaching experience distribu-
tion showed that most respondents had
>20 years of experience (58,2%), while
the smallest group had <1 year (0,8%).
Teachers with 11-20 years of experience
comprised 18% of the participants, 1-5
years: 13%, and 6-10 years: 9%.

Overall, the sample aligned with the
national teaching workforce in the coun-
try (predominance of 40-55-year-old
educators with substantial experience).

To achieve the research objective, a
questionnaire was developed containing
the following:
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Respondent  background section
(age, work experience, region) and three
substantive sections.

Section 1. Awareness of Al's potential
in mathematics education.

Section 2. Willingness to implement
Al technology in teaching.

Section 3. Practical applications of Al
technologies in teaching.

The survey concluded with an open-
ended question: «Additional comments»
for remarks and free-form statements on
the topic.

Sections 1 and 2 employed a Likert
scale for statement evaluation (1 = strong-
ly disagree, 2 = disagree, 3 = neutral, 4 =
agree, and 5 = strongly agree).

Section 3 required dichotomous re-
sponses (yes/no) to specific statements
and included multiple-choice questions.

The questionnaire design was in-
formed by Sysoev’s (2023, p. 13) frame-
work of Al applications in education: 1)
education management; 2) learning per-
sonalization; 3) teacher preparation opti-

mization; 4) instructional process organi-
zation; and 5) discipline-specific learning
optimization. proposed options.

Since Sysoev’s framework targets
university instructors, while this study
examines school mathematics teachers,
the instrument focused on three aspects:
“learning personalization; teacher prepa-
ration optimization; instructional process
organization” (Sysoev, 2023, p. 13). The
survey questions incorporated modified
statements from Sysoev’s work, supple-
mented with mathematics-specific items.

The study results were analyzed us-
ing descriptive statistics and one-way
repeated-measures analysis of variance.
The database containing the research re-
sults is available in the MSPPU RusPsy-
Data Repository (Kuzmenko, 2024).

Results and discussion

The results of the analysis of mathemat-
ics teachers’ responses to Section 1 of the
questionnaire (awareness of the potential of
Al technologies) are presented in Table 1.

Table 1
Awareness of mathematics teachers regarding the capabilities and potential
of artificial intelligence (N = 122)
. Statistical
)
. Response options, % characteristics
Survey question m m
1 2 3 4 5 Mexan Mo&e
Organization of the educational and upbringing process and individualization of instruction
Al can:

1.1. develop an individualized educational trajectory 7,4 23,0 30,3 | 37,7 | 1,6 3,0 4
for the student in learning the subject
1.2. develop individualized assignments in 57 121,3| 10,7 | 59,0 | 3,3 3,3 4
accordance with the students’ interests, needs, and
abilities, as well as determine the sequence of their
completion
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. Statistical
0,
. Response options, % characteristics
Survey question m m
X (]
1 2 3 4 5 Mean Mode
1.3. NOMOY4b YyU4UTENIO B pPeLUEHNN opraHu3aum- 41 (12,3| 17,2 | 51,6 | 14,8 3,6 4
OHHbIX BONPOCOB (KOHTPOJb NMOCELLAEMOCTH, Bbl-
NOMHEHWs 3ajaHunii, NPoBepka NUCbMEHHbIX paGoT
Ha nnaruat u 1.n.) / help the teacher in solving
organizational issues (e.g., attendance monitoring,
assignment completion, plagiarism checking for
written works, etc.)
1.4. be utilized in developing virtual assistants to 41|74 | 13,9 | 59,0 | 15,6 3,7 4
provide immediate feedback on organizational
issues (e.g., clarification of homework; clarification of
assignment content, etc.)
1.5. conduct automated control and assessment 57 (22,1 20,5 | 443 | 7,4 3,3 4
of students’ assimilation of material (knowledge
acquisition, skill development, formation of
competencies) or completion of assignments
Teacher preparation for lessons
Al can help the teacher in:

1.6. planning lessons (series of lessons) 41 (13,1 29,5 | 475 | 57 3,4 4
1.7. creating teaching materials (textual, visual, 25112,3| 16,4 | 58,2 | 10,7 3,6 4
presentations, videos, etc.); exercises and
assignments
1.8. developing assessment tools 33|90 (197 | 615 | 6,6 3,6 4
1.9. preparing and organizing students’ project 4,1 112,3| 28,7 | 46,7 | 8,2 3,4 4
activities

The analysis indicates that the modal
response for all Section 1 questions
was 4. Overall, 37,7-61,5% of educa-
tors expressed positive attitudes (“agree”
responses). In the “Organization of the
educational and upbringing process and
individualization of instruction” subsec-
tion, the means ranged from 3 to 3.7.
The “Teacher preparation for lessons”
subsection showed minimal variation
(3,4-3,6).

To identify the significance of the
differences in the average values of
mathematics teachers’ awareness of Al
capabilities, the method of one-factor
analysis of variance for connected selec-
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tions was used. Analysis was conducted
separately for awareness components:
instructional process/personalization
(items 1,1-1,5) and lesson preparation
(items 1,6-1,9).

One-way analysis of variance re-
vealed significant differences in aware-
ness means for items 1,1-1,5: F (4, 605)
= 9,66, p < 0,0001. As Table 1 demon-
strates, the highest means concerned Al
applications for:

Developing virtual assistants provid-
ing instant organizational feedback (Mx =
3.7; item 1,4)

Operational organizational feedback
systems (Mx = 3,6; item 1,3)
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The lowest mean (Mx = 3,0) was ob-
served for Al's capacity to design indi-
vidualized learning trajectories (item 1.1).

No significant differences emerged for
items 1.6-1.9: F (3, 484) =2,11, p=0,098.

We now present the Section 2 ques-
tionnaire results (Table 2).

This willingness to adapt reflects their
commitment to student-centered learn-
ing and continuous professional devel-
opment. Teachers often seek innovative
approaches to make complex mathemat-
ical concepts accessible and engaging
for diverse learners. By embracing new

Table 2
Readiness of mathematics teachers to use
ai technologies in pedagogical practice (N = 122)
. Statistical
-7
. BResponse options, % characteristics
Survey question
1 2 3 4 5 M, M,
Mean Mean
2.1. 1 am open to changes in the interest of the 49 | 25 | 16,4 | 52,5| 23,8 3,9 4
students and to using Al in the educational process
My use of Al in teaching mathematics is hindered by:
2.2. lack of knowledge and skills 9,0 | 11,5 | 156 | 41,8 | 22,1 3,6 4
2.3. lack of appropriate equipment and software 9,0 | 82 | 16,4 | 451 | 21,3 3,6 4
2.4. alow level of trust in Al 6,6 | 20,5 | 31,1 [29,5| 12,3 3,2 4
2.5. 1 use Al in my teaching and do not see any 16,4 | 27,9 | 34,4 | 17,2 | 41 2,6 3
obstacles to its use
| would like to and am ready to use Al in my educational activities for the following purposes:
2.6. developing an individualized educational trajec- 66 | 98 | 148|533 | 15,6 3,6 4
tory for students
2.7. developing individualized assignments in 33| 66 | 13,1 |61,5]| 15,6 3,8 4
accordance with students’ interests, needs, and
abilities, as well as determining the sequence of their
completion by students
2.8. developing teaching materials, including the 41 74 | 41 |63,9| 20,5 3,9 4
selection of textual, visual materials, presentations,
etc., on various topics
2.9.developing a system/collection of exercises, as- 3,3 | 4,9 9,8 | 61,5| 20,5 3,9 4
signments, or tests
2.10. automated control and assessment of students’ | 7,4 | 9,8 | 12,3 | 52,5 | 18,0 3,6 4
assimilation of material (knowledge acquisition, skill
development, and competency formation) or task
completion
2.11. preparation and organization of students’ project | 4,1 | 12,3 | 15,6 | 52,5 | 15,6 3,6 4
activities
2.12. analytical activities aimed at modernizing the 33| 74 | 230|451 | 213 3,7 4
educational process
The following measures could increase my readiness to use Al in teaching:
2.13. professional development courses | 6,6 | 4,1 | 25,4 | 36,1 | 27,9 | 3,7 | 4
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. BResponse options, % ch:::::ltsc: :fsatlics
Survey question " M
1 2 3 4 5 Me;n Me;n
2.14. seminars, webinars, and master classes 3,3 | 49 | 18,0 | 45,1 | 28,7 3,9 4
2.15. support from the administration 33| 49 |279 37,7 26,2 3,8 4
2.16. technical support 33| 0,8 9,8 | 52,5 | 33,6 4.1 4
2.17. exchange of experiences with colleagues 2,5 1,6 | 12,3 | 46,7 | 36,9 4.1 4

pedagogical strategies, mathematics
educators can create more inclusive and
effective learning environments that ca-
ter to various learning styles and abilities
of students. Regarding item 2,1, 52,5%
agreed and 23,8% strongly agreed. The
mean was 3,9 owing to negative re-
sponses: 4,9% strongly disagreed and
2,5% disagreed.

The lowest mean (Mx = 2,6) occurred
for item 2,5: only 17,2% (agree) and
4,1% (strongly agree) reported unim-
peded integration. A one-way analysis of
variance for related samples was used to
assess readiness differences across the
two component groups.

ltems 2,2-2,4 (barriers)

ltems 2,6-2,12 (readiness)

Significant differences emerged for
items 2,2-2,4 (F (2, 363) = 4,50, p =
0,012), with the lowest mean indicating
that distrust hinders Al adoption (item
2,4). Knowledge deficits (M = 3,6) and in-
adequate resources (lack of appropriate
hardware and software) were the most
prominent barriers.

For items 2,6-2,12, the one-way
repeated-measures analysis of variance
showed no statistically significant differ-
ences (F (6, 847) = 1,91, p = 0,076).
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Analysis of open-ended responses
revealed three primary concern domains.

1. Al distrust: 41,8% cited distrust
as a barrier (item 2,4). A representative
comment was, “School implementation
requires mature tools, not developmen-
tal-stage technologies.”

2. Professional development limita-
tions: Teachers criticized the technical fo-
cus of training programs over pedagogi-
cal integration, citing time constraints for
self-directed learning. Technical support
(items 2,16-2,17) and peer collaboration
were deemed essential.

3. Cognitive development concerns:
The third dimension, deemed most criti-
cal and warranting targeted examination,
reflects teachers’ predominant percep-
tion of Al as both an automation tool
for “skill practice” and a supplementary
instructional diversifier. Crucially, math-
ematics education requires “teaching
students proper reasoning” (cit.). Educa-
tors have emphasized the pressing need
to develop effective Al applications to en-
hance learners’ cognitive abilities.

Overall, most teachers expressed
their readiness to implement Al in instruc-
tion and lesson preparation. Their pan-
demic-era remote teaching experience
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with ICT (including their experience they
got through distance learning during the
pandemic) fosters optimism regarding
future Al technology adoption. The focus
now shifts to Section 3 of the question-
naire (Fig.1).

Survey analysis indicates that Al
tool utilization among educators ranges
from 13,1% to 40,2%. Teachers most
frequently employed Al technologies for
creating instructional materials (textual,
visual, etc.) by topic (40,2%) and de-
veloping knowledge assessment tasks
(82,8%). The lowest adoption rate was
for designing individual learning trajecto-
ries (13,1%).

Analysis of generative neural net-
works utilized for educational purposes
(Table 3) reveals YandexGPT (27,5%),
ChatGPT (25%), Shedevrum (18,3%),

and Kandinsky 3.1 (15,8%) as the most
prevalent. Minimal utilization (<1%) was
observed for Perplexity, Kaiber, Focus,
Khroma, and Stable Diffusion. These
disparities may stem from limitations in
access, technical constraints, and com-
plexities in implementation.

It should be noted that in the final
question, additional comments, none of
the teachers supplemented the proposed
list of neural networks used.

Conclusion

This study successfully addressed all
research objectives concerning math-
ematics teachers’ awareness of Al capa-
bilities and potential, their current readi-
ness to master Al tools for professional
practice, and identified problematic areas
and future research directions.

Tuse Al for the following purposes:

3.1. Development of individual educational trajectories for students in [ 56.9

studying the subject

3.2. Development of personalized assignments based on students'

interests, needs. and abilities, and determination of their completion

sequence

13.1

R R R R P PR R R 5 4

24.6

3.3. Development of educational materials, including the compilation of [ s0.8

textual and visual resources on the topic

3.4. Development of an integrated exercise/task/test system

3.5. Automated evaluation and tracking of student progress in material

comprehension (knowledge. skills. competencies) and assignment
performance

3.6. Preparation and management of student project-based activities

3.7.Analytical work aimed at modernizing the educational process

H No

402

R R e R R 67 .2

32.8

e e AP -
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e e . s0.3

19,7

e e e e e ) 75.7

213
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Fig. Practice of using Al technologies by mathematics teachers in pedagogical activities (N = 122)
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Table 3

Neural networks used by teachers for educational purposes (N = 122)

Survey question Response options, %
4. | know/use neural networks: I do not know ar)d have I know it but have not | know it and use it
not used it used it

YandexGPT 41,7 30,8 27,5
ChatGPT 42,5 32,5 25
Shedevrum 58,3 23,3 18,3
Kandinsky 3.1 62,5 21,7 15,8
Alice 55,8 35 9,2
Midjourney 77,5 14,2 8,3
GigaChat 64,2 28,3 7,5
Gamma 85 11,7 3,3
Lexica 80,8 16,7 2,5
Your Personalized Al Assistant 90,8 7,5 1,7
Perplexity 90,8 8,3 0,8
Kaiber 90 9,2 0,8
Fokus 88,3 10,8 0,8
Khroma 92,5 6,7 0,8
Stable Diffusion 90 10 0

1. The findings on mathematics
teachers’ awareness of Al applications
in education revealed that a significant
majority (over 50%) were familiar with
core Al implementation areas. However,
this knowledge remains fragmented,
with varying levels of awareness across
applications. One-way repeated-mea-
sures analysis demonstrated statisti-
cally significant differences in aware-
ness components related to the instruc-
tional process organization. The highest
mean scores reflect awareness of Al's
potential for developing virtual assis-
tants that provide instant organizational
feedback, while the lowest correspond
to Al's capacity for designing individual-
ized learning trajectories. No significant
differences were observed in the lesson
preparation components.
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2. A positive perception of Al was
evidenced by approximately 70% of
surveyed teachers expressing a willing-
ness to implement Al in pedagogical
practice. One-way repeated-measures
analysis identified significant differ-
ences among barriers to Al adoption,
with teacher distrust showing the low-
est mean score. The readiness compo-
nents showed no statistically significant
differences.

3. Most teachers reported that full
Al integration in mathematics instruc-
tion was hindered by knowledge gaps
and insufficient technological resources.
Teachers prefer to address these defi-
ciencies through workshops, webinars,
peer collaboration, and supported self-
study. Educators express dissatisfaction
with current professional development
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programs due to the inadequate method-
ological components.

4. Current Al adoption rates range
from 13,1% to 40,2% depending on the
application areas, with YandexGPT,
ChatGPT, LWepespym, and Kandinsky
being the most-utilized neural networks.
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