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Abstract

This study investigates the dynamics of voluntary attention among undergraduate students,
exploring its interaction with academic specialization, developmental stages, and
psychophysiological states. Utilizing a sample size of 100 students (aged 17-20) from Western
Caspian University, the "Arrangement of Numbers" test was employed to quantitatively assess
attention capacity. The research spans across four distinct academic tracks: Natural Sciences,
Humanities, Exact Sciences, and Economics. The results indicate that second-year students in Exact
Sciences and Economics significantly exceed the established local norm (u=9), with the highest
overall stability observed within the Exact Sciences cohort (M'=11.6). Data analysis reveals a notable
"peak" in attentional function during the second academic year, followed by a stabilization or decline
in the third year, driven by the onset of evaluation stress and academic burnout. Furthermore, the
study identifies a critical inverse relationship between high anxiety levels (State Anxiety: 41.0-49.0;
Trait Anxiety: 43.0-55.0) and attentional efficiency under severe time constraints. These findings
suggest that while academic rigor in quantitatively oriented fields enhances cognitive filtering and
numerical manipulation skills, elevated psychophysiological strain remains a primary inhibitory
factor. The study concludes that understanding these cognitive-ecological interactions is essential for
optimizing pedagogical strategies and designing targeted mental health interventions for students.
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Introduction

The educational process is not merely the such as a student's focus on a task, this process
transmission of information but also the is grounded in complex cognitive mechanisms
primary environment for the formation of the [5]. The pedagogical environment helps
attention system, which lies at the center of students filter through scattered sensory
human cognition [7]. The attentional system is signals and organize them into a logical
organized into distinct functional networks of sequence [7]. This ability for selective
alerting, orienting, and executive control attention, which develops particularly at an
which are subserved by specific neural circuits early age, enables a child to perceive digital
[9]. Although attention within the classroom is symbols and quantities, becoming the most

often measured through behavioral indicators,
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powerful factor in determining their future
academic success [5].

Theoretical framework

Classification of attention. Attention is
not a single, unified mechanism but a
collection of several subprocesses distributed
across various regions of the brain [6]. Since
this concept is used in a very broad and diverse
sense within the scientific literature,
researchers have developed a descriptive
taxonomy that categorizes it into three primary
dimensions: behavioral, phenomenal, and
mechanistic attention [6].

(1) Behavioral attention: This approach
explains attention through objective and
measurable indicators, such as eye movements
or the direct impact of stimuli on behavior [6].

(2) Phenomenal attention: This defines
attention as an individual's subjective
experience [6]. It encompasses salience (the
prominence of stimuli signaling "pay attention
to me"), clarity (characterized as a clearer
perception of a thought), and fixity (referring
to focusing within a narrow cognitive frame)

[6].

(3) Mechanistic  attention:  More
commonly encountered in cognitive sciences,
this approach defines attention by its
functional roles [6]. This category includes the
processes of selection (a filter regulating
information flow), access (the amplification of
cognitive resources), and detection (the
tracking of specific targets over time) [6].

Physiological mechanisms of attention.
Attention is a complex system encompassing
both objective neural activity and subjective
experience [7]. At the physiological level, this
process ensures the abundance and
accessibility of cognitive resources, allowing
the brain to allocate greater processing power
to specific states [7]. This mechanism operates
through the 'Biased Competition' model, where
stimuli compete for limited neural resources,
and the winning stimulus becomes the primary
content of the individual's consciousness [7].

Subjectively, the clarity of the object in
the focus of attention and the confidence of
perception increase [7]. This state is often
triggered by a 'Salience' signal and draws
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attention through top-down regulation [7].
These physiological mechanisms ensure the
tracking of information over time and provide
the necessary coherence for an individual's
goal-oriented actions [7]. Stress influences
several domains of cognition, including
attention, memory. Depending on its intensity
and duration, stress can either enhance or
impair these processes.

Stress and attention. The relationship
between stress and attention in academic
settings, particularly within the framework of
test anxiety, is characterized by the cognitive
reaction’s individuals exhibit in response to
evaluative pressure. Research indicates that
exam stress triggers an acute attentional bias
toward test-related threatening stimuli in
individuals with high test anxiety [1]. Acute
stress has been shown to impair top-down
executive functions, specifically limiting the
capacity for goal-directed voluntary attention
[10]. This sensitivity is highly specific; while
high-anxiety individuals demonstrate hyper-
vigilance toward exam-related information,
they do not exhibit the same bias toward
negative factors unrelated to the test [1]. At the
neural level, this process is accompanied by
functional disruptions in rapid-response brain
circuits and an enhanced N200 amplitude,
indicating the detection of a threat within an
extremely short duration [1]. However, this
initial vigilance does not translate into
sustained attention; high-anxiety individuals
tend to rapidly disengage from the threat to
alleviate internal distress [1]. Consequently,
the excessive allocation of attentional
resources to task-irrelevant threats diminishes
cognitive efficiency and sets the stage for
performance decline [1].

Attention and memory. The interaction
between attention and memory is explained in
modern cognitive psychology through the
‘embedded-processes' framework [3].
According to this model, memory is not a
passive storehouse of past experiences but a
dynamic system constantly shaped by the
selective filter of attention [3]. The Focus of
Attention (FoA\) is situated within the activated
portion of long-term memory and can process
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a limited number of information chunks
(approximately 3-5 items) simultaneously [3].

For information to be transferred into
permanent memory, it must necessarily pass
through this narrow focus of attention and be
'‘bound’ through new associations [3]. This
process is bidirectional: attention determines
what will be remembered, while existing
memory traces dictate which stimuli, we
should direct our attention toward [3]. At the
neurobiological level, this integration
primarily occurs in the intraparietal sulcus
(IPS), demonstrating how attention indexes
memory units [3]. Consequently, memory and
attention constitute an inseparable cognitive
unit, ensuring an individual’s adaptation to
their environment [3].

Methodology

Participants. The study was conducted
among students aged 17-20, currently enrolled
in the first, second, and third years of
undergraduate study at Western Caspian
University. A total of 100 students were
selected using a random sampling method.
Participants were categorized according to
their respective fields of study: Natural
Sciences, Humanities, Exact Sciences, and

Economics. To assess the capacity of the

subjects' voluntary attention, the
"Arrangement of Numbers" test was
employed.

Structure of the test. The test consists of
two grids, each containing 25 cells. The upper
grid features numbers ranging from 1 to 90,
distributed in a randomized (shuffled) order.
The lower grid consists of empty cells.
Individual differences in attentional scope and
control determine the efficiency of information
processing during complex cognitive tasks
[11].

Procedure. The study was conducted in
a paper-based (offline) format. Participants
were required to identify the numbers in the
upper grid starting from the smallest value and
transcribe them into the lower empty cells in
ascending order.

Timing and scoring. A duration of one
minute was allotted for the completion of the
task. Results were calculated based on the total
number of digits correctly recorded prior to the
first error (either a skipped number or a
disruption in the sequence). The established
mean norm for this test is considered to be 9
numbers.

Figure 1. Comparative analysis of voluntary attention across academic disciplines (N=100)
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Analysis and interpretation of results

As illustrated in Figure 1, attention
scores within the sample group of 100
participants range from 6.1 to 16.2, depending
on the field of study and academic year. When
compared against the established local mean
norm of 9 numbers (indicated by the dashed
line on the graph), several key points emerge:

e Exact Sciences and Economics (Year 1)
students significantly outperform this
norm.

e Results for Natural Sciences students
were generally recorded as near-norm or
slightly below the threshold, ranging
between 7.0 and 8.8.

e While Year | Humanities students
recorded scores (6.1) below the
established norm, this figure rose to 10.7
in Year Il, effectively surpassing the
baseline.

Comparative analysis by fields of
study. The data indicate that the content of the
curriculum directly influences the
concentration speed of voluntary attention:

e The Exact Sciences Factor: The highest
volume of attention was consistently
observed among students majoring in the
Exact Sciences (Overall Mean: 11.6).
This suggests that these students possess
a superior ability to adapt quickly to tasks
involving numerical manipulation and
visual search. Individuals in quantitative
disciplines  demonstrate  enhanced
cognitive flexibility and faster visual
search speeds when dealing with
numerical stimuli [2].

e The Field of Economics: Year I
Economics students achieved the highest
individual group score, reaching 16.2.
However, the decline of this indicator to
7.1 in Year Ill may be attributed to
factors such as academic burnout
(overload) or shifts in student
motivation. Increased academic pressure
in higher education often leads to
psychological distress and burnout,
which significantly deteriorates
cognitive persistence and academic
engagement [8].
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Dynamics of academic development. A
comparison across academic years reveals how
attentional functions evolve throughout the
duration of study:

e Year I: During the adaptation period, the
mean scores (M: 8.6 — 11.2) lack

stability, with sharp discrepancies
observed between different fields of
study.

e Year Il: This stage appears to be the
"peak" of attentional  function;

specifically, a significant increase is
observed in the Humanities (10.7) and
Exact Sciences (15.3).
e Year IllI: A certain stabilization is
observed in the scores, or in some groups
(e.g., Economics), a decline; this may be
attributed to examination stress during
the  research  period or  other
psychological factors.
Impact of psychophysiological state.
The high levels of State Anxiety (41.0 — 49.0)
and Trait Anxiety (43.0 — 55.0) recorded
among these students serve as the primary
inhibitory factors affecting the attention test
results. While high anxiety reduces processing
efficiency, it may not always impair
performance effectiveness if the individual
applies compensatory effort [4]. The strict one-
minute time constraint exacerbated tension
among the subjects, which in turn restricted the
distribution speed of voluntary attention
(particularly within the Natural Sciences
group).
In conclusion, the overall mean score of
9.1 obtained in the "Arrangement of Numbers"
test confirms that, despite the pressure of
limited time, the students possess a moderate-
to-good level of attentional concentration.

Conclusion

This research underscores the dynamic
nature of voluntary attention among
undergraduate students, highlighting that

cognitive performance is not a static trait but is

significantly  influenced by  academic
discipline and developmental stage. The
Arrangement of Numbers test results

demonstrate that students in quantitative fields,
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particularly Exact Sciences, possess higher
attentional efficiency (M =11.6), likely due to
the nature of their specialized training.
However, the study also reveals that high
levels of state and trait anxiety act as primary
inhibitors, especially under strict time
constraints, which can suppress the actual
cognitive potential of students. Ultimately,
these findings suggest that pedagogical
environments should account for both the
cognitive demands of the curriculum and the
psychophysiological well-being of students to
foster optimal academic success.
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Xulasa

Bu todgigat bakalavr tolobolori arasinda ixtiyari diggetin dinamikasini, onun akademik
ixtisaslagma, inkisaf morholalori vo psixofizioloji vaziyystlorlo qarsiligli slagesini arasdirir. Qarbi
Kaspi Universitetinin 100 tolobasindon (17-20 yas) ibarast se¢mo qrupun istiraki ilo aparilan
todgigatda diggstin hacmini kemiyyatca giymatlondirmak tigiin "Odadlorin diiziiliisii" testindon
istifado edilmisdir. Todgigat dord istiqamati oshato edir: Tobist elmlori, Humanitar elmlor, Dagiq
elmlor vo Igtisadiyyat. Naticalor géstorir ki, Dagiq elmlor vo Iqtisadiyyati 1T kurs talobalori miioyyan
edilmis yerli norman1 (u =9) shomiyyatli doracado Ustalayir, an yiiksok Umumi sabitlik iss Daqiq
elmlor qrupunda (M =11.6) miisahido olunur. Moalumatlarin tohlili ikinci todris ilinds digqgst
funksiyasinda nazoragarpacaq bir "pik™ néqtesinin oldugunu, ti¢iincii ilds iSa qiymotlondirma stresi
Vo akademik tukoanmanin tasiri ilo stabillosmo vo ya azalmanin bas verdiyini gostarir. Bundan slavs,
todgiqgat yuksok tosvis saviyyasi (Voziyyat togvisi: 41.0-49.0; Saxsi togvis: 43.0-55.0) ilo ciddi vaxt
mohdudiyyati saraitinds diggatin somaraliliyi arasinda kritik tars mitonasib alags miiayyan etmisdir.
Bu naticalor gostorir Ki, kamiyyat yonimli sahslordoki akademik garginlik kognitiv stizgaclomoa va
raogomsal manipulyasiya bacariqlarin artirsa da, yiliksok psixofizioloji garginlik asas langidici faktor
olaraq qalir. Todgigatin sonunda geyd olunur ki, bu koqnitiv-ekoloji qarsiligli tasirlorin basa
diistilmoasi pedaqoji strategiyalarin optimallagdirilmast vo talobalorin psixi saglamligina yonalmis
mudaxilalor Ugtin zaruridir.

Acar sozlar: ixtiyari diqqet, akademik ixtisaslagsma, vaziyyat tosvisi, soxsi tosvis, longidici vo
ya tormozlayici amil.
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BJIMAHUE OBPA3OBATEJIBHOI'O ITPOHECCA HA ®OPMUPOBAHUE BHUMAHUA

Pesrome

JlanHO€ wucCcleOBaHME H3y4yaeT IWHAMUKY NPOM3BOJIBHOIO BHHUMAHUSA CpPEOU CTYACHTOB
OakanaBpuaTa, aHAJIU3UPYS €ro B3aUMOJICHCTBHE C aKaJeMUYECKOH clenualn3anuei, TanaMmu
pasBUTHS U NCUXO(PU3HOJIOTUYECKUMHU COCTOSHUSAMH. OneHka oObeMa BHMMAHUS IPOBOAMIIACH
KOJMYECTBEHHO C MUCIOJIb30BaHHeM TecTa «PaccraHoBka uncem» Ha BbiOOpke u3 100 cTyneHToB (B
Bo3pacte 17-20 ser) 3anagHo-Kacnuiickoro YHuBepcutera. McciaenoBaHue OXBaThIBAET YETHIPE
pPa3IMYHBIX aKaJeMUYECKUX HaIpPaBJICHUS: €CTECTBEHHbIE, T'yMaHUTAapHbIE, TOYHbIE HAyKH H
SKOHOMHMKA. Pe3ynpTaTel OKa3bIBalOT, YTO CTYAEHTHI BTOPOIO Kypca TOYHBIX HAyK U SKOHOMHKH
3HAYUTENIBHO MPEBBIIIAIOT YCTAHOBJICHHYIO JOKaIbHYI0 HOpMY (U =9), mpu 3TOM Hanboliee BbICOKas
obmas cTaObMIBHOCTh MOKa3aTesiell HalJrogaeTcss B KOropre TOYHbIX Hayk (M =11.6). Anamu3
JTAHHBIX BBISBIISIET 3aMETHBINA «TUK» (PYHKIMK BHUMaHHS HAa BTOPOM Kypce oOyudeHus, 3a KOTOPhIM
CllelyeT CTa0WIM3alusl WM CHaJl Ha TPeTbeM Kypce, 0OyCIIOBIEHHBIH pa3BUTHEM CTpecca Iepen
OLICHHBAHMEM M aKaJIeMU4ecKoro Beiropanusi. Kpome toro, B uccie10BaHuu BbIsSBIIEHA KpUTHYECKAs
oOpaTHast CBS3b MEK/Yy BBICOKUMH YPOBHSIMU TPEBOKHOCTH (CUTyaTHBHAsl TpeBOXKHOCTH: 41.0—-49.0;
nugHOCTHas TpeBOKHOCTH: 43.0-55.0) m s¢ddexkTnBHOCTEIO BHUMaHWS B YCIOBHSX JAedUIIUTA
BpeMeHH. [loyueHHbIe pe3ynbTaThl TO3BOJISIFOT IIPEIOJIOKUTD, UTO, XOTSI aKaJJleMUUECKasi Harpy3Ka
B JIMCHUUIUIMHAX C KOJMYECTBEHHON HANpPaBIEHHOCTHIO YIy4dllaeT HAaBbIKM KOTHUTHBHOMN
GUIbTpallul U MaHMITYJIMPOBAHHS YHCIAMM, TOBBIIIEHHOE MCUXO(U3NOIIOTHYECKOE HAIPSIKEHHUE
OCTaeTCs OCHOBHBIM HHIHOMpYIOIIKMM (akTopoM. B 3akmroueHun penaercst BBIBOA O TOM, YTO
MOHMMAaHHE 3TUX KOTHUTHUBHO-IKOJIOTHYECKUX B3aUMOJCHCTBUN HEOOXOAMMO sl ONTHMH3ALHUU
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MEJJarOTHYECKUX CTpaTeruii U pa3pabOTKU LENEBbIX MPOTPaMM ICUXOJIOTHYECKON MOMOIIU
CTYACHTaM.
KuroueBble cjioBa: mpon3BOJIBHOE BHUMAHUE, aKaJIEMUUECKas CIICLIMATN3aLUs, CUTyaTUBHAs

TPEBOKHOCTb, TMYHOCTHAS TPEBOKHOCTh, MHTHOUPYIOLINIT pakTop.
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