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Abstract

Studying at a university is challenging for students, often accompanied by emotional overload. Modern
students experience low physical activity levels, which affect their mental performance. Additionally, they tend
to experience increased fatigue, and deteriorating cognitive processes, memory, and attention, leading to impaired
body functions and weakened immunity. It is crucial to maintain students’ health throughout their university
education. A graduate should not only possess solid knowledge but also be in excellent health to support creative
endeavors throughout life. To preserve and enhance health, students must be taught how to properly organize their
daily routines from the very first days at university. The most important place in the daily routine should be given
to physical education and physical activity. Numerous studies have confirmed that physical activity positively
affects the entire body’s functional processes, particularly mental performance. During the day, it is essential to
alternate between mental and physical activities. A well-structured class schedule, taking into account the
dynamics of performance changes throughout the day and week, is also of great importance. This article analyzes
changes in mental performance among first-year students during their educational process and offers
recommendations to enhance their efficiency.

Keywords: body, health, immunity, performance, productivity, mental development, students, endurance,
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Anganra

Yuusepcurerre OKy-0y1 SMOIMOHANABI KYKTEMEJIEPMEH Oipre >KYpeTiH CTyACHTTEp YIIIH 6T¢ Kypaem
mpouecc. Kasipri cTyacHTTEpae OKy MpoLeci TOMCH KO3FANIBIC OCICCHILTIT] KaF AaHBIHAA JKYypeai, 01 0apabIH
aKBLT-0H KabieTiHe ocep eTeal, COHBIMCH KaTap MapInay sKOFapbLIaliabl, OHIay MPOLCCTEPi, €CTE CaKTay, 3¢HiH
HAIIApIAHIbl, HOTWKECIHAC ACHCHIH (DYHKIMOHANIBIK KOPCETKINITEPI OY3BIIAABL, MMMYHHTET TOMECHACHII.
YHHUBCPCHTETTEC OKYABIH OAPJBIK KC3CHIHAC CTYACHTTIH ACHCAYJBIFBIH CAKTAy MAHBI3ABL. EH OaCTBICHL, TYICK
JKaKchl OlmiMre me OOTbIN KaHa KOWMAai, COHBIMEH KaTap eMip IPOIECIHAE OJaH 9pi MIBFAPMAIBLIBIK KbI3MET
YIIIH JICHCAYJIBIFBI KAKCHL. JICHCAYJBIKTHI CAKTAy >KOHE apTTHIPY VIIIH CTYJCHTTEPIe YHHBEPCHTETTE OKYbIH
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aTFAIIKbl KYHACPIHCH OacTar eMip CalThIH, aTal AWTKAHIA KYH TOPTIOIH IyphIC YHBIMAACTHIPYFa YHPETY KAKET.
KyH TopriOinzaeri eH MaHBI3AbI OPBIH ACHE MIBIHBIKTHIPYFA, KO3FAIBIC OcIceHaimirine 0eminyi kepek. Kenreren
3CPTTCYICPAIH HETi3iHAC (PH3MKAIBIK OCICCHAUTIK OYKIM aF3aHbH (DYHKIMOHAIABIK MPOLCCTCPIHE, aram
aNTKAH/a, aKbLT-0H >KYMBICBIHA OH 3cep eTeTiHAIr AsnenaeHal. KyHi OOHBI ic - SpeKeTTEepal 63repTy MAHBI3IbI-
aKbBLI-0H koHE (M3HMKANBIK. JKyMbIC KaOLTETTIMTIHIH 63Tepy JUHAMHKACHIH €CKEPE OTBHIPHIIN, KYH IMNHAC JKOHE
anTa imiHzxe oKy cabaKTapbhIHBIH JYPHIC KECTECI 16 MAHBI3ABL. by Makamama OipiHImi Kypc CTYJCHTTEPIHIH OKY -
Oimim Oepy mpomeciHAe aKplI-OM KaOiNeTiHIH e3repyiHe Tammay »acamaapl. bBipiHmm Kypc CTyIeHTTEpiHiH
OHIMIJITIH APTTHIPY MAKCATHIHJA YCHIHBICTAP YCHIHBIIIBL.

Kinr ce3mep: OcHe, OCHCAYIBIK, MMMYHHTCT, OHIMAUIK, OHIMALTK, AKbLT-OH JAMYBIL, CTYACHTTED,
TO3IMIUTIK, IMHEJIEHIC, mapmay, OcifiMaey, pu3nkamblk OCICCHAUTIK, OKY IPOLEC], JKYKTEME.
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AHHOTATIAS

OOyueHne B By3€ TOCTATOYHO CIOKHBIA MPOLIECC 1L CTY ACHTOB, COMPOBOKIAFOIIUIICS SMOIHOHAIbHBIMHI
Teperpy3kaMu. Y COBPEMEHHBIX CTYJCHTOB IPONECC OOYUCHHUS IPOTEKACT B YCIOBUAX HH3KOH JBHTATCIHLHOU
AKTHBHOCTH, YTO OTPAKACTCA HA UX YMCTBCHHOH PabOTOCIIOCOOHOCTH, KPOME TOTO HAOIIFOIACTCS MOBBINICHHAS
YTOMILIEMOCTD, YXYAIIAKTCA MBICIMTCIBHBIC MPOLCCCHI, MAMATh, BHUMAHUC W, KAK CJICACTBHUC, HAPYIIAOTCS
()YHKIIMOHATBHBIC MOKA3aTEIH OPTraHW3Ma, CHIKACTCS HMMYHHUTET. BaskHO moamepkaTh 370pOBbE CTYACHTA HA
TMPOTsLKCHIH BCETO MEPHOAa 00YICHHUS B By3¢. | TaBHOE, YTOOBI BRIMYCKHHK HMETT HS TOJIBKO XOPOIMNC 3HAHUA,
HO W OTMEHHOC 3I0POBbE, A JAIbHECHIIICH TBOPUYECKOHN JCTCIBHOCTH B IPOIIECCE KU3HU. UTOOBI COXPAHUTH U
TPUYMHOXKATH 3/I0pPOBbE HEOOXOAWMO CTYJICHTOB C TIEPBBIX AHEH OOYUCHHS B BY3€¢ VYHTH IPABHIBHO
OPTaHM30BBIBATH CBOM 00Pa3 JKM3HHU, B YACTHOCTH - pe>KuM JHI. CaMOoe TIaBHOE MECTO B PACTIOPSIIKE JHS JODKHO
OTBOIHMTECS (DH3HUCCKOHN Ky IBTYPE, ABUTATCIBHOM aKTHBHOCTH. Ha OCHOBAHWH MHOTOYHCICHHBIX UCCIICIOBAHHI
JIOKA3aHo, YTO0 (DM3MYCCKAST AKTHBHOCTH OKA3BIBACT IOJIOKUTEIFHOE BIMSHAC HA (D)YHKIHOHAJIBHBIC HMPOLECCHI
BCETO OPraHM3MAa M B YACTHOCTH, HA YMCTBEHHYIO PabOTOCIIOCOOHOCTH. B TeucHWE AHS BAYKHO MCHSITH BHIbI
JICSITETPHOCTH - YMCTBEHHYIO W (H3M4ecKyr0. HeManoBaKHOE 3HAUCHHE MMEET W NPABHJIBHO COCTABICHHOC
pacmuCaHuc y‘{e6HI>IX 3QHATHH B TCUCHHC AHI W B TCUCHHC HCACTH, C YUCTOM OUHAMHKH W3MCHCHHUA
paborocniocodHoCcTH. B TaHHOW CTaThe MPOBOAMTCS AHAIW3 M3MCHCHHS YMCTBEHHOH pabOTOCIHOCOOHOCTH B
y4eOHO-00pa30BaTEILHOM IIPOIIECCE CTYACHTOB IIEPBOTO Kypca. [IpemmoskeHbl PEKOMEHAAIMH C LEIBIO
TIOBBIMCHUS PA0OTOCTIOCOOHOCTH CTY ICHTOB IEPBOTO KypCa.

KiroueBbie cj0Ba: OpraHms3M, 310pOBBE, HMMYHHTET, pPabOTOCHOCOOHOCTh, IPOJYKTHBHOCTS,
YMCTBCHHOC PAa3BUTHC, CTYIACHTBI, BBIHOCJIHMBOCTH, HANPSDKCHUC, YTOMJCHHC, aaanTanuid, (I)I/ISI/I‘IGCK":I}I
AKTHBHOCTB, YICOHO-00pa30BaTCIBHBIA MPOLCCC, HATPY3KA.

Introduction

At present, significant attention is given to studying the adequacy of the learning process
and students> health, as well as the physiological changes that occur in their bodies under the
influence of intellectual and emotional stress associated with studying, particularly in the first
year.

Students’ performance is a key criterion for their adaptation to academic workload.
Numerous studies [1] research students’ mental performance in relation to their academic load.
However, the issue of students’ adaptation to various influences, especially to academic
workloads throughout the day, week, and academic year, remains insufficiently studied [2].
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Performance is defined as the level of an organism’s functional capabilities, characterized
by the efficiency of tasks performed over a certain period of time [3].

Performance is classified into two types: physical and mental.

Mental performance refers to the amount of work requiring significant concentration of
the nervous and psychological systems [4].

Physical performance is a person’s ability to perform the maximum possible amount of
physical work through the activation of the musculoskeletal system [5].

University education is a clear example of mental workload, as it involves receiving and
processing large amounts of information. This process engages key psychological functions
such as memory, attention, and thinking. Information is processed, absorbed, and later applied
in practice, with the sensory system playing a crucial role. These workloads lead to overstrain
of the brain and rapid fatigue. After a short period, students become less capable of absorbing
the learning content. All these factors are further exacerbated by students’ low physical activity
[6]. Cognitive processes are largely determined by the physical fitness of a developing body.
Numerous studies confirm that mental and physical development are closely interconnected
[7].

Based on this, our study aimed to examine the mental performance of first-year students
at the School of Mathematics and Natural Sciences of Kozybayev University.

Objective: To analyze changes in specific indicators of mental performance among first-
year students at the School of Mathematics and Natural Sciences of Kozybayev University
during different periods of the academic year.

Materials and Methods

The study was conducted over one academic year on the same group of first-year
students. A total of 40 students (20 males and 20 females), aged 17-18 years, from the School
of Mathematics and Natural Sciences participated in the research.

The collected data were processed using standard statistical methods, including the
calculation of the following values: the arithmetic mean of the variation series, standard error
of the mean, and mean root square deviation.

Currently, mental performance studies widely utilize letter-based correction tests,
commonly known as Anfimov Tables. These tables help examine attention patterns when
exposed to repetitive stimuli, such as letters. The varied distribution of identical letters within
the rows prevents memorization and requires sustained concentration.

The analysis of performance included both qualitative and quantitative aspects of
attention accuracy assessed within a set time frame. When analyzing the data, the following
were counted: the total number of letters scanned, reflecting task completion speed and volume;
the number of correctly identified and crossed-out letters within the total scanned volume; and
the number of errors (missed letters).

Pre-prepared test sheets were distributed for the correction test. Prior to the experiment,
students were given a briefing on the purpose of the study and its significance in assessing
mental performance.

The students were familiarized with the letter tables and the test rules. Instructions before
the task included:

1. Goal: complete the task as accurately and quickly as possible by crossing out the
designated letter.

2. Guidelines: work with focus, avoid missing or incorrectly crossing out letters, and
do not skip rows.
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The Anfimov Test duration was five minutes, divided into five intervals with ten-second
breaks between them. A stopwatch was used to track the work time, starting immediately after
the letter was announced. The data analysis focused on the ratio of the total number of marked
symbols to the total number of scanned symbols during the test period. Students completed the
task independently and strictly on an individual basis.

Commonly Used Mental Performance Assessment Methods

1. Accuracy Coefficient (A):

A=M/N,

where:

M is the number of correctly crossed-out symbols,

N is the total number of target symbols that should have been marked.

2. Mental Productivity Coefficient (P):

P=A=x*S;

where:

S is the total number of symbols scanned,

A is the accuracy coefficient.

The quantitative indicators of accuracy and mental productivity coefficients are used to
assess attention concentration (in relative units).

3. Visual Information Volume (Q):

Q=0,5936 % S;

where:

Q is the visual information volume (bits),

0.5936 is the average information volume per symbol,

S is the total number of scanned symbols.

4. Information Processing Speed (V):

V=(Q-2807+h)/T,

where:

V is the information processing speed (bits/sec),

2.807 bits is the information loss per missed symbol,

h is the number of errors,

T is the task completion time (seconds) [2].

Results

Based on the conducted experiment, it was revealed that mental performance, which
indicates the degree of adaptation of first-year students to the learning process, fluctuates
unevenly across days, weeks, and throughout the semester.

The study showed that cognitive processes among first-year male students declined
throughout the school day. Thus, the accuracy coefficient of task completion ranged from 0.97
units to 0.85 units during the first class (with an average value of 0.91 units).

By the end of the school day, the accuracy coefficient decreased, ranging between 0.83
units and 0.75 units (with an average value of 0.79 units).

The mental productivity coefficient also fluctuated from 429 units to 316 units (average:
372 units) during the morning session and from 344.8 units to 225.2 units (average: 284 units)
by the end of the day.

Similar results in mental performance were observed in female students. Morning
accuracy coefficient ranged from 0.93 units to 0.78 units (average: 0.85 units), while late in the
day it varied from 0.76 units to 0.68 units (average: 0.72 units).
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The mental productivity coefficient for female students changed from 410 units to 298
units (average: 354 units) in the morning session to 335 units to 219 units (average: 277 units)
at the end of the day.

According to literature references, mental performance changes throughout the week
being low at the beginning, peaking around mid-week, and declining towards the end of the
week [8].

In our study, students’ mental performance was analyzed at the start of the semester over
a full workweek and showed the following results: in male students, a gradual increase in
accuracy coefficient was observed from Monday to Wednesday, peaking at 0.81 units on
Wednesday; a decline followed on Thursday and Friday, reaching a minimum of 0.76 units; a
slight recovery was noted by Saturday, with accuracy rising to 0.78 units.

In female students, the accuracy remained constant from Monday to Wednesday showing
a slight increase on Thursday (0.81 units) and then a decrease on Friday (0.75 units). By
Saturday, the accuracy coefficient experienced recovery at 0.77 units.

The mental productivity coefficient during the school week followed a similar pattern.
Here, male students showed a peak on Wednesday with 437 units followed by a decline on
Thursday (357 units) and a slight recovery on Friday (364 units). The indicators of female
students’ mental productivity are also comparable to the accuracy of task performance. Mental
productivity remains stable over the first three days of the school week, with an increase
occurring on the fourth day (maximum coefficient value of 374 units). This is followed by a
decline in mental productivity (minimum coefficient value of 257 units) and then a rise again
by Friday (323 units).

Our study identified disruptions in students’ mental performance dynamics throughout
the week.

According to the literature, class schedules should be structured so that the heaviest
workload falls on Tuesdays and Wednesdays when performance is at its peak [9].

However, an analysis of the students’ class schedules revealed that this principle was not
followed.

As a result, poorly structured timetables negatively impacted students’ mental
performance.

Table 1. Comparison of First-Year Male and Female Students’ Performance

A P Q Vv A P Q Vv
Male (units) | (units) | (bits) | (bits/sec) | Female | (units) | (units) | (bits) | (bits/sec)
Students Students
0,92 3737 | 2417 3,79 0,79 | 274,15 | 207,61 3,47

This study was conducted as a one-time assessment of first-year students’ mental
performance.

The obtained parameters for assessing the mental performance of first-year students lead
to the conclusion that the task accuracy coefficient and the mental productivity coefficient are
significantly higher in male students than in female students.

An analysis of individual performance indicators shows that by the end of the academic
year, the number of cases of decreased performance increases unevenly. The percentage of
students experiencing a decline in overall performance indicators reached 11% by the end of
the first semester and 15% by the end of the second semester among male students. Among
female students, this percentage was higher, reaching 14% by the end of the first semester and
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17% by the end of the second semester. These data indicate different levels of fatigue among
students.

Analyzing the changes in performance throughout the academic year, it can be noted that
at the beginning of studies, performance increases, reaches its highest levels after about a
month, and remains at this level for some time. However, during the exams, performance
declines and reaches low levels. Students restore their performance during vacations.

At the start of a new semester, the performance change pattern repeats itself. By the end
of the academic year, performance drops to its lowest levels. Summer break helps students
restore their vitality and energy. Thus, it can be concluded that the dynamics of performance
changes follow a cyclical pattern.

Discussion

Based on observations and student surveys, it can be concluded that academic activities
involve high mental loads and stress, which in turn affect students’ overall health. However,
mental performance is essential for learning and directly impacts academic success. Physical
activity is a unique tool for adapting the younger generation’s bodies to the intense and mentally
demanding educational process [10]. To enhance mental performance during exams, it is
crucial for students to increase their physical activity levels. Changing activities throughout the
day helps build “immunity” against fatigue and exhaustion, improves work efficiency, and, as
a result, boosts academic performance. Most importantly, it supports overall health.

Physical education and sports can help restore the functional state of organs and body
systems.

With low physical activity and high academic loads, students are at risk of developing
various health issues, primarily nervous system disorders (neuroses), which in turn negatively
impact the cardiovascular, respiratory, and digestive systems.

Conclusion

The educational process at a higher education institution is highly demanding, requiring
intensive effort throughout the entire study. This greatly affects students’ mental well-being,
functional state, and overall performance. Moving to a new place, changing their lifestyle, and
adjusting to a new routine are stressful factors. Students are especially vulnerable to these
changes, which increase the risk of physical and mental overload.

It is important to note that learning takes place under conditions of low physical activity,
leading to inhibition processes in the brain. As a result, fatigue develops, performance declines,
and overall well-being deteriorates. This is particularly dangerous for the developing body of
students. The immune system function is disrupted, and adaptation to academic activities
becomes more difficult.

To relieve mental strain, physical exercise is essential, as it provides a change in activity
type. In this study, 66% of students experienced a static workload, meaning their biological
need for movement was not met. The number of hours allocated to physical education classes
in the curriculum is insufficient to relieve this static tension.

To improve academic performance, the authors recommend students establish a well-
structured daily routine, increase physical activity, and attend additional extracurricular sports
sections if possible. These actions will reduce emotional stress, enhance overall performance,
and facilitate better knowledge retention.

L M. Sechenov’s principle states that alternating muscle activity between different muscle
groups promotes recovery more effectively than complete inactivity. This principle is the
foundation for organizing breaks in intellectual work.
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Properly structured physical exercise combined with mental work provides significant
benefits in maintaining cognitive function and productivity [11].

It is crucial for students to engage in daily physical activity and develop a habit of
maintaining an active lifestyle.

When performing physical exercises, a “dominant excitation” occurs in the brain, which
positively affects the body’s overall functional state. This leads to improved cardiovascular and
respiratory function, better cerebral blood circulation, reduced stress impact on the body,
increased body tone, and accelerated recovery processes. In summary, alternating activity types
throughout the day is essential for restoring performance and improving academic success [12].

However, physical activity and sports alone do not guarantee high academic performance.
Other factors must also be considered, including a well-organized study and rest schedule,
adequate sleep, proper nutrition, and optimization of the learning process.

University administrators must develop academic schedules that consider fluctuations in
students’ cognitive performance. The heaviest workload, taking into account the number and
difficulty of classes, should be scheduled for Tuesdays and Wednesdays. This will contribute
to better learning outcomes and help maintain students’ health.
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