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Age-related adaptation features of teachers of educational institutions

Modern educational reforms require teachers to be highly qualified and to adapt quickly to new working
methods, including the use of digital technologies. The problem of teachers’ professional adaptation remains
relevant despite a large number of studies in this field. Aim: to determine the factors influencing the profes-
sional adaptation of teachers in educational institutions, as well as to analyze the age characteristics of adapta-
tion and the psychophysiological characteristics of teachers. The study involved 137 teachers from the city of
Karaganda, who were divided into three age groups: under 30 years, 3045 years and over 45 years. The
Spielberger—Khanin test was used to assess anxiety, the WAM test was applied for subjective assessment of
well-being, activity and mood, the Anfimov’s correction tables were used to study mental performance, as
well as physiological methods (blood pressure measurement, analysis of heart rate variability). The level of
reactive anxiety among teachers did not show significant differences between the groups. However, the anal-
ysis of well-being, activity, and mood showed that well-being decreased with age, activity levels showed
slight fluctuations, and mood was higher in the first group. Mental performance also decreased with age,
which was confirmed by the decrease in the number of viewed and found signs. In addition, an increase in
blood pressure, heart rate, and the stress index of regulatory systems was observed. Higher activity of the
sympathetic nervous system and pronounced functional tension of regulatory systems were also identified in
the older groups. The results of the study confirm the need to support teachers at different stages of their pro-
fessional activities. Measures aimed at reducing stress load and increasing teachers’ level of adaptation in the
context of the digital transformation of education are particularly important.

Keywords: teachers of educational institutions, age dynamics, adaptation, psychophysiological state, working
capacity.

Introduction

Improving of pedagogical methods, including the development of inclusive education, as well as the new
work tools integration such as electronic journals and diaries, modern information technologies, etc., requires
teachers to be highly qualified and capable of rapid adaptation [1-2]. In such conditions, the problem of profes-
sional adaptation of teachers becomes particularly relevant, since the problem of securing and retaining of
teachers in educational institutions is not being solved, despite a sufficient number of studies [3].

The activity of a teacher in the process of professional development involves overcoming certain crisis
states and adaptation [4-5]. The works emphasize the need to create a favorable educational environment that
supports and stimulates the professional growth of teachers.

The neuropsychiatric load of teachers, which has increased as a result of the reform of the education
system, is associated with the risk of somatic and mental disorders [6-7]. At the same time, psychosocial fac-
tors of production, especially those related to work organization, have a greater impact on mental health than
on physical [8-10].

Professional health risk factors for teachers include such specific factors characteristic of educational
activities as high responsibility, irregular working hours, including out-of-hours action, significant require-
ments for the assimilation, preservation and reproduction of information, heavy loads on the vocal apparatus
and additional loads (checking students’ written papers and preparing for lessons, etc.) [11-12, etc.]. It is
necessary to single out particularly specific factors, namely intense psychoemotional loads, which are also
characteristic of this professional category, the presence of which largely determines deviations in the health
status of teachers [13-14].

According to the data [15-16], work intensity is the leading unfavorable factor in the work process of
teachers. According to the respondents, work exhausts teachers not only physically (about 80 %), but also
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morally (almost 90 %). The professional activity of teachers is characterized by high emotional workload.
With professional experience increasing, most teachers begin to feel the “pedagogical crisis”, “exhaustion”,
and “burnout”, which significantly affects their mental and physical health [17]. Therefore, the study of these
mechanisms is of great importance for optimizing the functioning of teachers in changing conditions, which
makes it possible to increase the effectiveness of their activities and ensure a better quality of life [18]. How-
ever, the research does not fully reveal the specifics of the age-related adaptation of teachers to the condi-
tions of professional activity, the psychological characteristics that ensure the success of the adaptation pro-
cess, and most importantly, the effectiveness of professional adaptation. In this regard, the study of the prob-
lem of teachers’ adaptation to professional activity in the age aspect is still relevant.

Experimental

The article presents the results of the study conducted among 137 teachers of secondary schools in Ka-
raganda city. The teachers were distributed by age in the following groups: group | — 18 persons under the
age of 30 (average age 25.7+0.52), group II — 65 persons at the age of 30-45 (average age 37.6+0.55),
group 111 — 54 persons over the age of 45 (average age 52.7+0.7).

The sample was made up of teachers from general education institutions, including secondary schools
and gymnasiums. The study involved teachers of primary, basic, and secondary general education who teach
humanities, natural sciences, and mathematics. Since participation in the survey was voluntary and guaran-
teed complete anonymity, no separate written consent was requested. By returning the completed question-
naire, the participant confirmed his informed consent to participate in the study and gave permission to pro-
cess the provided data. The study was approved by the Local Bioethics Commission of Karaganda Medical
University (Protocol No. 17 dated 10/22/2024) and the Department of Education of the city of Karaganda in
accordance with all the norms of the Helsinki Declaration (2013).

To determine the level of reactive anxiety, the Spielberger test in the modification of Khanin was used
in the form of the questionnaire [19]. The results were evaluated on the following scale: up to 30 points —
low anxiety, from 31 to 44 points — average, 45 points and above — high anxiety.

The subjective state of teachers was assessed by the results of the WAM test proposed by V.A. Doskin
and his colleagues in 1973 [20]. This test covered three main characteristics: well-being, activity, and mood
(WAM). With the WAM test, it is possible to identify specific aspects of the teachers’ activities and condi-
tion, including their mood, concentration, stress level and efficiency. The questionnaire consisted of 30 pairs
of characteristics that had opposite values. The analysis results were grouped according to the predefined key
within three categories, and then the mean scores for each of them were calculated.

Blood pressure and heart rate (pulse) were used to assess the state of the cardiovascular system. Systolic
and diastolic blood pressure was measured using the Korotkov—Yanovsky method while the subject was in
the sitting position. The pulse was calculated by palpation in 60 seconds in the same position of subject.

To determine the level and dynamics of mental performance, proofreading tests for one minute were
conducted using letter tables developed by V. Ya. Anfimov [21]. At the end of the test, the number of viewed
and found letters was calculated, as well as the number of errors made during the task (these could be miss-
ing or incorrectly marked letters). We also calculated the attention intensity (Al) as the percentage of the
number of viewed letters (VL) to the total number of letters (TL = 1600). The formula for Al calculating is
as follows: Al = VL / TL * 100. Thus, when analyzing the test results, it was possible to get the understand-
ing of the degree of concentration and efficiency of the subjects.

The analysis of heart rate variability (HRV) was performed by 5-minute cardiointervalography using
the Varikard-2.4 software package [22]. The following statistical parameters of the heart rhythm were ana-
lyzed: the mean RR interval (mathematical expectation—Mean), the stress index (stress index—SI) of regu-
latory systems, characterizing the degree of centralization of heart rhythm control. The relative activity of the
subcortical sympathetic nerve center was assessed by the ratio of the mean values of the low-frequency and
high-frequency HRV components (LF/HF). The activity of the heart rate regulatory systems was assessed by
the centralization index (CI = TP/HF), the level of activation of subcortical nerve centers was assessed by the
calculated value characterizing the activity of regulatory systems (indicator of the activity of the regulatory
systems—IRSA) [23].

The statistical analysis of the study results was carried out using the standard MS Microsoft Excel 2019
and STASTICA 10.0 software packages and included the calculation of the mean value of the variable (M)
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and its standard error (+m). Intergroup differences between age categories were analyzed using the Student’s
criterion (t), which revealed statistically significant trends and patterns. The differences between the age
groups were considered significant at p<0.05.

Results and Discussion

As the results of the study showed, the level of reactive anxiety among teachers of secondary schools was
on average: in group | — 42+1.92 units, in group II — 42.54+1.24 units, in group IIT — 42.7+1.25 units (Fig. 1).
No significant differences were found between the groups.

The analysis of the percentage of well-being, activity, and mood levels revealed the following dynamics.
The well-being index in group I was 5.06+0.174 units, in group II — 4.62+0.147 units, in group Il —
4.42+0.152 units (p<0.05). There were no significant differences in the activity index: in group | — 3.96+0.251
units, in group Il — 3.67+0.141 units, in group IIT — 3.78+0.147 units. The dynamics of the mood index was
studied, and it showed the following values: in group | — 5.94+0.317 units, in group IT — 4.84+0.156 units, in

group 11 — 4.93+0.145 units, however, there were no statistically significant differences.
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Figure 1. Age-related dynamics of reactive anxiety and WAM indicators

When evaluating the proofreading tests according to the table of V. Ya. Anfimov, significant differ-
ences in mental performance were revealed (Fig. 2). The average number of viewed letters in group | was
435.7+25.86, in group I — 415.4+20.72, in group IIT — 373.7+18.45 (p<0.05). The number of found letters
in group I was 51.5£3.15, in group Il — 49.9+2.24, in group III — 43.8+2.12 (p<0.05). The dynamics of the
attention index showed the highest values in group | — 27.2+1.62, in group II it was 25.9+1.29, in group III
— 23.3£1.15 (p<0.05). The number of errors had no significant differences and amounted to 0.7+0.23 in
group I, 1£0.19 — in group II, and 0.6+0.19 characters — in group IlI.
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Figure 2. Age-related dynamics of indicators of correction tests according to the table of V. Ya. Anfimov
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The analysis of blood pressure indicators revealed their significant increase in age dynamics (Fig. 3).
The mean value of diastolic pressure in group I was 73+3.21 mmHg, in group II — 82.3+1.92 mmHg
(p<0.05), in group Il — 93.742.45 mmHg. (p<0.05). The mean value of systolic blood pressure in group |
was 106.6£3.35 mmHg, in group II — 117.742 mmHg (p<0.05), in group III — 127.4+£2.04 mmHg
(p<0.05). The heart rate also showed the significant increase: in group | — 74.1£1.18 beats/min, in group II
— 78.6+0.83 beats/min (p<0.05), in group III — 80.3+1 beats/min (p<0.05).
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Figure 3. Age-related dynamics of indicators of the cardiovascular system functioning

The mean value of the stress index (SI) of regulatory systems in dynamics was 352.4+100.83 and
352.5+85.72 units in groups I and II, respectively, in group III the indicator increased to 401.2+62.53 units
(Fig. 4). The ratio of the mean values of the low-frequency and high-frequency components of HRV (LF/HF)
was 1.320.27 units in group I, 3+£0.62 units — in group II (p<0.05), and 3.8+0.81 units — in group IlI
(p<0.05), indicating increased activity of the subcortical sympathetic nerve center. The heart rate control cen-
tralization index (CI) in group I was 2.4+0.52 units, in group II — 5.240.98 units (p<0.05), in group Il —
6.4+1.21 units (p<0.05). Analysis of the dynamics of the indicator of regulatory systems activity (IRSA)
showed that in group I it corresponded to the “expressed functional stress” level (4.2+0.34 units), in groups
Il and Il it increased to the “strongly expressed functional stress” level and amounted to 5.1+0.3 and
5.240.41 units, respectively.
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Figure 4. Age-related dynamics of heart rate variability indicators

The intensity of the teacher’s work is determined by several factors reflecting mental stress: creative
approach to tasks, analysis, assessment and observation of the learning process, activities with limited time,
emotional involvement and responsibility for the result of work, the occurrence of controversial situations
related to the profession, sensory overload and lack of physical activity [24].
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Pedagogical activity requires the teacher to constantly interact with students, colleagues, and the admin-
istration, and it creates increased demands on the adaptive capabilities of the body. Studies show that teach-
ers have the increased level of psychoemotional stress, which eventually leads to the depletion of adaptive
mechanisms [25].

It was noted [26] that age-related crises among teachers aged 40-45 years are accompanied by the job
satisfaction decrease in and the anxiety increase, which can manifest in the deterioration of well-being and
cognitive functions. This corresponds to the data of our study, which revealed the decrease in the indicators
of well-being and activity among teachers of older age groups.

According to the study of the European Occupational Safety and Health Agency (EU-OSHA, 2021),
teachers are at the increased risk of occupational stress developing, which leads to the development of psy-
chosomatic diseases [27-28].

The number of studies [29-30] demonstrate that teachers have increased levels of cortisol, a stress hor-
mone, which confirms the influence of professional activity on the endocrine system. The results of our
study also indicate the increase in sympathetic activity (LF/HF increase) with age, which indicates the in-
creasing effect of stress.

Psychophysiological stress leads to functional changes in the body, such as the deterioration in well-
being and subjective assessment of the condition (according to our data, this is the decrease in well-being,
activity and mood), the cognitive functions decrease (decrease in the number of viewed and found letters, the
attention index), high blood pressure and heart rate (our study revealed the increase in systolic and diastolic
blood pressure and heart rate with age).

Prolonged exposure to stress without adequate compensatory mechanisms leads to the development of
professional burnout syndrome [31-32]. Chronic stress among teachers leads to increased fatigue and de-
creased performance, sleep disorders, depressive states and, as a result, the development of cardiovascular
diseases [33-34].

These data are confirmed by the results of our study, which revealed the dynamics of deterioration in
the indicators of regulatory systems, which indicates a gradual depletion of adaptive resources.

Studies of the psychophysiological state of teachers indicate the high workload associated with their
professional activities. The work of a teacher requires not only high cognitive activity, but also significant
emotional and communicative costs, which leads to the formation of chronic stress and tension of adaptive
processes [35-36]. In general, the results of the study emphasize the need to develop comprehensive pro-
grams aimed at maintaining the psychophysiological health of teachers of various age groups, taking into
account specific changes related to age and professional activity.

Conclusion

1. Stress caused by professional activity has the expressed effect on cognitive functions, which is mani-
fested by the mental performance and attention decrease. With the years, teachers experience the decrease in
the amount of the processed information and the decrease in the attention index, which may affect the quality
of teaching and require the development of support programs and trainings to maintain cognitive functions.

2. The adaptive mechanisms of teachers have significant stress, which is expressed in the physiological
stress markers increase (increased blood pressure, stress index of regulatory systems and activity of the sym-
pathetic nervous system). Long-term exposure to stress can lead to serious health consequences, namely the
development of hypertension, cardiovascular diseases, emotional burnout and mental disorders.

3. In order to minimize the effects of professional stress on teachers, it is necessary to monitor the psy-
chophysiological state of teachers and develop adaptation strategies, increase the stress tolerance of this cat-
egory of specialists through special trainings and self-regulation programs.
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A.O. Apsicranb6aii, H.K. Cmarynos, I'.M. TrikexxanoBa, M.B. CeTnuk

Kannwpl Ol1iM Oepy MekeMeJiepi MyFaiMIepiHiH OediMaesyiHiH
JKaC epeKIeTiKTepi

3amanayn OimiM Oepy pedopmarapsl MyFaliMIEpACH >KOFaphl OUTIKTUTIKTI JKOHE JKaHa JKYMBIC dIicTepiHe,
COHBIH imTiHAe HUQPIBIK TEXHOJNOTHsUIapra Te3 Oeifimmenyni Ttamam eremi. OcChl camanarbl KeNTereH
3epTTeyjepre KapamacTaH, MyFaliMAEpHiH KociOm OeifiMaenmy Moceneci ©3eKkTi Oombin Kama Oepemi.
3eprreymiH MakcaTel: JKammbl OimiM OepeTiH MeKTen MyFaliMIepiHiH KociOm OelimzernyiHe ocep eTeTiH
(daxToprapapl  aHBIKTay, COHJAW-aK MeJarortapAblH — OeHiMIenmyiHiH Jkac —epeKIIeTIKTepiH JKoHe
NCUXO(U3UONIOTHSITBIK CHITAaTTaMalIapbIH Tasay. 3epTreyre KaparanabplnaH xkac epekuienikTepine Kapai yir
Tonka GesinreH 137 myranim KatbicThl: 30 xacka aeiid, 30-45 jxac sxoHe 45 xacTaH ackaH. Ma3achI3IbIKTI
Garanay ymin Crimnbeprep-XaHUH CHIHAFbI, 9J-ayKaTThl, OSJICEH/IUTIK IeH KOHUI-KYiini cyObekTHBTI Oaranay
ymin CAH cpIHaFpl, TICUXUKAIBIK OHIMIUTIKTI 3epTTey YIIiH AHQUMOBTHIH TY3€Ty KecTelepi, COHOai-ak
(u3HONOTHANBIK  omicTep (KaH KBICBIMBIH OIIIIEY, JKYPEK COFYy JKHUICIHIH ©3TeprilliTiriH Taniay)
KOJIIaHBUIABL. 3epTTey OaphIChIHAA >KaImbl OiiM OepeTiH MeKTen MyFaliMaepi apachlHAarbl PEaKkTHBTI
Mas3achI3/bIK JCHreill TonTap apacklHAa aHTapIibIKTail albIPMAIIBUIBIKTAp OOJIMaFaHbl aHBIKTAIABL. AJalima
QNI-ayKaTThl, OEJICEHAUTIKTI JKOHE KOHUI-KYHI Tanjayna jkacblHa Kapal oN-ayKaTThIH HalllapiiaraHblH,
OeJCeHIUTIKTIH MIaMaJbl AyBITKYJNApbl OOJIFaHBIH JKHE OIpiHII TonTa KOHUI-KYHIIH JXOFapbl EKeHIiH
KepceTTi. AKbUT-0OM OHIMJIITITI JKachlHa Kapai ToMeHAe i, OV KapajFaH jkoHe TaObUIFaH Oenrijep CaHbIHBIH
azarobiMeH pacrtanyabl. CoHai-aK KaH KbICBIMBIHBIH, JKYPEK COFY JKHUTITIHIH JXOHE PeTTeyIli KyHelnepain
KepHey WHJIEKCIHIH XKorapbutaysl Oaifkanasl. CHUMIIATHKAIBIK JKYHKE OPTAJIbIFBIHBIH O€JICeHAINIrHIH apTyhl
JKOHE YJIKEH TONTapAarbl peTTeylI >KyHenepiaiH aWKblH (YHKIMOHAIABIK KepHeyl OalKamisl. 3epTrey
HOTWOKENepl KociOM KBIBMETTIH OPTYPIIi Ke3eHAEpiHIAe MYFaliMIepl Koinay KaKeTTUIriH pactaiasl. bimim
OepymiH 1udpIBIK TpaHcHOpMAIMACHl SKaFJalbIHIA CTPECTIK KYKTEMEHI a3alTy >KoHE MYFalliMICpAiH
GeitiMaeny AeHreiliH apTThIPy MIapaiapbl epeKIle MaHbI3/IbL.

Kinm  co30ep: xanmbl OimiM  Oepy MeKeMeNepiHiH MyFalimzepi, »xac JAWHAMHKachl, Oelimuieny,
TICUXO(M3HOIOTHSITBIK KaFIaibl, )KYMbBICKa KaOiaeTTiIir
A.O. Apsicran6aii, H.K. Cmarynos, I'.M. Teikexxanosa, M.B. CeTiuk
Bo3pacTHble 0COOCHHOCTH aJANITALMH YYUTeJIei

o01meo0pa3oBaTe/IbHbIX y4YpeKICHUI

CoBpeMmeHHbIE 00pa3oBaTelbHbIe PeOpPMBI TPEOYIOT OT yduTeneil BBICOKON KBanM(HKAMU U OBICTPOH
ajlanTanuy K HOBEIM METO/aM paboThI, BKIIOYast U(POBEIE TeXHOJIOTHH. HecMoTpst Ha 60IIbIIIOe KOJIMIECTBO
UCCIIeZIOBaHUH B JaHHOI 00aacty, npobiema npodecCHOHANBPHON aJanTaluy NeAaroroB 0CTaeTcs aKTyallb-
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Hoii. Ienp ucciaenoBanus: onpeseneHue (pakTopoB, BIUAIOLIMX HA MPO(ECCHOHANBHYIO aaNTallio yuuTe-
neii 001meo0pa3oBaTeNbHBIX KO, a TAK)KE aHAJIN3 BO3PACTHRIX OCOOEHHOCTEH ajanTalyy 1 NCuxo(u3noso-
THYECKHX XapaKTepUCTHK Nefaroro. B uccnenoBanuu npuHsaau ydactue 137 yuureneit n3 Kaparanmsl, pas-
JICICHHBIC Ha TPU BO3pacTHbIC rpymmsl: 1o 30 set, 30—45 net u 6osee 45 net. Mcnonp3oBanmmch Tect Crimi-
Oeprepa-XaHuHa JUIS OL[EHKH TPEeBOXHOCTH, TecT CAH 1i1st cyObeKTHBHOI OIIEHKH CaMOYYBCTBUS, aKTHBHO-
CTH W HAaCTPOCHUS, KOPPEKTypHBIe TaOiuubl AHGUMOBA U H3Y9EHHSI YMCTBEHHON pabOTOCIIOCOOHOCTH, a
Taoke (Gu3noNIOrHYecKre MeTobl (M3MEpeHNe apTepHaIbHOTO JaBJIeHHS, aHAIN3 BapHaOelIbHOCTH ceped-
HOro puTMa). B Xoze mccienoBaHus BBIIBICHO, YTO YPOBEHb PEAKTHBHOW TPEBOXKHOCTH CPEAU yUHUTENei
00111e00pa30BaTeNbHBIX KON HE MMEN 3HAUUTENbHBIX pasiuuuil Mexay rpynmamu. OfHAKO aHalU3 caMmo-
JyBCTBHS, aKTUBHOCTH M HAaCTPOEHHs IIOKa3al, YTO CaMOYYBCTBHE YXY[IIAIOCh C BO3PACTOM, aKTHBHOCTb
UMelNa He3HauuTeNbHbIe KojaeOaHHs, a HaCTpOeHHe OBUIO BBINIE B MEPBOM IpyIe. YMCTBEHHas paboTocIo-
COOHOCTB CHIDKanach C BO3PAacTOM, YTO IOATBEPIKIATOCH YMEHBIICHHEM KOJIMYECTBAa HMPOCMOTPEHHBIX H
HalIeHHBIX 3HAaKOB. Takke HaOIIOAICSA POCT apTEPUATBHOTO JTABJIEHHS, YaCTOTHI CEPJICUHBIX COKPAIEHHH 1
MHJIEKCa HATPSDKEHUSI PEeryIIITOPHBIX cucteM. OTMEUeHO yBeINUeHHEe aKTUBHOCTH CHMIIATHYECKOT0 HEPBHO-
TO IEHTpa W BBIPAKCHHOE (YHKIMOHAIBFHOE HANpsDHKEHHE PEryJSTOPHBIX CHCTEM B CTapIIMX Ipymmax. Pe-
3yJIBTAThl HCCIIEOBAHNS MOATBEPIKIAI0T HEOOXOMUMOCTD ITOJIJICP)KKH TIEaroroB Ha pa3HbBIX 3Tanax npogec-
CHOHAJIBHOH JieaTenbHOCTH. OCOOCHHO Ba)KHBI MEPHI 0 CHIDKCHHIO CTPECCOBOI HArpy3KH H IOBBIIICHHIO
YPOBHS aJIalliTAIlH YYUTENCH B yCIOBHUIX HU(PPOBOH TpaHCHOpPMAIH 00pa30BaHUS.

Knrouegvie crosa: yuaurens o0imeoOpa3oBaTeNbHBIX yYpPEKICHUI, BO3PACTHAS AMHAMUKA, afalTallid, IICH-
X0(U3NOTIOTUIECKOE COCTOSHHE, Pab0TOCIOCOOHOCTh
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