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MODELING OF COGNITIVE ACTIVITY OF HIGH SCHOOL CHILDREN USING ICTs

Problem setting. The global trends of training modernization, the growing importance of the research
competencies of specialists for the world labor market necessitate the use of ICTs that can be used not only for
assessing pupils' cognitive abilities, but also for their in-depth study through simulation [1].

Analysis of recent research and publications. The solution of the problem is based on the features of the
modern learning environment, including synthetic [2], the need to take into account the emerging problems of student
safety [3], their cognitive and academic capabilities [4], the influence of external factors [5] and the micro-age features
of the formation of their personal and intellectual [6] capabilities.

The goal of the work. Analysis of the experience of using ICT for modeling and monitoring cognitive activity
of adolescents.

Methods. For the study, the applied testing technique used in the research [7] is implemented as a local and
on-line toolkit supplemented by the use of the Solveig computerized complex and cloud resources for registering the
Earth's magnetosphere and meteorological indices. The registered indicators are stored in the developed database for
the purpose of further analysis and modeling of the influence of internal and external factors on cognitive activity of
a person. The survey includes performing psychological tests and parallel recording of the duration of ECG RR
intervals (continuous using the Solveig apparatus) and arterial pressure of the systolic APS and diastolic APD before
the start (index "1") and after ("2") of the tests. Cognitive tests: logic-combinatorial at a "free" rate (T6) and with a
limited runtime (T5).

Results. Cognitive (cognitive) abilities are a key factor in learning activities. Therefore, monitoring the
cognitive oscillation of high school students is an important indicator of the effectiveness of the school process. If the
average time of performing test tasks in the "free" (T6 test) and in the fixed (test T5) tempo after a certain period of
"training" becomes relatively stable (Fig. 1), then from the graphs of fluctuations in blood pressure (Fig. 2) It can be
seen that even during the adaptation to the activity, there are days of improvement and deterioration of the result.
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Under the influence of natural and social fluctuations in the psychological and physiological state of a person,
one can expect certain changes and in the state of his/her health. For the purpose of the corresponding analysis, the
results of the registration of electrocardiogram subjects with the analysis of the spectrum of the heart rate rhythm
according to international standards [7] were used, and the analysis of the power of the spectrum of oscillations was
performed in three bands: slow fluctuations of the LF (based on the baroreflectory mechanisms, which more and more
researchers are associated with stability of cognitive processes), overload VLF and high-frequency HF). The
corresponding dynamics of the state of the cardiovascular system (CVS) of the same tester (Fig. 3) allows us to
conclude on the adaptation of its CVS to this type of cognitive activity (given data for the registration of the CVS
before the start of testing). Further analysis of the data using multiple correlation analysis revealed to a close and
reliable connection of the rate and reliability 7 indicators performance of tests with autonomic regulation parameters
(heart rate and arterial pressure), nervous system properties (strength and functional mobility of nervous processes)

78


mailto:ayb@iitlt.gov.ua
mailto:%20opinchuk@iitlt.gov.ua
mailto:%20sokolyuk@iitlt.gov.ua
mailto:pertsev@cleverdia.com

HaykoBa gisiibHicTh ik HUISX ¢popMyBaHHS MpodeciiiHNX KOMIIETEHTHOCTel Mali0yTHBHOro (haxiBus

and external factors (the speed of the solar wind SW and the density of its proton component n). Corresponding values
of multiplier correlation coefficient and reliability level are as follows: R® = 0.7 ... 0.93 (p < 0.01), R®*=0.95 ... 0.97
(p <0.001), R®n=0.88...0.91 (p <0.01), R°n =0.95 ... 0.97 (p < 0.01).

Conclusions. The use of information and communication technologies allows to carry out psychological and
psychophysiological researches of cognitive possibilities of a pupil in conditions of school learning. Accounting of
external and internal factors allows to predict the student adaptive ability to the learning process, the level of mental
performance, and therefore the success of solving cognitive tasks of different types.
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Anoranisa. Bypos O.10., llinuyk O.II., Cokoawok O.M., Ilepues M.A. Mojae/1i0BaHHA Ni3HABAJIbHOI
misibHOCTI crapmokiaacHukiB 3 BukopuctaHusaMm IKT. Poszeranymo npobOnemu, nog'sazami 3 MoOeno8amHsm
BUKOHAHHA KOSHIMUBHUX 30A80AHb CMAPUIOKIACHUKAMU NI 6NAUGOM 3MIH GHYMPIWHIX Ma 308HIWHIX (Pakmopis.
Pospoonena IKT o0o360nuna 6cmanHogumu iHmMep-nepcoHaibHi ma IHMpPA-nepPCOHANbHI  3MIHU NOKA3HUKIG
epexmugHoCcmi ma HAOIIHOCMI 8UKOHAHH KOSHIMUBHUX MeCcmis npomszom uyacy obcmedicenns (1,5 micaya npu
mecmysanti 3 pasu Ha MUdCOeHs).

Knrouogi cnosa: inmenexm, oyinioganHs, eKCNEPUMEHMANbHI Q0CAIONCEHHS, KOMN 10MepHi 3acoou.

AnHoranus. BypoB A.I0., IImnuyk O.Il, Cokxomwoxk A.H., Ilepues M.A. MoaeaupoBaHue
MO3HABATEJbHOM /1eAATeJbHOCTH CTapLIeK/JIacCHUKOB ¢ ucnouab3oBanueM MKT. Paccmompenwvt npobnemui,
C6A3aHHbIE ¢ MOOETUPOBAHUEM BLINOTHEHUS KOCHUMUBHBIX 3A0aY CIAPWEKIACCHUKAMU NOO GIUAHUEM USMEHEeHUl
BHYMPEHHUX U 6HewHUX pakmopos. Paspabomannas UKT nosgonuna ycmanosums unmep-nepcoHaibHvle U UHmMpa-
NePCOHANbHBIE USMEHEeHUs NoKazameneli 3)@eKmueHoCmu U HAOeHCHOCU 6bINOIHEHUS KOSHUMUGHBIX MEeCmog 6
meyeHue spemenu oociedoganus (1,5 mecaya npu mecmuposanuu 3 pasza  Heoeiro).

Kntouesvle cnosa: unmeniexkm, oyeHkd, IKCNEPUMEHMANbHbIE UCCAE008AHUS, KOMIBIOMEPHbBLE CPEOCmEd.

Abstract. Burov O.Yu., Pinchuk O.P., Sokolyuk O.M., Pertsev M.A. Modeling of cognitive activity of
high school children using ICTs. The problems associated with modeling the performance of cognitive tasks by high
school students under the influence of changes in internal and external factors are considered. The developed ICT
allowed to establish inter-personal and intra-personal changes in the indicators of efficiency and reliability of
performing cognitive tests during the survey period (1.5 months when tested 3 times a week).

Key words: intelligence, measurement, experimentation, computer tools.
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ICT ASSESSMENT OF INTELLECTUAL DEVELOPMENT OF A PUPIL
FOR THE DIFFERENTIATION OF TRAINING IN THE RESEARCH DIRECTION

Statement of the problem. Development of technologies in the XX century has posed to teachers the issues
of modernizing the class-lesson system of training, taking into account the capabilities and needs of the pupil as much
as possible. One of the approaches to solving this problem is differentiated education, a kind of which can be
specialized education, which is popular and legally supported in Ukraine.
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