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Review article
NEURODYNAMIC MARKERS FOR ASSESSING THE PSYCHOPHYSIOLOGICAL CHARACTERISTICS OF STUDENTS: RETROSPECTIVE ANALYSIS OF AUTHOR'S RESEARCH

Pawel А. Baiguzhin1, Daria Z. Shibkova2  

1, 2 South Ural State University, Chelyabinsk, Russia

1 baiguzhinpa@cspu.ru, ORCID: 0000-0002-5092-0943

2 shibkova2006@mail.ru, ORCID: 0000-0002-8583-6821
Annotation. The article presents a retrospective analysis of the author's research on neurodynamic markers that determine the psychophysiological gender and age characteristics of young people implementing various educational and professional activities. The research involved students studying in higher educational institutions of Chelyabinsk and Yekaterinburg. Instrumental research methods were carried out in compliance with sanitary and hygienic requirements, taking into account the current state of health of the participant on the basis of his informed consent. Diagnosis of nonverbal creativity was carried out using the EP test. Torrens "Completion of images". The diagnosis of verbal creativity was carried out using the test of distant associations of S. Mednik. The measurement of the level of constant potential of the brain was carried out in monopolar leads on the analyzer of slow electrical activity of AMEA (Moscow). The reactivity of the organism in response to model effects was recorded on the hardware and software complex "NS-Psychotest" (LLC "Neurosoft", Ivanovo). We have identified different levels of creative abilities and adaptive capabilities of female students, which determined their psychophysiological features due to the natural-scientific profile of training and psychodynamic characteristics of this category of students. It is shown that educational activity, as well as any professional activity, is accompanied by depletion of the body's resources, in particular the energy potential of the brain. In turn, the values of the constant potential level can serve as reliable indicators-precursors of human overwork states. For the first time, the effects of the influence of poorly structured information on the body of students were established. It is established that the manifestation of psychomotor functions in female students with different levels of functional mobility of nervous processes and accuracy of response, when exposed to poorly structured information, reflects various psychophysiological states (readiness or mobilization). The search for neurodynamic markers in the assessment of the psychophysiological reliability of the body in young people implementing combined educational and sports activities was carried out. The obtained results demonstrate the specificity of psychophysiological characteristics under the influence of combined factors due to individual combinations of properties of the nervous system of the subjects. 

Keywords: neurodynamic markers, psychophysiological features, creativity, the level of constant potential of the brain, poorly structured information, psychophysiological reliability, reactivity of the body, educational activity, training activity, students
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Abstract. The article presents a theoretical review of modern studies of the mental development of premature babies in foreign literature. In terms of speech, there are studies that show that premature babies have less expressive vocabulary, lower academic performance in language and reading, general immaturity of speech and speech development disorders. Therefore, pediatricians who monitor premature babies and notice signs of delayed speech development should refer them to speech therapists and other speech development specialists at a very early age. With regard to motor development, it was found that in premature infants, a decrease in corticomotor excitability and motor development is more often observed. Memory researchers in preterm infants have found a relationship between changes in autonomic activity and memories in infancy. Learning social skills, mimicking behavior, and the formation of new memories are modulated by autonomic activity, which is coordinated differently in preterm and term infants. Premature babies are characterized by attention problems and hyperactivity. There is evidence that deeply premature babies are more impulsive and inattentive than full-term and moderately premature babies. Children who are very premature and/or born with extremely low birth weights are more likely to exhibit behavioral and emotional disorders when they enter school, which have a detrimental effect on academic performance. This is due to the fact that prematurity affects the areas of the brain involved in the processing of social information. At the same time, there are studies that do not find differences between late-premature and full-term children aged 4 to 15 years in terms of cognitive, social-emotional, behavioral development.

The results of the first stage of a longitudinal study of the state of prematurely born children and the psychological characteristics of the mother are presented, which demonstrate the existence of a connection between impaired blood flow of the brachiocephalic arteries (carotid and vertebral), failure of the brain in prematurely born children on screening examinations at different age periods with the level of education, mother, father's age and the socio-economic status of the family. This allows us to conclude that prematurely born children need special care, the provision of which depends on the psychological and social characteristics of the parents. Thus, the level of education of the mother and the age of the father are the basis for predicting the psychological development of prematurely born children.
Keywords: premature babies, mental development, speech, motor development, motor functions, attention, memory, social-emotional development, behavioral problems
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Abstract. In accordance with the federal project for the development of digitalization of the educational process, in accordance with the main tasks, conditions and features of the functioning of the digital educational environment for different levels of education. The modernization of the education system testifies to the fact that both modern civilization as a whole and modern education are impossible without digital teaching aids. At the same time, many researchers note that the excessive use of information and communication technologies leads to an intensification of educational loads, to which students with different types of lateral profile adapt in different ways, and those of them who show the tension of adaptive mechanisms may experience various somatic diseases, and in particular diseases of the cardiovascular system, the problem of which is one of the most urgent at the present time. So, for example, according to the Ministry of Health of the Russian Federation, the Department of Monitoring, Analysis and Strategic Development of Healthcare of the Federal State Budgetary Institution "Central Research Institute for Organization and Informatization of Healthcare" of the Ministry of Health of Russia, the overall incidence of essential hypertension in children aged 17 in 2017 is 12,3%, in 2018 - 13,2%, in 2019 - 11,8% of cases among all diseases of the cardiovascular system of children of this age range. Analysis of the literature has shown that at present there is no way to suggest what are the features of heart rate variability during emotional and cognitive loads in students with different lateral features. At the same time, there are many studies showing the relationship between cognitive load and heart rate variability indicators, in which the relationship between the level of emotional maladjustment, the level of information uncertainty and the dynamics of the heart rate has been revealed. Thus, the relevance of this study is due to the need to take into account the individual psychophysiological characteristics of students, such as the peculiarities of the type of profile of functional sensorimotor asymmetry, as well as the peculiarities of the regulation of cardiac rhythm in the development of measures aimed at strengthening and maintaining the health of students in the process of adaptation to the educational process.

Keywords: lateral profile, profile of functional sensorimotor asymmetry, FSMA, heart rate variability, students, digitalization
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Abstract. The review is devoted to English-language studies of auditory brainstem response (ABR) as a possible predictor of autism. Autism spectrum disorder (ASD) is a heterogeneous, lifelong neurodevelopmental condition characterized by difficulties with social communication and the presence of restricted, repetitive patterns of behavior, interests, and activities (American Psychiatric Association, 2013). In addition to these cardinal features, autistic people commonly find a number of everyday sensory stimuli to be quite aversive. The review presents studies using Auditory Brainstem Response (ABR). The auditory brainstem response (ABR) is an auditory evoked potential extracted from ongoing electrical activity in the brain and recorded via electrodes placed on the scalp. The measured recording is a series of six to seven vertex positive waves of which I through V are evaluated, occur in the first 10 milliseconds after onset of an auditory stimulus. Several studies have shown that children with autism spectrum disorder (ASD) have a slower conduction of bioelectrical impulses along the auditory tracts of the brainstem compared to healthy subjects. Since an increase in the latency of ABR peaks in infants and children with autism has been consistently detected, several researchers have suggested that ABP may be used as a biomarker for autism in children under one year of age. However, the researchers emphasize that the increase in V peak latency is not specific to autism and is also seen in children with delayed speech development. Consequently auditory perception in autism need further study.
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Abstract. The study of the connection of creativity, resilience, stress resistance and coping behavior of students is associated with the search for personal resources that help to overcome the negative consequences of stressful situations and optimize professional training processes. The empirical study is devoted to comparative analysis and identification of the connection of indicators of creativity, resilience, stress resistance and coping behavior of students of different areas of professional training. Significant differences were found in indicators of resilience and strategies for coping with stress, which revealed the specifics of both the manifestations of involvement, control and risk acceptance, and ways of overcoming difficulties by students in different areas of training. Correlation analysis made it possible to distinguish differences in the structure of the relationships of indicators of creativity, coping behavior, resilience, stress resistance of students in different areas of training. The structure of the links of nonverbal creativity with indicators of resilience, stress resistance and coping behavior, similar to students in different areas of training, suggests that a high level of creativity is an important resource in the fight against stress.
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Аbstract. For two years, the influence of the program of psychophysical correction "Joyful Learning" on neurodynamic functions and psycho-emotional state in younger schoolchildren aged 7-10 years was studied. Revealed that favorable emotional factors of the program contributed to advancing the age-related development of neurodynamic functions and improving the psychophysical status of children. It is recommended to introduce such programs in the process of teaching younger schoolchildren.
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Abstract. The article presents the results of a study of psychological reactions and medical indicators of the quality of life of students of the Pedagogical University during and after the period of distance learning in the first wave of COVID-19. The study was carried out on the basis of the research laboratory "Healthy Lifestyle and Health Protection" at the Surgut State Pedagogical University. The total number of respondents was 102 during distance learning (43 boys and 59 girls) and 84 after the distance learning period (43 boys and 41 girls).

Current mental states (anxiety, frustration, aggressiveness, and rigidity), neuropsychic stability (NPU), personal adaptive potential (PAP), individual typological characteristics, and quality of life (QoL) indicators (physical and psychological components of health) were assessed.

Based on the results of the study, the features of the psychological state and medical indicators of the quality of life in boys and girls of the Pedagogical University during and after distance learning in the first wave of COVID-19 were established.
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Abstract. The article deals with the issues of the features of the manifestation of anxiety in young people with cyber addiction, depending on gender differences. Gender preferences in games have been established: female respondents prefer more calm and measured games that do not require active and quick actions and do not contain a competitive moment with other players, while men, on the contrary, predominate in games of such genres that are characterized by speed of action, violence, military bias, including the player in the role of the character.
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Abstract. The present Study is based on the research of cognitive abilities of the HIV-infected children of primary school age.  The selection is represented by 29 children. The ability to generalize concepts, the logical thinking, the volume of arbitrary and involuntary visual memories, the arbitrary sound imaging volume, the indirect fixation in memory were investigated. The methodologies “The fourth item is different”, “The sequence of drawings”, the arbitrary and involuntary visual memories and the arbitrary sound imaging volume research procedures and methodology “the Pictograms” had been used in the present Study. The achieved results were compared with results of the testing group of arbitrary health children (38 children). The results of the study show that the selections are similar in most indicators, at the same time, the features of cognitive development that differentiated HIV-infected children and healthy children are identified. The investigation of mental activity (the ability to generalize concepts) shows rather strong level for this age. Statistically enough difference between HIV-infected and healthy children’s testing groups doesn’t exist. Short memory measurements (arbitrary, involuntary and sound imaging) were the similar in the both testing groups, moreover the main part of children achieved the results, characterized as “low than aged norms”. Statistically sufficient difference between the selections was revealed in logical thinking; HIV-infected children had frequently the lower analyzing and forecasting ability in suggested situations. The test of the indirect fixation in memory also showed statically sufficient difference between selections. The achievements of the HIV-infected children were lower than such in the test group.  

Conclusions of existing of special features of development for cognitive abilities of the HIV- infected children of primary school age were made. Although thinking ability of the HIV-infected children could match the age but they have difficulties in analyzing of cause and effect relations of events and forecast of development. The special features of memories such as insufficient volume of short memory and low ability for indirect fixation in memory might be the resource of problems in education of the HIV-infected children.
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Abstract. The article outlines the general issues of organizing the work of a psychologist with parents of children with visual deprivation. The characteristic of post-traumatic adaptation of parents of blind and visually impaired children is given. A significant place is given to topical problems related to the peculiarities of the content side of psychological assistance to parents of children with visual impairments. The specificity of group work with parents is presented as an aid in creating a favorable psycho-emotional climate in families of children with visual deprivation.
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Abstract. The article is devoted to the analysis of the peculiarities of the eating behavior of the population of the Russian Federation on the basis of food preferences and the volume of food consumed. We analyzed the food preferences of various population groups and identified their determining factors. By comparing the annual volume of products consumed by different groups of the population, correction coefficients were determined to improve the accuracy of the assessment of the effective dose of internal radiation received with food.
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Abstract. Modern hearing systems (hearing aids, cochlear and brainstem implants) provide the ability to perceive acoustic non-speech and speech signals to patients with different etiology and degree of hearing loss. However, the results of rehabilitation vary in different patients, especially children. The study developed methodological approaches to assessing the effectiveness of auditory and speech rehabilitation of children with severe hearing loss using hearing aids and cochlear implants. To assess the development of auditory processing in child, a set of Russian-language tests "Assessment of the auditory-speech development of children with hearing impairments" (based on the battery of tests EARS, Med-El). The questionnaires for parents / teachers, allowing to obtain an integral assessment of child’s development and use of listening skills and speech in everyday situations were used as well. It is proposed to distinguish 2 components for the assessment of the efficiency of the rehabilitation of children with hearing loss: 1) the components associated with hearing systems as a medical technology for the restoration of hearing function as a sensory-cognitive system, 2) the components associated with the quality of life of the child and his family. The results of approbation of the proposed approaches and methods for assessing the effectiveness of auditory-speech rehabilitation in children with hearing impairments are discussed.
Keywords: hearing loss in children, auditory perception, auditory rehabilitation of deaf children, hearing aids, cochlear implantation, quality of life, assessment of rehabilitation efficiency

References

1. Vygotsky L.S. Psychology M.: April-Press, 2000.1008 p.
2. Golovanova L.E. Using questionnaires to assess the effectiveness of hearing aids // Russian otorhinolaryngology. 2008. No. 5. S. 20-25.
3. Koroleva I.V. Rehabilitation of deaf children and adults after cochlear and brainstem implantation. SPb: KARO, 2016. 872 p.
4. Koroleva I.V., E.A. Ogorodnikova E.A., Pak S.P., Levin S.V., Balyakova A.A., Shaporova A.V. Methodological approaches to assessing the progress of the development of processing of auditory and speech perception in children with cochlear implants // Russian otorhinolaryngology, 2013. No. 3. S.75-85.
5. Tufatulin G., Koroleva I., Mefodovskaya E. Epidemiological study of hearing impairments in children: spreading, structure, hearing aids fitting and social factors // Vestnik otorinolaringologii. 2021;86(3):28-35. (In Russ.)]. https://doi.org/10.17116/otorino2021860312  
6. Chibisova S.S., Markova T.G., Alekseeva N.N., Yasinskaya A.A., Tsygankova E.R., Bliznetz E.A., Polyakov A.V., Tavartkiladze G.A.. Epidemiology of hearing loss in children of the first year of life. // Vestnik otorinolaringologii. 2018;83(4):37-42. (In Russ.). https://doi.org/10.17116/otorino201883437

7. Archbold S.M. Sach T.,  O'Neill C., Lutman M.,  Gregory S. Outcomes from cochlear implantation for child and family: Parental perspectives // Deafness & Education International. 2008. Vol. 10.  P. 120-142.
8. Coninx F.,  Weichbold V.,  Tsiakpini L.,  Autrique E.,  Bescond G.,  Tamas L.,  Compernol A.,  Georgescu M.,  Koroleva I., Le Maner-Idrissi G.,   Brachmaier J. Validation of the LittlEARS Auditory Questionnaire in children with normal hearing// Int J Pediatr Otorhinolaryngol. 2009 Dec;73(12):1761-8. doi: 10.1016/j.ijporl.2009.09.036. 
9. Hendriksma M, Bruijnzeel H, Bezdjian A, Kay-Rivest E, Sam J. Daniel & Topsakal V. Quality of life (QoL) evaluation of children using cochlear implants: agreement between pediatric and parent proxy-QoL reports // Cochlear Implants International, (2020) 21:6, 338-343. DOI: 10.1080/14670100.2020.1788858

10. Dixon P.R., Feeny D., Tomlinson G. Health-Related Quality of Life Changes Associated With Hearing Loss // JAMA Otolaryngol Head Neck Surg.  2020.  Vol. 146. № 7.  P. 630-638. 

11. Sainz M., Skarzynski H., Allum J.HJ, Helms J., Rivas A., Martin J., Zorowka P.G., Phillips L., Delaunay J., Brockmeier S.J., Kompris M., Korolewa I., Albegger K., Zwirner P., Van de Heyning P., D’Haese P. Assessment of auditory skills in 140 cochlear implant children using the EARS protocol // ORL, 2003. 65: P. 91-99.  doi: 10.1159/000070772.
12. Korver A.MH, Smith R.JH, Camp G.V., Schleiss M.R., Bitner-Glindzicz M.AK, Lustig L.R., Usami S.I., Boudewyns A.N. Congenital hearing loss // Nat Rev Dis Primers. 2017;12(3):16094. https://doi.org/10.1038/nrdp.2016.94 
13. Roland L., Fischer C., Tran K., Rachakonda T., Kallogjeri D., Lieu J.E. Quality of Life in Children with Hearing Impairment: Systematic Review and Meta-analysis // Otolaryngol Head Neck Surg. 2016 Aug;155(2):208-19. doi: 10.1177/0194599816640485.

14. Warner-Czyz A.D., Loy B., Roland P.S., Tong L., Tobey E.A. Parent versus child assessment of quality of life in children using cochlear implants // Int J Pediatr Otorhinolaryngol. 2009. Oct; 73(10): 1423-9. doi: 10.1016/j.ijporl.2009.07.009.
Статья поступила в редакцию 01.02.2022; одобрена после рецензирования 27.02.2022; принята 

к публикации 16.03.2022.

The article was submitted 01.02.2022; approved after reviewing 27.02.2022; accepted 

for publication  16.03.2022.
Международный научный журнал

 «Вестник психофизиологии»

№  1 (том 2)         2022 г.

Макет обложки – Кузнецова Т. Г.

Макет журнала – Андрущакевич А. А.

Компьютерная верстка – Андрущакевич А. А.

Перепечатка материалов только по согласованию с редакцией.

Формат 70х108/60. Гарнитура Таймс. Печать цифровая.

Усл.-печ. листов 7,0  Уч.-изд. листов 7,0
Тираж 300. Заказ № 129
ISSN   2227-6157 

Издательство ООО «НПЦ ПСН»

Тел: +7 (904) 601 70 95

факс: (812)4465000

NP-NPC-PCN2008@yandex.ru
www.npcpcn.ru 

www.psyphysjorn.ru
Типография ООО «АЙСИНГ»
Информационно-издательский центр «ФАРМ-индекс»
199106, Санкт-Петербург, Средний пр., 99/18 лит.А
тел/факс (812) 327-05-12, Интернет: www.icing.ru
Тираж 300 экз. Заказ № …
© НПЦ ПСН
PAGE  
30

