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The pandemic has created a push for changes in education and technology that are driving progress in all areas of instruction. This impetus is forcing all stakeholders to address the transformation of traditional education into online education. This change in the education system requires students and teachers to train new competencies, knowledge, skills, and abilities. In this context, this paper aimed to determine the psychophysiological strain of university students in relation to distance learning during the pandemic COVID-19. For this aim, quantitative data collection was conducted in this research. The results indicated that the distance learning format increased neuropsychic strain, decreased mood, activity, and wellbeing, and increased situational anxiety in college students. Based on the obtained results, social pedagogical educational technologies were developed, and hybridity, interactivity, multiformat, and feedback were identified as the main factors for their success. Pedagogical implications for teaching in higher education are presented.
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Introduction

The current status of social and personal space caused by the pandemic COVID-19 requires a change in established patterns of life perspectives and landmarks, as well as in responding to new challenges. As humanity moves into the era of global informatization and digitalization, education becomes a continuous process, an important part of everyone’s life, ensuring their full, comprehensive development and self-realization (Dryhurst et al., 2020; Kugurakova et al., 2021).

The new reality under changing conditions requires adaptation to unique needs and solving new complex problems. In this context, determining the internal characteristics of students’ transition to new internet spaces and acquiring digital competencies in learning becomes important (Salakhova et al., 2021a). The experience of transitioning to a different space of developing important skills and abilities leads to the formation of frustrating agents involved in the development of an individual and the construction of knowledge (Kayumova et al., 2021). The acquisition of knowledge at the level of different realities of traditional and digital learning technologies requires the search for optimal forms of application of combined technologies, which can lead to the adaptation of students’ perception of educational materials and, as a result, to the inclusion of new resources and activation of cognitive activity (Ammerman et al., 2020; Bringle and Clayton, 2020; Culcasi, 2020; Dhahri et al., 2020; Garcia-Gutiérrez et al., 2020; Gerhold, 2020; Meija, 2020; Zhang et al., 2020; Villegas et al., 2021). Currently, there is an active discussion about the nature and content of the educational process in a distance format, about the conditions and the environment in which the learning and development process takes place in the educational setting in the context of the pandemic COVID-19. This context requires a revision of the new education’s foundations and considering a new paradigm in the educational system (Petrakova et al., 2021; Varlamova and Manvelova, 2021).

The XXI century is the age of compromise between two extremes: conservative, traditional education, and pragmatic digital education, which categorically asserted its rights during the pandemic. The pandemic has provided the impetus for changes in technology, methods, and business models that could lead to progress that benefits a broad spectrum of learners. This progress will be in bridging the boundaries between online and offline education, theory, and practice becoming more accessible to extended reality (XR) technologies. All these development lays a new education that will determine the development of all humanity (Bayanova et al., 2019; Masalimova et al., 2019; Fiorillo and Gorwood, 2020; Ho et al., 2020; Holmes et al., 2020; Sood, 2020; Garciìa-Gutieìrrez et al., 2021; Qarkaxhja et al., 2021; Salakhova et al., 2021b; Montiel and Georgina, 2022).

Scholars have conducted a large number of studies about higher education students during the period of COVID-19. However, few studies have looked at the psychophysiological strain of higher education students regarding distance learning during the COVID-19 pandemic. For example, Beltrán-Velasco et al. (2020) investigated the psychophysiological stress response of psychology students and analyzed the impact of cultural differences between Colombia and Spain. Results showed that students’ psychophysiological stress was influenced by factors such as culture, stressful environment, and psychological factors. They also found that Colombian students had higher sympathetic activation than Spanish students. Rodriguez-Besteiro et al. (2021) examined risk perception and gender differences among university students in Spain. They also examined the psychophysiological stress response of the students. Their results showed that women perceived the risk of the COVID-19 virus more than men. They also found that women had higher scores on anxiety, conscientiousness, neuroticism, and openness to experience, while men had higher scores on extraversion. The results of these studies revealed some information about the psychophysiological strain of higher education students during the pandemic.

On the other hand, some studies, such as Clemente-Suárez et al. (2020) and Soylu (2021), have examined the psychophysiological consequences of the pandemic COVID-19. For example, Clemente-Suárez et al. (2020) reviewed the literature on the psychophysiological consequences of the pandemic COVID-19. However, while Clemente-Suárez et al. (2020) and Soylu (2021) examined the psychophysiological consequences of COVID-19, they did not examine the effects of distance learning on the psychophysiological strain. For this reason, there is a need to investigate the psychophysiological strain of higher education students concerning distance learning during the pandemic. Therefore, this paper aims to examine the psychophysiological strain of higher education students in relation to distance education during the pandemic.



Materials and methods

The analysis of the current system of higher professional education during the COVID-19 pandemic and, as a result, the active introduction of digital technologies into the learning process led to the conclusion that the changing paradigm of the educational system requires that all subjects of educational relations should form new competencies and skills, a new format of a “digital personality.” The processes of adaptation to stressful situations and the ability of a person to develop coping behaviors come to the fore. In this regard, there is a need to provide students and college teachers with the necessary resources for an effective transition to a digital learning format. The psychophysiological condition of students and college teachers during restructuring the entire educational system requires special attention. In light of the above, we conducted an empirical study to examine the psychophysiological strain of college students during the period of distance learning during the pandemic COVID-19. The psychophysiological strain is conceptualized “as an intervening variable between recent life change and negative change in health” by Garrity et al. (1977). According to this definition, the psychophysiological strain may be considered the reason that causes the negative change in a person’s mind.

The empirical study included 184 full-time and part-time psychology students (weekend groups) studying in the psychology program at the First Sechenov Medical College, the Russian State Social College, the Financial College of the Government of the Russian Federation, and the Moscow Aviation Institute, and the Plekhanov College of Economics. The participants included first-year students (n = 50), second-year students (n = 37), third-year students (n = 43), fourth-year students (n = 34), and fifth-year students (n = 20). The average age of the participants was 31.5 ± 6.3 years. The youngest participants were 19 years old, and the oldest was 56. All students were divided into two subgroups. The first subgroup included participants aged 19–28 years. The second group included participants aged 29–56 years. The number of subjects for each year concerning their classification into age subgroups is shown in Table 1. The inclusion criteria for participants were (i) enrollment in an undergraduate psychology program at a university and participation in distance learning during COVID-19. One of the researchers informed all participants of the purpose of this study. The participants volunteered to participate in the study. After ethical review and approval from the university, where the questionnaires were given to the participants, data collection was conducted by the researchers.


TABLE 1    The number of psychology students who participated in the experiment.
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To explore the psychophysiological level of psychology students, we used the neuropsychological stress questionnaire developed by Nemchin (1983) and the physical state-activity-mood questionnaire (PSAM), the situational anxiety inventory used by Spielberger et al. (1970) (Spielberger et al., 1980; Spielberger, 1985; Bonke et al., 1987; Greben, 2007; Spielberger and Reheiser, 2009). The Situational Anxiety Inventory consisted of 20 items and is scored on a 4-point Likert scale. In answering the questions of this situational anxiety questionnaire, participants express their current feelings. Each of the test questions has scores from 1 to 4. Spielberger’s Anxiety Inventory is among the most commonly used by researchers to determines the anxiety levels of individuals (Mohammadi et al., 2019).

To determine the school environment’s influence on higher education students’ psychophysiological levels, the survey was administered twice before classes began (9:00 a.m.) and after classes ended (6:00 p.m.). Statistical data processing was performed using the computer program Statistica-19. Descriptive statistics, chi-square test, Fisher test, and Spearman correlation analysis were used to answer the research question during the analyses. To test the reliability of the inventory, we performed the Cronbach’s alpha test using the data from this study. The researchers determined a reliability of 0.83 as a Cronbach’s α value for the neuropsychological stress questionnaire. Reliability for the PSAM was found to be 0.85. Another reliability value for the situational anxiety test was found to be 0.80. All questionnaires used in this study have been used by previous researchers to study psychophysiological strain of students. The validity studies of the Russian versions of the questionnaires were conducted by these researchers.



Results

The results of the frequency of occurrence of different levels of intensity of neuropsychological stress in psychology students (hereafter referred to as NPS) before and after classes are presented in Tables 2, 3. The study results show that at the beginning of the lectures, only a small number of full-time and part-time psychology students (weekend groups) in both age groups from the first to the fourth year of study showed moderate neuropsychological stress. Thus, the range of moderate NPS among psychology students in the first age group was 5−16.7%, and in the second age group was 5.9−26.3%. The obtained results show that only a quarter of subjects before the beginning of classes showed mobilization of mental activity, increase in activity of somato-vegetative functions, increase in moral, psychological, and physical strength, a manifestation of motivation to achieve a goal, desire for energetic actions, prevalence of positive emotional background, good mood, activation of the desire to overcome difficulties and achieve good results, increase in the effectiveness of attention characteristics (increase in volume and concentration, decrease in distraction), changes in memory functions, increase in the productivity of logical thinking, increase in the accuracy of movements, drop in the number of errors.


TABLE 2    Frequency of occurrence of different levels of neuropsychic strain in psychology students before classes (in %).
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TABLE 3    Frequency of occurrence of different levels of the neuropsychic strain intensity in psychology students after classes (in %).
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The results of the study of the NPS level before the start of lectures in full-time and part-time psychology students (weekend groups) from the first to the fourth year of study, aged between 19 and 28 and between 29 and 56 years, showed that regardless of age and year of study, moderate neuropsychic load, which is a prerequisite for the performance of cognitive activities, is found only in a quarter of the students. At the end of the lectures, more than half of the full-time and part-time psychology students (weekend groups) in all age groups from the first to the fourth year of study showed a weak level of NPS. For example, the range of weak NPS among psychology students in the first age group was 75−84.6%, and in the second age group was 62.5−78.3%. The survey results indicate that at the end of the learning activity, more than half of the respondents either showed no signs of stress or the manifestations were so insignificant that the subjects did not consider their condition as neuropsychological stress. In addition, at the end of the learning activity, the subjects did not feel they were “locked into” the learning situation. They did not perceive it as difficult and did not have to make an effort to overcome it. There were no motivations to achieve the goal and complete the activity. The students did not feel the need to overcome difficulties. They were not interested in the outcome of the activity. The subjects did not notice any phenomena of somatic or mental discomfort or, on the contrary, wellbeing; they did not show any significant changes suggesting their status as one of tension. Thus, the strain on the psychology students at the end of the educational activity did not differ from their normal status. The characteristics of the somato-vegetative systems and the mental sphere corresponded to those of everyday life.

The results of the survey of the NPS level in full-time and part-time psychology students (weekend group) from the first to the fourth year of study, aged between 19 and 28 and between 29 and 56 years, showed that regardless of age and year of study, at the end of the educational activity more than half of the subjects had no “involvement” in the learning situation, they did not consider it difficult, which required the mobilization of efforts to cope with it, there were no motives both for achieving the goal and for carrying out the activity, they were not interested in the outcome of the activity. The 12-h educational process for psychology full-time and part-time students requires a special pedagogical and methodological organization. The results of the change of neuropsychic load level during the educational activity in full-time and part-time school psychology (weekend groups) students of the first, second, third, and fourth years of study in the first and second age subgroups are presented in Figures 1, 2.
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FIGURE 1
Frequency of occurrence of a changed and unchanged level of neuropsychic strain in psychology students of the first age subgroup during the academic day (in %).
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FIGURE 2
Frequency of occurrence of a changed and unchanged level of neuropsychic strain in psychology students of the second age subgroup during the academic day (in %).


As we can see in Figures 1, 2, more than half of the full-time and part-time psychology students (weekend groups) from the first to the fourth year of study in the first and second age subgroups showed no shift in NPS level. Thus, the range of occurrence of zero growth (no changes) of the NTP level during the educational activity was 75−100% in the first age subgroup of psychology students from the first to the fourth year of study, and −79.4−88.2% in the second age subgroup. The obtained data show that the 12-h learning activity neither improved nor worsened the level of neuropsychic load in more than half of the subjects. A more detailed examination of the variants of the zero shift manifestation in the NTP level at the beginning and the end of instruction yielded the results reproduced in Figures 3, 4.
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FIGURE 3
Frequency of occurrence of different variants of the zero shift in the level of neuropsychic strain in psychology students of the first age subgroup (in %).
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FIGURE 4
Frequency of occurrence of different dynamic patterns of the zero shift in the level of neuropsychic strain among psychology students of the second age subgroup (in %).


The survey results show that most full-time and part-time psychology students (weekend groups) from the first to the fourth year of study in the first and second age subgroups maintained a weak NPS level during the academic day. Thus, the frequency range of an inadequate NPS level at the beginning and end of class was 70−95.5%–for respondents in the first age subgroup and 76−84.2%–for respondents in the second age subgroup. The results show that regardless of age and year of study, the beginning and end of instruction for most psychology students occurred against a background of low NPS levels. The results of the survey address the dynamic patterns of neuropsychological stress levels from the beginning to the end of the 12-h educational activity for full-time and part-time psychology students (weekend groups) in the first, second, third, and fourth years of study of the first and second age subgroups, are presented in Figures 5, 6.
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FIGURE 5
Frequency of occurrence of different dynamics patterns in the level of a neuropsychic strain of psychology students in the first age subgroup from the beginning to the end of classes (in %).
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FIGURE 6
Frequency of occurrence of different dynamics patterns in the level of neuropsychic strain in psychology students of the second age subgroup from the beginning to the end of classes (in %).


For psychology students from the first to the fourth year of study, aged between 19 and 56 years, two patterns of a shift in NPS level were found, from moderate level (at the beginning of the study) to weak level (at the end of study) and from inadequate level (at the beginning of the study) to moderate level (at the end of study) (Figure 5). Thus, the frequency of a positive shift (from a low to an intermediate level) and a negative shift (from a moderate to a low level) was the same for first-year students in the first age subgroup and was 12.5%. In the second-and third-year students, cases of a negative shift in neuropsychic load (from a moderate–at the beginning–to a low level–at the end of the class) were found more frequently, at 20 and 4.5%, respectively. No changes in neuropsychic load were found in the fourth-year psychology students of the first age group. Moreover, the frequency of positive and negative changes in NPS levels tended to decrease from the first to the fourth year of study among the full-time and part-time psychology students of the first age subgroup. For example, the frequency of a positive shift in NPS level [from a weak NPS level (at the beginning of instruction) to a moderate NPS level (at the end of instruction)] among first age subgroup psychology students in the first, second, third, and fourth years of study was 12.5, 5, and 0% of the cases, respectively. The frequency of a negative shift in NPS level [from a moderate NPS level (at the beginning of instruction) to a weak NPS level (toward the end of instruction)] among first age subgroup psychology students in the first, second, third, and fourth years of study was 12.5, 20, 4.5, and 0% of cases, respectively.

The frequency of shifting the level of neuropsychic stress from the beginning to the end of classes in psychology students of the second age subgroup in the first, second, third, and fourth years of full-time training (weekend groups) was low. It was 17.6, 6, 0, 9.5, and 4.5% of cases for the degree of change of NPS from weak to a moderate level, and 0, 11.8, 4.8, and 9.1% for the degree of change from average to inadequate level, respectively (Figure 6). As in the first age group, a tendency to decrease the positive difference in the level of NPS from the first to the fourth year was observed. Thus, the frequency of occurrence of a positive shift [from a weak level of NPS (at the beginning of instruction) to a moderate level of NPS (at the end of instruction)] in the first, second, third, and fourth years of study was 17.6, 0, 9.5, and 4.5%, respectively.

The study results showed that there were significant differences between study years in the first age group in such parameters of NPS as temperature sensation (p = 0.034), sleep (p = 0.04), emotional strain in general (p = 0.011), memory (p = 0.029), mental performance (p = 0.023). Significant differences were also shown between the study years in the second age group in relation to such parameters of neuropsychic stress as susceptibility, sensitivity to external stimuli (p = 0.049), feelings of confidence in one’s own strength, abilities (p = 0.038), speech (p = 0.03), the degree of stress intensity (p = 0.026). The results of the frequency of occurrence of different levels of agility, speed, and rate of psychophysical functions (activity) in full-time and part-time psychology students (weekend groups) before and after classes are given in Tables 4, 5.


TABLE 4    Frequency of occurrence of different activity levels in psychology students before classes (in %).
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TABLE 5    Frequency of occurrence of different levels of activity in psychology students after classes (in %).
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Most of the full-time and part-time psychology students (weekend groups) in the first year of study were found to have high levels of mobility, speed, and rate of psychophysical functioning before the start of classes in the first and second age groups (Table 4). Thus, the frequency of a high level of psychophysical activity in full-time and part-time first-year psychology students (weekend groups) in the first and second age groups before the start of classes was 56.3 and 64.7% of the cases, respectively. Most full-time and part-time psychology students in both age groups in the second, third, and fourth years had average levels of mobility, speed, and psychophysical functioning before starting classes. Thus, the frequency of occurrence of an average level of expression of the activity of psychophysical processes in full-time and part-time psychology students (weekend groups) of the second, third, and fourth years of study in both age groups was 90, 82.4, 66.7, 56.5, 80, and 59.1% of cases, respectively. The results indicate that the intensity and extent of interaction between psychology students and the subjects of pedagogical relations (lecturers, methodologists, and other students), which corresponded to a high level of activity, were observed at the beginning of lectures only in the first-year psychology students in both the first and second age groups. Second- and third-year students attended quiet, proactive levels of intensity and extent of psychology students’ interaction with the university’s educational environment.

Within each year of study, a comparison of the two age groups according to the level of activity at the beginning of lectures was performed using Pearson’s chi-square test. Significant differences were found in the distribution of activity levels at the beginning of classes between first, second, third, and fourth-year students in both the first and second age subgroups (for first age group students–p = 0.012, for the second–p = 0.033). Thus, age-related differences in the significance of the mobility level and the speed and rate of psychophysical functions were found between the study years at the beginning of teaching.

The results of the study of the mobility level, speed, and rate of psychophysical functions before the beginning of educational activity in full-time and part-time psychology students (weekend groups) from the first to the fourth year of study showed that a high activity level of the subjects with participants in educational relationships is characteristic only for psychology students in the first year of study in both age subgroups. A quiet, proactive level of intensity and interaction with the university’s educational environment is characteristic of second-and third-year students in both age subgroups. In addition, age-related differences in the expression of the level of mobility, speed, and tempo of psychophysical functions were found at the beginning of educational activity between study years.

Most subjects showed an average activity level when they completed their learning activity (Table 5). Thus, the frequency of occurrence of moderate level of mobility, speed, and tempo of psychophysical functions in full-time and part-time psychology students (weekend groups) of first and second-age subgroups at the end of classes (lectures, seminars) was in the range of 40−77.3% of cases. The obtained data indicate that at the end of lectures, most of the respondents of the first, second, third, fourth, and last year of study of the first and second age subgroups had a quiet, proactive level of intensity and extent of interaction with the educational environment of the college. Data analysis suggests that the number of subjects in both age subgroups with low activity levels increased toward the end of the lecture period (Tables 4, 5). Thus, the minimum increase in the number of psychology students with a low activity level at the end of the lecture period was 4.5% (students of the second age group of the third year), and the maximum–was 30.6% (students of the first age group of the fourth year). The data show that the number of psychology students with a low activity level at the end of classes tends to increase.

The results of the shift in activity during educational activity among full-time and part-time psychology students (weekend groups) from the first to the fourth year of study in the first and second age groups are presented in Figures 7–10. A high level of activity at the beginning and the end of classes was registered in 31.3% of cases–among psychology students aged 19–28–and in 23.5% of cases–among psychology students aged 29–56. A moderate activity level was recorded in the second, third, and fourth-year subjects in the first and second age subgroups at the beginning and end of the lessons. The frequency of occurrence of an average activity level at the beginning and end of classes among respondents in the first and second age subgroups tended to decrease from the second to the fourth year of study.
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FIGURE 7
Frequency of occurrence of the zero shift patterns in the level of activity among psychology students of the first age subgroup from the beginning to the end of classes (in %).
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FIGURE 8
Frequency of occurrence of zero-shift patterns in activity level among psychology students in the first age subgroup from the beginning to the end of instruction (%).
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FIGURE 9
Frequency of occurrence of shift patterns in the activity level among psychology students of the first age subgroup from the beginning to the end of classes (in %).
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FIGURE 10
Frequency of occurrence of shift patterns in the activity level in psychology students of the second age subgroup from the beginning to the end of classes (in %).


A shift in mobility, speed, and tempo of psychophysical functions from an average to a low level is the most common variant of the transition of activity level during the academic day for full-time and part-time psychology students of the first age group (weekend groups). As shown in Figure 10, the shift of mobility, speed, and tempo of psychophysical functions from a high to an average level is the most frequent pattern of the transition of activity level during the academic day for full-time and part-time psychology students (weekend groups). The results of the frequency of occurrence of different levels of strength, health, and fatigue (physical health) in full-time and part-time psychology students (weekend groups) before and after distance learning are shown in Tables 6, 7. A high level of good physical health was found in 68.8 and 70.6% of subjects in the first and second age groups, respectively, before the start of classes.


TABLE 6    Frequency of occurrence of different levels of wellbeing in psychology students before classes (in %).
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TABLE 7    Frequency of occurrence of different wellbeing levels in psychology students after classes (in %).
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The obtained results indicate that the upcoming educational process evokes subjective sensations reflecting a high level of physiological and psychological wellbeing concerning a person’s internal strain, the direction of thoughts and feelings in most of the full-time and part-time psychology students (weekend groups) of the first year of study, aged between 19 and 56 years. The frequency of occurrence of average wellbeing at the end of classes (lectures, seminars) in full-time and part-time psychology students (weekend groups) of the first, second, third, fourth, and fifth years of study in the first and second age subgroups ranged from 40 to 66.7%. The data analysis shows that at the end of the distance learning activity, subjects with low subjective feelings of physiological and psychological comfort in the internal strain increased (Tables 6, 7). Thus, the minimum increase in the number of psychology students with a low level of wellbeing at the end of classes was 4.7% (among students of the second age group of the third year), the maximum–20.0% (among students of the first age group of the fourth year).

The results of the conducted study indicate that distance learning negatively impacts the psychophysiological strain of female and male students aged between 19 and 56 years. As a result of distance learning, students experience a shift toward a decrease in general background wellbeing, activity, and mood; NPS increases; situational anxiety increases. We also conducted a Spearman’s correlation analysis to examine the relationship between NPS, activity, mood, wellbeing, and situational anxiety at the beginning and end of online instruction for full-time and part-time psychology students (weekend groups) from the first to the fourth year of study in the first and second age groups. The results of the correlation analysis for full-time and part-time psychology students (weekend groups) from the first to the fifth year of study in the first age subgroup show that (1) Positive correlations with a significance level of 0.01 were found between wellbeing and activity; wellbeing and mood; activity and mood (significance level p = 0.05) before the start of educational activities. Negative correlations (p = 0.01) were found between neuropsychological stress and wellbeing, neuropsychological stress and mood; (2) Positive correlations (p = 0.01) were found between wellbeing and activity, wellbeing and mood, and activity and mood at the end of educational activities. In addition, negative correlations (p = 0.01) were found between neuropsychological distress and wellbeing, neuropsychological distress and mood, and neuropsychological distress and activity. The results of the correlation analysis for full-time and part-time psychology students (weekend groups) from the first to the fourth year of study in the second age subgroup show that (1) Before the start of the study, positive correlations (p = 0.01) were found between wellbeing and activity; wellbeing and mood; activity and mood; with a significance level of p = 0.05 between mood and situational anxiety. In addition, negative correlations (p = 0.01) were found between SNP and wellbeing; NPS and mood; (2) Positive correlations (p = 0.01) were found between health status and activity, health status and mood, and activity and mood at the end of the educational activity. Negative correlations (p = 0.01) were found between NPS and wellbeing; (p = 0.01) and mood; NPS and activity; with a significance level of p = 0.05–between mood and situational anxiety, wellbeing, and situational anxiety. (3) Positive correlations with a significance level of p = 0.01 were found between changes in wellbeing and mood; wellbeing and activity; mood and activity. Negative correlations with a significance level of p = 0.01 were found between the change in NPS and wellbeing, NPS and mood, and NPS and activity.



Discussion

The aim of this study was to examine the psychophysiological strain of higher education students in relation to distance education during the pandemic. The results obtained from the present study showed that, in general, distance learning format increased neuropsychic strain, decreased mood, activity, and wellbeing, and increased situational anxiety in college students. Based on the obtained results, social pedagogical educational technologies were developed, and hybridity, interactivity, multiformat, and feedback were identified as the main factors for their success. In general, the results of this study are not comparable to those of previous studies because no study examined the psychophysiological strain of students during the pandemic COVID-19. While researchers have conducted some studies on the psychophysiological stress of college students, they have found no commonalities. From this point of view, the results are not comparable with those of Beltrán-Velasco et al. (2020) and Rodriguez-Besteiro et al. (2021).

Competency indicators must be determined based on the student’s ability to train, effectiveness, and performance in mastering the training program in offline learning, online learning, and blended learning. In order to determine the most effective form of training at a given time of knowledge acquisition, it is necessary to create electronic educational resources with different levels of complexity. It is necessary to pedagogically monitor the process and results of skill acquisition in different formats to determine the effectiveness of the learning process. This procedure ensures the highest level of objectivity in the assessment of knowledge, formation of competencies and the level of satisfaction of participants in educational relationships. Variable observation allows participants in the educational process to identify the dynamics of knowledge acquisition or difficulties in learning certain indicators of competence and provides opportunities for adjusting the educational path.

In addition, social pedagogical educational technologies should be developed taking into account the following factors for the success of the learning process: Hybridity, interactivity, multi-format options, and feedback. In addition, digital education should include blended learning technologies, social psychological programs for developing educational relationships, and new digital educational and methodologies (learning games, digital simulators, and artificial intelligence capabilities).



Conclusion

The analysis conducted allows us to draw the following conclusion. At the beginning of online learning activities, in full-time and part-time psychology students (weekend groups) from the first to the fourth year, in the first and second age groups, with an increase in the level of neuropsychic load, the level of mood, activity, and wellbeing decrease; with an increase in the level of wellbeing, the level of mood and activity increase; with increased activity, mood also increases. At the end of online learning, full-time and part-time psychology students (weekend groups) from the first to the fourth year of study in the first and second age groups showed an increase in the level of neuropsychic load and a decrease in the level of mood, activity, and wellbeing; an increase in the level of situational anxiety and its decrease.

In light of these research findings, we conclude that digital education should include both online and traditional learning (offline) as well as forms of blended learning. The educational process in a digital environment should provide an individually differentiated approach based on a wide range and different sources of didactic material. An individually differentiated approach must be built on the basis of modular education with the possibility of continuity between the stages of knowledge acquisition to achieve continuity in the formation of the necessary competencies, taking into account the level of formation of competencies at the previous stage to enable the start of the next stage (Ge et al., 2017; Brooks et al., 2020; Cao et al., 2020; Husain et al., 2020).



Limitations

The present study also has some limitations. One limitation was that our data were self-reported, which may lead to a serious risk of bias. However, because the main instrument used to collect data was questionnaires, no other methods of analysis were possible. Future studies could look at a variety of data collection instruments. As a future research direction, we propose to analyze the influence of cultural differences on psychophysiological stress in college students. In addition, this study could be extended to other courses of study.
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