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Abstract  
The publication is devoted to the analysis of the e-learning system in crisis situations. The 

necessity of calculating the dependence of the satisfaction level of using the system on the 

possibility of communicating with the tutor and receiving positive evaluations on the final 

study results is substantiated. Correlation coefficients are in the range from 0.88 to 0.99, which 

indicates a close relationship between these results. Obtaining quantitative data is obtained 

through the method of surveying students at the beginning and end of each module. The 

structure of the adaptive e-learning system and the principle of knowledge assessment of 

learners are described. The need to achieve the level of digital literacy is substantiated. The 

research was conducted using an electronic learning system developed as part of the 

international project "dComFra"/"Framework of digital competences for Ukrainian teachers 

and other citizens" of the Erasmus + program under the direction KA2: Capacity Building in 

the Field of Higher Education Higher Education.  

 

Keywords  1 
blended learning, e-learning, information technology, dComFra project, emotional state of the 

learner  

1. Introduction 

The development of mankind has always been accompanied by booms and busts, new achievements, 

cultural revolutions, epidemics and wars. Certainly, human always remained a main actor of such 

events. Thousands of knowledgeable, smart and wise individuals normally drive the humanity progress. 

Past centuries are rich with inventions and events, sourced by scientists and political figures. And with 

each step of progress, human life becomes faster and requires increasing amount of knowledge. 

Today’s reality without gadgets, information technologies and complex mechanisms controlled at a 

distance even hard to imagine. Smart homes and technological processes controlled by IoT systems 

have entered into everyday life and became a part of our wellbeing. 

Last century, as well as current decade human is a progressive individual who is influenced by 

external factors and forced to make multidirectional and variative decisions.1]. 

Nevertheless, each crisis, each epidemic or war was ending by peace, further development and 

technological progress. It was facilitated by a person's ability to learn under guidance and self-study. 

New knowledge acquiring and obtaining new skills are progress engine. Children acquire the 

knowledge in family, kindergarten, school (full-time education). Young people go to professional, 

secondary and higher education institutions (face-to-face learning and blended learning which includes 

the distance learning and interactive tools usage, especially in higher education institutions). On 

employment stage, learning continues, but certainly modify. A mixed education model in form of 
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supervised courses in combination with Internet-trainings is used more. A more or less clear separation 

by types of training was in effect until 2019. The Covid-19 pandemic made its corrections. 

More than 1.5 billion students have been affected by the pandemic, with youth and the most 

vulnerable students the hardest hit. Variety of the gains achieved by the way to 2030 Education Agenda 

goals have been lost [2]. The pandemic opened a new stage in the development of education 

technologies and learning tools. One of these main tools has become e-learning within support of the 

various communication platforms for discussions and tutting. From 2019 to 2022, a huge number of 

research have been conducted and scientific works have been published on the impact of the Covid-19 

Pandemic. Some of them were analised, which are confirm the necessity of e-learning using, its 

advantages and shortcoming. The total number of publications can be divided into several types: e-

learning problems, learning tools and the psychological state of learners and teachers (Figure 1). 

 

Figure 1: Classification of publications related to e-learning during the covid 2019 pandemic 

Based on the work 4], the experience of distance learning (conducted during the first five months 

of quarantine) caused a corresponding change of opinion about the nature of the education experience, 

as well as the desire to continue such experience of distance and blended learning in slightly more than 

50% of respondents. The work 5] also confirms the positive people's attitude who has shifted to e-

learning. From the researched sample point of view, the level of attitude towards test programs in the 

virtual classroom is high. There is a positive, strong and statistically significant correlation between the 

attitude towards the use of tests in the virtual classroom and the motivations for learning 5]. For 

example, e-learning is recognized as a useful education approach and it becomes more and more popular 

among the undergraduate clinical medicine 6]. 

The respondents reported that 96.1% of lectures, 85.5% of seminars, and 40.0% of clinical classes 

were implemented by e-learning. The lectures conducted by e-learning were assessed as good and very 

good by 78.4% and seminars by 51.2% of respondents. While the clinical classes conducted by e-

learning were assessed as bad and very bad by 62.9% of respondents. The most frequently indicated 

limitations of e-learning were the quality of the content and available materials (26.9%), restrictions in 

direct contact with the lecturer (19.6%), Internet connection (16.8%), and living environment (13.8%). 

Only 4% of the students had to buy or update computer equipment. Any other limitations were indicated 

by 9.7% of the respondents. Survey was performed nationwide via the Internet from 30th November 

2020 to 10th February 2021. Six hundred fifteen (615) medical students completed the survey 7]. 

Research results 8] conducted at a university in Great Britain show that transactional distance 

affects participation, and e-learning capital affects the engagement of learning skills. Our findings 

suggest that if universities are to continue online learning for students who previously studied on 

campus, they should provide access to the infrastructure and training to use the online ecosystem so as 

not to place students at a disadvantage. Further investment in student capital for e-learning, such as 

"Help", FAQ and adaptation of existing resources, is also needed to support this key influence on the 

engagement of study skills. Computer self-efficiance is a factor related to engagement in digital learning 
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technologies. Investment in students' e-learning capital is needed as a key influence on learning skills 

engagement and should be reflected in university policy. Educators should focus on showing the value 

of participation, and academic advisors should review practical tips on study skills for online learners. 

This cohort effect of agreements between students should be further encouraged in online learning, 

including facilitating the exchange of learning approaches 8]. In works 9-11] the results of studies of 

the transformation from learning at desks to digital learning are given. The theory about students' 

perception of this form is confirmed, but there are certain psychological problems in both students and 

teachers. Crisis situations are a significant factor in the sudden transition to e-learning. 

E-learning, which creates problems such as isolation, demotivation and learning burnout, has 

become the main education tool, due to the COVID-19 pandemic. Challenges with e-learning can be 

counterbalanced by peer-to-peer (P2P) learning. There is a renewed interest in user adoption of e-

learning through different platforms, as the sudden and long-term transition to e-learning shows 

different results compared to what was known before the pandemic 12]. 

One of the problems of the transformation to e-learning is the training of educators who has to teach 

disciplines in educational institutions, to work with interactive materials, interfaces of communication 

platforms, and to fill up virtual classrooms with education materials. The works 13-14] highlight the 

problems of encouraging students to e-learning and the problems of assessing the practical skills of 

students. Research has shown that teachers' perception of student engagement affect how they interact 

with students, as well as student grades. It is critical to understand how teachers perceive engagement, 

not least in an online environment, to inform about practice and research 14]. 

It is desirable to assess the problems and crisis states of learners using the e-learning satisfaction 

scale 15, 18], which has several gradations. In 15] they propose a developed and tested e-learning 

satisfaction scale (eLSS). The eLSS consists of 17 items with three factors: content, interface, and 

communication. Convergent validity with eLSS was supported, and Cronbach's alpha was 0.93 [15]. 

Another aspect of the transformation to e-learning is the tutting of educators for the role of virtual 

coach. Works 16, 17, 19] describe the issue of teachers training as the main component of the e-learning 

process. Digital technologies are used to offer the individual education experience. In this case children 

will engage in self-motivated, personally meaningful exploration at home using mobile apps for 

literacy. In the same time trainers will scaffold children's learning asynchronously based on their 

playing data 19]. The main reasons to create the digital learning environment are Ukrainian educators 

digital competences training challenge, in accordance to DigComp framework and necessity to equip 

non-IT students, as well as secondary school pupils with digital skills. Sure, to install, fine-tune, 

structure learning approach and fill up the digital learning environment within the content the efforts of 

various professionals are needed. Such creating team should include: methodologists, system 

administrator, digital learning environment administrator, software developers and experts in each 

digital competence for content development.  

Since the early 2019, the rapid development of digital learning environments and simple e-learning 

platforms began mostly everywhere in the world 20-23]. Ukraine was chosen as the research region. 

Today it's a country affected by both the COVID-19 Pandemic and Russian invasion. It requires the 

educational sector to force strength to introduce different level electronic learning systems. The problem 

of electronic learning systems using in crisis situations related to the impossibility of visiting 

educational institutions is urgent. The degree of satisfaction with such system will be assessed based on 

the results of a survey of users of various categories. First, it is necessary to conduct an analysis of the 

digital literacy of the population based on representative samples. 

2. Analysis of the digital literacy of the Ukrainian population 

Let's consider this problem in detail using the example of Ukraine. In 2019, 41,400,881 people lived 

on the territory of Ukraine as of January 1, 2020, of which 1,869,743 were aged 15-19, and 2,094,913 

were aged 20-24 3]. As of January 1, 2022, the population decreased by 34,500,000 people [24]. 

Detailed information is presented in Table 1. The decrease in the population of Ukraine from January 

2020 to 2022 by an average of 20% is caused by crisis phenomena in the state. According to the statistics 

of state services 24], on average, about 15% of the population changed their place of residence. These 
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are citizens of Ukraine of various ages, among whom there are people who are studying and need e-

learning tools. 

Table 1 
 The population of Ukraine by age category and educational level  

Age Number 
01/01/2020 

Number 
01/01/2022 

Category by education 
status 

0-4 1 805 636 1 444 509 family 
5-9 2 354 802 1 883 842 primary school 

10-14 2 226 318 1 781 055 secondary school 
15-19 1 869 743 1 495 795 senior school 
20-24 2 094 913 1 675 931 university 
25-29 2 728 630 2 182 904 courses 
30-34 3 463 288 2 770 631 courses 
35-39 3 455 039 2 764 032 courses 
40-44 3 083 056 2 466 445 courses 
45-49 2 950 232 2 360 186 courses 
50-54 2 695 515 2 156 412 courses 
55-59 2 695 515 2 156 412 courses 
60-64 2 831 695 2 265 356 learning in groups 
> 65  7 146 499 7 096 490 learning in groups 

In accordance with Table 1, all age groups of population can be involved in the educational process 

in form of e-learning, except of children aged 0-4 years. For children aged 5 to 14, the system requires 

limited access to learning platforms in accordance with sanitary standards. Persons from 15 to 45 years 

old are able to use e-learning platforms in a self-convenient mode and to obtain all necessary learning 

information. People over 45 and under 59 require a permanent supervisor during the work with the e-

learning platform. People over 60 need to work in groups under the tutor’s supervision. These 

conclusions were made based on the survey results, which includes representatives’ groups of different 

age category. For the survey, a sample of 100 people was taken in a percentage ratio of 5 age categories. 

A diagram of the survey results is shown on Figure 2. 

One of the simplest conclusion: dependence of the constant tutor presence or absence during e-

learning process shows us most digitally literate age group - 15 to 45 years. 

3. Electronic training system for persons of different categories 

The study of the use analysis of the electronic learning system was carried out using the digital 

learning environment located at dole.fit.knu.ua. This digital learning environment was developed based 

on the results of the international project "dComFra"/"Framework of digital competences for Ukrainian 

teachers and other citizens" of the Erasmus + program under the direction KA2: Capacity Building in 

the Field of Higher Education. Digital learning environment’s content structure is shown on the Figure 

3. Analysing today’s approach to teaching digital competences for non-IT students in Ukraine, has 

shown its narrowness and inadequacy to meet needs of students with different knowledge level. Taking 

in consideration EU and UA Digital Competence Frameworks, international standard for digital literacy 

– ICDL and results of Erasmus plus CBHE project “dComFra – digital Competence framework for 

Ukrainian teachers and other citizens”, No 598236-EPP-1-2018-1-LT-EPPKA2-CBHE-SP the authors 

propose a new paradigm of teaching digital competences for non-IT students. The main advantage of 

the new approach is the higher effectiveness of teaching digital competences for non-IT students with 

different knowledge levels in one training group 27]. 

The system should include web and mobile interfaces, appropriately scoped server subsystems and 

up-to-date dynamic learning content. Functionality of the system should also provide modern concepts 

of learning and interaction in the following areas: student-student, student-teacher, teacher-teacher. The 

implementation of the described concept will contribute to the development of digital competences of 

different target groups: teachers, unemployed persons, persons in need of retraining and so on. Each of 

these target groups will have its own, customized digital competence system. The feature of this system 
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is its dynamism, since it changes in content and even content type over time as well as its refinement 

according to the needs of the audience. The implementation of the concept will build a comprehensive 

roadmap to support the development of digital competences in learning for many years to come. This 

will enhance the role of interactive communications and digital learning in the community, attract more 

and more target groups to ICT, and deploy mobile applications in digital competence training 26]. 

 
Figure 2: The results of the survey on the use of e-learning platforms 

Each module contains theoretical materials, presentations, practical works, intermediate tests on the 

topic of the module. The module ends with a final test and a satisfaction questionnaire. Formal limited 

time period is set for the any final test.  

The degree of correctness of each answer is set in one of two types: 

1) correct or incorrect (1 or 0); 

2) the quantity of points obtained by choosing this option can take an integer or a fractional number. 

The difficulty of the task is evaluated in two variants: determining the quantitative grade in the form 

of a certain number of points or percentages, or using fuzzy logic. 

Testing developed by the "question-answer" method. As default, test tasks are provided one-by-one 

in sequential order, testee doesn’t have possibility to jump between questions, but this option can be 

changed in the system. After each task answer, its correctness is evaluated. Based on the results of the 

test, knowledge is evaluated by the 100-point scale, which can also be considered as fuzzy. The level 

of preparation S depends on the current level of preparation Si, the percentage of correct answers p, the 

difficulty of the task T, and the time to answer the task – t. All the above parameters are fuzzy. 

 tTpSfSi ,,,  (1) 

We will assume that: 

 the higher percentage of correct answers, the higher level of knowledge; 

 the higher complexity of the task, the higher level of skills; 

 the longer time to answer question, the lower competence’s level. 

The control of questions answering time is provided to eliminate the possibility of not answering the 

questions independently (searching for the correct answer in the textbook, synopsis, etc.) – the grade 

will still be low, even with correct answers. On the other hand, if a person is not use hints, but simply 

pondered for a long time, this indicates an insufficient knowledge level and the grade should be reduced. 

To define an appropriate testing time tmax several factors should be taken in consideration: testee should 

have enough time to read the question and answer options, think about and choose the answer.  

The response time can be taken into account as follows: 
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when iR  – result of the answer to the ith task.  

If iR > 1, then iR = 1. (3) 

If 0iR , then 0iR , (4) 

when respt – task response time; 

maxt – the time during which the decrease in assessment does not occur. 

 

 

 
 

Figure 3: The structure of the modules of the e-learning system 

The parameter maxt  is set constant for all test tasks or is calculated depending on the complexity of 

the tasks, i.e. )(max i

i Tft   . It makes sense to spend more time on a difficult task than on a less difficult 

one. The time of testing –  maxt depends on the individual capabilities of the person being tested 28]. 

In the process of using the electronic learning system, communication between the student and the 

teacher occurs according to the following diagram (Figure 4). 

 

 
  

Figure 4:  Interaction adaptive e-learning system 29] 

The system takes over part of the teacher's functions and creates positive motivation among students, 

since computer testing is more psychologically comfortable compared to traditional survey forms. 

The proposed structure of the adaptive electronic learning system allows: to increase the 

effectiveness of learning due to openness, multifunctionality and adaptability; to evaluate the self-
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acquired knowledge in study process due to reviewing and clarifying questions, as well as works, which 

is certainly reflected in the total number of received points. 

The advantages of such a system include: 

1) the ability to edit the test bank; 

2) reducing teacher’s workload due to some functions transfer to the adaptive subsystem of 

knowledge control: 

a) instant test results without any additional efforts from the teacher’s side; 

b) objectivity of assessment; 

c) confidentiality during anonymous testing. 

The learning process model scheme allows to meet an individual approach in the learning process 

to each learning object using adaptive methods (Figure 5); to implement an individual approach to the 

learning object in current topic study process. 

In case of the test result higher or equal to minimum allowed points number, the system informs 

user for the grade, and in the same time offers to learn next block of theoretical and practical materials, 

which in its turn will be accomplished by the next test. 

 
Figure 5: The learning process model scheme 

The module considers as completed and appropriate digital competence gained after the final test 

successful passing. The final test includes some number of the questions from each passed topic, chosen 

randomly, but from all difficulty level's sections. For the feedback, further improvement of the system 

and its content, understanding degree of satisfaction with the process of adaptive learning, the trainee 

passes module's satisfaction questionnaire. 

4. Analysis of the electronic training system use for persons of different 
categories 

The group of 130 people working in crisis conditions was chosen as representative. The crisis 

conditions were due to the real martial law: periodic air raid alerts and communications failure, 

permanent danger sensation and nervousness. All trainee got access to the platform and to 4 initial level 

modules of the adaptive electronic learning system (digital learning environment) on September 15, 

2022. Before to proceed with learning process, the group passed a questionnaire containing 10 

questions. The questionnaire determines the level of learning expectations. Table 2 shows summary 

data of the stochastic analysis by response type. The satisfaction degree is ranked from 1 to 5, which 

corresponds to the values: "dissatisfied", "indifferent", "rather satisfied", "satisfied", "very satisfied". 

After the Module 1 studying and succesful passing of the final test, the module's satisfaction survey 

was conducted. Table 3 shows summary data of the stochastic analysis by response type for this survey. 
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Table 2 
Aggregated responses' stochastic analysis results before the module 1 study 

Grouping trainees by degree of 
satisfaction 

The number of trainees 
responses 

The number of trainees 
responses in % 

dissatisfied 2 2% 
indifferent 20 15% 
rather satisfied 46 35% 
satisfied 35 27% 
very satisfied 27 21% 

Total 130 100% 

Table3 
Aggregated responses' stochastic analysis results after the module 1 study 

Grouping trainees by degree of 
satisfaction 

The number of trainees 
responses 

The number of trainees 
responses in % 

dissatisfied 0 0% 
indifferent 4 3% 
rather satisfied 31 24% 
satisfied 47 36% 
very satisfied 48 37% 

Total 130 100% 

Figure 6 shows the graph of changes in the satisfaction indicators of module 1 trainees, who were 

trained by adaptive e-learning system use. 

 

Figure 6: Changes in the satisfaction indicators of module 1 trainees 
The research was conducted on September 30. In this period, the incidence rates in the country 

were minimal, and the main critical factor was the war (period of lull for the home front). According 
to the indicators on Figure 6, there is a uniform increase in learning satisfaction by using the tutor 
supported adaptive e-learning system. The total satisfaction level is increased from 48% to 73%. 

 Let's pay attention to the dependence of satisfaction level on receiving a positive grade, basing on 

the data of the final test. Table 4 shows the results of the analytical grouping method for the problem 

of stochastic data aggregation. Figure 7 shows results graphically. 
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Table 4 
Dependence of the learning satisfaction level by means of the adaptive system on receiving a positive 
evaluation based on the results of the final test. Module 1 

Grouping trainees by degree of 
satisfaction 

The number of trainees with 
positive assessment 

The number of trainees 
responses 

dissatisfied 0 0 
indifferent 1 4 
rather satisfied 29 31 
satisfied 49 47 
very satisfied 51 48 

Total 130 130 

 

Figure 7: Dependence of the learning satisfaction level by means of the adaptive system on 
receiving a positive evaluation based on the results of the final test. Module 1 

The dependence of the level of satisfaction on the received assessment is close, because the 

correlation coefficient of these values is 0.997307031 units. During the month, there was an increase in 

critical indicators: the increase in the incidence of covid 2019, the destruction of civilian and power 

infrastructure, cold spell and reduction of the daylight, increasing dependence on electricity (mostly 

unavailable and coming by unstable schedule) and Internet connection (more offten disappearing with 

electric power). Table 5 shows the dependences for the survey on module 2 and Table 6 – on module 

3, taking into consideration critical conditions' continual tightening. 

Table 5 
Dependence of the learning satisfaction level by means of the adaptive system on receiving a positive 
evaluation based on the results of the final test. Module 2. 

Grouping trainees by degree of 
satisfaction 

The number of trainees with 
positive assessment 

The number of trainees 
responses 

dissatisfied 3 0 
indifferent 25 20 
rather satisfied 53 85 
satisfied 38 20 
very satisfied 11 5 

Total 130 130 

 

The dependence of the values has decreased. The correlation coefficient is 0,884920357. 
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Table 6 

Dependence of the learning satisfaction level by means of the adaptive system on receiving a positive 
evaluation based on the results of the final test. Module 3. 

Grouping trainees by degree of 
satisfaction 

The number of trainees with 
positive assessment 

The number of trainees 
responses 

dissatisfied 3 2 
indifferent 45 34 
rather satisfied 60 49 
satisfied 18 29 
very satisfied 4 16 

Total 130 130 

 

The dependence of the values has decreased. The correlation coefficient is 0,923794939.  

To check the reliability of the correlation relationship, we calculate the measure of inaccuracy of the 

correlation coefficient according to the formula: 

𝑚𝑟 = √
1 − 𝑟2

𝑛 − 2
 

(5) 

where: 

𝑛 – satisfaction levels number (in our case 5); 

𝑟 – correlation value (calculated separately for each module); 

(𝑛 − 2) – degree of freedom according to the Student’s t-test. 

 

The reliability of the correlation coefficient between the pair of characteristics "receiving a positive 

final module’s assessment" - "degree of learning satisfaction" is calculated using the formula: 

𝑡 =
𝑟

𝑚𝑟
 

(6) 

The calculation results are presented in the table form (Table 7). 

Table 7. 
The values of the measure of inaccuracy of the correlation coefficient and the reliability coefficient of 
the calculation. 

Testing module 
number 

Correlation Measure of 
inaccuracy of the 

correlation 
coefficient 

The calculated 
reliability of the 

correlation 
coefficient t 

Probability confirming 
reliability according to 

the Student’s table 

1 0,997 0,42 2,373 𝑝 > 0,1 
2 0,8849 0,2688 3,29 𝑝 < 0,01 
3 0,92 0,221 4,17 𝑝 < 0,01 

To calculate the probability, which confirms the reliability of the correlation coefficient between the 

pair of characteristics "receiving a positive final module’s assessment" - "degree of learning 

satisfaction", let’s compare the obtained calculated value with the t value of the standard correlation 

coefficient according to the Student's table. The degree of freedom is 3. Standard values are 2.35 for 

the significance level р = 0,1; 3,18 for р = 0,05; 5,84 for р = 0,01 and 12,9 for р = 0,001. 

Thus, for Module 1, where 𝑝 > 0,1 the reliability of the correlation coefficient between the pair of 

characteristics "receiving a positive final module’s assessment" - "degree of learning satisfaction" is 

confirmed. For Modules 2 and 3 the reliability of the correlation coefficient between the pair of 

characteristics "receiving a positive final module’s assessment" - "degree of learning satisfaction" 

occurs with a probability of  𝑝 < 0,01.  

The explanation for the adaptive electronic learning system use satisfaction level continual decrease 

is in the human body response to a crisis situation and the ability of a person to adapt to the such 

situation until peak insensitivity occurs. Nevertheless, in such critical conditions, no any other education 

techniques would be better and most of them are not applicable in general. 
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Figure 8: Dependencies of the learning satisfaction level by means of the adaptive system on 

receiving a positive evaluation in changing crisis situations. 

The graphs confirm the impact of the crisis situation on e-learning. 48 respondents had the highest 

level of satisfaction during completing the first module (in more or less stable situation), just 11 

respondents saved the same highest level of satisfaction during completing the second module (under 

conditions of increased crisis state), but the number of respondents with the highest level of satisfaction 

had increased during completing the third module (under conditions of being in an intensified crisis 

state for a certain period). One of the posiible conclusions is the attitude of the respondents to the 

learning process depends on the learning conditions, including external factors, and possibilities to 

communicate with the tutor. 

5. Conclusions 

The task of digital literacy for Ukrainian citizens has high priority. To solve this task, the digital 

learning system was developed due to the dComFra project. There are a lot of publications describing 

learning / digital learning / obtaining digital skills in standard conditions. Since 2019 the world has 

entered into the crisis conditions and certainly education sector also. It’s reflected in the publications 

reviewed by the authors in this article. The war in Ukraine is strengthen crisis situation exponentially 

and rapidly changing people's perception of the world around them. The questionnaires of people, who 

were trained and have successfully passed final testing, were used for the research. Each trainee noted 

the desire for the maximum grade. Therefore, the pair of characteristics "receiving a positive final 

module’s assessment" - "degree of learning satisfaction" was chosen for the research. These 

characteristics strength of relationship was evaluated by means of mathematical statistics, namely: 

correlation. The article describes the principle of assessment formation and the system and means of 

communication between the tutor and the trainee. The summarized results of the survey of the trainees 

regarding their satisfaction with the course are shown in Tables 2-6. A graph of the dependence of the 

course satisfaction level and positive assessment receiving in crisis situations of various degrees is 

plotted (Module 1 – the lowest degree of crisis situation, Module 2 – the highest degree of crisis 

situation, Module 3 – an adapted level after the highest degree of crisis situation). According to the 

graph in Figure 8: 95 (47+48) trainees of 130 (74%) received the maximum "excellent" points. The 

satisfaction level has an increase in Module 1 and on a contrary sharp decline in Module 2. Going 

through the Module 2 under severe critical conditions gives the lowest level of learning satisfaction 

(less than 10 people), in spite of 48 people received 90+ points. 

The strength of relationship of the characteristics pair "receiving a positive final module’s 

assessment" - "degree of learning satisfaction" varies from 0.88 to 0.99 in accordance with the 

calculations according to tables 4-6. The relationship is strong, despite the varying strength of the 
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critical learning conditions. The reliability of the correlation is confirmed by probability calculations 

according to the Student's test with a degree of freedom of 8 for 5 satisfaction levels. 

Underline – the learning system satisfaction level depends on the learning conditions: from standard 

to extremely critical.  

6. Acknowledgements 

In context of Erasmus plus CBHE project “dComFra – digital Competence framework for Ukrainian 

teachers and other citizens”, № 598236-EPP-1-2018-1-LT-EPPKA2-CBHE-SP: The European 

Commission's support for the production of this publication does not constitute an endorsement of the 

contents, which reflect the views only of the authors, and the Commission cannot be held responsible 

for any use which may be made of the information contained therein. 

7. References 

1]  Sergeyeva T., Bronin S., Turlakova N. (2022) Multidisciplinary Dimension of E-Learning in the 

Innovative Eco-System of a Modern University. SIST 2022 – 2022 International Conference on 

Smart Information Systems and Technologies, Proceedings. ISBN 978-166546790-2, DOI 

10.1109/SIST54437.2022.9945768, Code 184566 

2] Education: from school closure to recovery, 2019 URL: https://www.unesco.org/en/covid-

19/education-response 

3] The Demographic Yearbook contains data on the calculations (estimates) of the population, 

marriages, divorces, births, deaths, migration of the population for 2019 and earlier. URL: 

https://ukrstat.gov.ua/druk/publicat/kat_u/2020/zb/10/zb_nas_2019.pdf 

4] Alkhafaji, A., Mshali, H., Passarelli, M., Giovannella, C. (2022). The Reaction of the University 

Ecosystem to the Pandemics in a Mid-East Country: The Case of IRAQ—A Compared Analysis 

of Students’ and Teachers’ Perceptions. In: Dascalu, M., Marti, P., Pozzi, F. (eds) Polyphonic 

Construction of Smart Learning Ecosystems. SLERD 2022. Smart Innovation, Systems and 

Technologies, vol 908. Springer, Singapore. https://doi.org/10.1007/978-981-19-5240-1_14 

5] Alharbi, S.M.S. (2022) Attitudes Towards Test Applications in Virtual Classrooms and Their 

Relationship to Learning Motivation Among Female Students at Najran University. Information 

Sciences Letters. 12(1),12, с. 159-169 doi:10.18576/isl/120112 

6] Delungahawatta, T., Dunne, S.S., Hyde, S. et al. Advances in e-learning in undergraduate clinical 

medicine: a systematic review. BMC Med Educ 22, 711 (2022). https://doi.org/10.1186/s12909-

022-03773-1 

7] Dyrek, N., Wikarek, A., Niemiec, M., Olszanecka-Glinianowicz, M., Kocełak, P.  (2022) The 

perception of e-learning during the SARS-CoV-2 pandemic by students of medical universities in 

Poland – a survey-based study. BMC Medical Education 22(1), р.529 

8] Fabian, K., Smith, S., Taylor-Smith, E., Meharg, D. (2022) Identifying factors influencing study 

skills engagement and participation for online learners in higher education during COVID-19.  

British Journal of Educational Technology 53(6), рр. 1915-1936 

9] Blonder, R., Feldman-Maggor, Y., Rap, S. (2022). What can be learned from lecturers’ 

knowledge and self-efficacy for online teaching during the Covid-19 pandemic to promote online 

teaching in higher education PLoS ONE 17(10 October), e0275459 

10] Prasad, V.N., Kureekatil Muthappa, A.K. (2022) An efficient framework for the similarity 

prediction with query recommendation in E-learning system. Concurrency and Computation: 

Practice and Experience 34(22),e7145 https://doi.org/10.1002/cpe.7145 

11] Mushtaha, E., Abu Dabous, S., Alsyouf, I., Ahmed, A., Raafat Abdraboh, N. (2022). The 

challenges and opportunities of online learning and teaching at engineering and theoretical colleges 

during the pandemic. Ain Shams Engineering Journal 13(6),101770 

https://doi.org/10.1016/j.asej.2022.101770 

12] Szymkowiak, A., Jeganathan, K. (2022) Predicting user acceptance of peer-to-peer e-learning: 

An extension of the technology acceptance model. British Journal of Educational Technology 

53(6), с. 1993-2011 

https://www.unesco.org/en/covid-19/education-response
https://www.unesco.org/en/covid-19/education-response
https://ukrstat.gov.ua/druk/publicat/kat_u/2020/zb/10/zb_nas_2019.pdf
https://doi.org/10.1007/978-981-19-5240-1_14
https://doi.org/10.1186/s12909-022-03773-1
https://doi.org/10.1186/s12909-022-03773-1
https://doi.org/10.1002/cpe.7145
https://doi.org/10.1016/j.asej.2022.101770


86 

 

13] Nazare, J., Woolf, A., Sysoev, I., (...), Walker, M., Roy, D. (2022) Technology-assisted coaching 

can increase engagement with learning technology at home and caregivers’ awareness of it. 

Computers and Education 188,104565  https://doi.org/10.1016/j.compedu.2022.104565 

14] Bergdahl, N. (2022) Engagement and disengagement in online learning. Computers and Education 

188,104561 https://doi.org/10.1016/j.compedu.2022.104561 

15] Hwang, S., Kim, H.K. (2022). Development and validation of the e-learning satisfaction scale 

(eLSS).  Teaching and Learning in Nursing 17(4), рр. 403-409.  

https://doi.org/10.1016/j.teln.2022.02.004 

16] Y. Wan і L. Zhang, "Efficient Adaptive Online Learning via Frequent Directions", in IEEE 

Transactions on Pattern Analysis and Machine Intelligence , vol. 44, вип. 10, стор. 6910-6923, 1 

жовтня 2022 р., doi: 10.1109/TPAMI.2021.3096880 

17] Alkhwaldi, A.F. and Abdulmuhsin, A.A. (2022), "Crisis-centric distance learning model in 

Jordanian higher education sector: factors influencing the continuous use of distance learning 

platforms during COVID-19 pandemic", Journal of International Education in Business, Vol. 15 

No. 2, pp. 250-272. https://doi.org/10.1108/JIEB-01-2021-0001 

18] Inga-ávila, M.F., Churampi-Cangalaya, R.L., Uribe-Hinostroza, M., (...), Huamán-Pérez, F., Peña-

Rojas, A.C. (2022) International Journal of Data and Network Science 6(4), рр. 1567-1576 

19] Alsharidah, M. A. . (2022). The Effectiveness of a Training Program via E-Learning Platforms in 

Developing the Technological Competencies of Pre-Service Teachers. Journal of Educational and 

Social Research, 12(5), 131. https://doi.org/10.36941/jesr-2022-0128 

20] Gavrilovic, N., Sibalija, T., Domazet, D. (2022) Design and implementation of discrete Jaya 

and discrete PSO algorithms for automatic collaborative learning group composition in an e-

learning system. Applied Soft Computing 129,109611 

21] Deng, X., Sun, R. (2022) Barriers to e-Learning During Crisis: A Capital Theory Perspective on 

Academic Adversity. Journal of Information Systems Education 33(1), pp. 75-86 ISSN 10553096 

22] Romli, M.H., Foong, C.C., Hong, W.-H., Subramaniam, P., Wan Yunus, F. (2022) 

Restructuring education activities for full online learning: findings from a qualitative study with 

Malaysian nursing students during Covid-19 pandemic BMC Medical Education 22(1), p.535 

23] Azmi, F.M., Khan, H.N., Azmi, A.M. (2022). The impact of virtual learning on students’ 

educational behavior and pervasiveness of depression among university students due to the 

COVID-19 pandemic. Globalization and Health 18(1),70 

24] The number of internally displaced persons (IDPs) in Ukraine 

URL:https://www.minre.gov.ua/news/kilkist-vnutrishno-peremishchenyh-osib-vpo-v-ukrayini-

perevyshchyla-8-mln-lyudey-zvidky-y-kudy 

25] Lauricella, A.R., Aladé, F., Russo, M., Strevett, A., Herdzina, J. (2022) Children's visual 

attention and comprehension from synchronous video book reading. Computers and Education 

191,104628ew. 

[26]    Bronin S., Kuchansky A., Biloshchytskyi A., Zinyuk O., Kyselov V. (2021) Concept of Digital 

Competences in Service Training Systems. In: Auer M.E., Tsiatsos T. (eds) Internet of Things, 

Infrastructures and Mobile Applications. IMCL 2019. Advances in Intelligent Systems and 

Computing, vol 1192. Springer, Cham. https://doi.org/10.1007/978-3-030-49932-7_37 

[27]    Bronin S., Pester A. (2021) Towards a National Digital Competence Framework for Ukraine. 

SIST 2021 - 2021 IEEE International Conference on Smart Information Systems and 

Technologies. DOI: 10.1109/SIST50301.2021.9465946 

28]  Olga V. Kravchenko, Zhannetta N. Plakasova (2012) Choice timing testing in the model of 

intellectual subsystem control of knowledge. East European Journal of Entrepreneurial 

Technologies, 2 (2(56), 60–62. https://doi.org/10.15587/1729-4061.2012.3671 

29] Kravchenko, O. V., & Plakasova, Zh. M. (2010). Assessment of students' knowledge level in the 

knowledge control subsystem of the adaptive learning model. East European Journal of 

Entrepreneurial Technologies, 6 (3(48), 34–39. https://doi.org/10.15587/1729-4061.2010.3248 

https://doi.org/10.1016/j.compedu.2022.104565
https://doi.org/10.1016/j.compedu.2022.104561
https://doi.org/10.1016/j.teln.2022.02.004
https://doi.org/10.1108/JIEB-01-2021-0001
https://doi.org/10.36941/jesr-2022-0128
https://www.minre.gov.ua/news/kilkist-vnutrishno-peremishchenyh-osib-vpo-v-ukrayini-perevyshchyla-8-mln-lyudey-zvidky-y-kudy
https://www.minre.gov.ua/news/kilkist-vnutrishno-peremishchenyh-osib-vpo-v-ukrayini-perevyshchyla-8-mln-lyudey-zvidky-y-kudy
https://doi.org/10.15587/1729-4061.2012.3671
https://doi.org/10.15587/1729-4061.2010.3248

	1. Introduction
	2. Analysis of the digital literacy of the Ukrainian population
	3. Electronic training system for persons of different categories
	4. Analysis of the electronic training system use for persons of different categories
	5. Conclusions
	6. Acknowledgements
	7. References

