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Abstract 
 

A new online environment creates possibilities for both educators and scholars to research the new methods of 
teaching. Educational establishments tried to introduce the best practices encouraging students to prepare for 
lessons and acquire knowledge. The research identified the main problems that students face in online learning 
and assessed motivation and academic performance of university students during online education. To analyze 
the data and identify statistically significant differences, Student's t-test was used. The research assessed 
academic achievements on the major and minor disciplines studied for three months. The students had to 
answer 4 open-ended questions on the e-learning difficulties they faced. In addition, the research analyzed the 
impact of e-learning on student motivation. It was found that academic achievement and motivation improved. 
The results will further expand the concept of e-learning, help to identify the advantages and disadvantages of 
developing distance education on a broad scale. Further research in this field is still required. 
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1. Introduction 

The world has changed since the onset of the COVID-19 pandemic that forced people to adapt to 
the new social conditions. The changes affected almost every area of human life including education 
(Kawachi, 2003; Lall & Singh, 2020). Going digital was the only possible way to ensure uninterrupted 
learning. The resistance to change among teachers was the main problem in the transition period. 
Teachers did not have enough knowledge and skills to teach online. The main problems that resulted 
from the sharp transition from the traditional classroom to the online format included a search of the 
effective and easy ways to use online platforms, appropriate materials in the electronic format, and 
the development of an optimized curriculum (Güner et al., 2020; Hamzah et al., 2015). 

Since the outbreak of the Coronavirus pandemic in 2020, distance learning has become the 
mainstream in many educational establishments. The two years of distance learning make it possible 
to assess the impact of e-learning on academic performance and student motivation. The scholars 
used the statistical data collected during this time frame and the results of prior research to 
investigate the problem and provide recommendations for teachers (Biswas, 2013; Nazilah, 2021). 

The research found that the present education had had some resources to teach university 
students remotely before the COVID-19 outbreak. Universities have had a number of programs and 
platforms for distance learning. Information and communication technologies helped educators to 
search for educational materials, keep records and receive feedback from students (Gunawardena & 
McIsaac, 2004). 

The technical equipment and the high speed of the Internet could not reduce resistance to change 
among teachers. The educators underline that they experience technical difficulties which should be 
fixed as soon as possible to ensure effective distance learning (Pasek & Hargittai, 2009). Moreover, 
they identify important factors such as the isolation of students and the negative impact of distance 
learning on motivation and academic performance. Learning in the university is the period of 
knowledge acquisition and skills mastering (Ali, 2020). For young people, it is a period of networking, 
communication and social activity (Allo, 2020; Paechter et al., 2010). 

The research aims to investigate the impact of e-learning on the motivation and academic 
performance of university students. The quarantine restrictions have been in force since 2000 and the 
research will help to identify problems and the ways to improve distance learning. Educators can 
successfully introduce the findings in their educational establishments. The research analyzed the 
teaching practices that have already been implemented in e-learning modes. The research provides 
evidence for changes in the future and gives recommendations that may be pertinent to other 
universities on how to improve academic performance and student motivation in distance learning. 
The scholars concluded that the academic performance and motivation of students have changed. 
Moreover, the survey allowed to receive feedback from participants and analyzed the issues related to 
e-learning. 

1.1. Literature review 

Many scholars had investigated academic performance and student motivation before the COVID-
19 crisis. The main part of the research analyzed the traditional classroom environments and 
motivation triggers that influenced students’ behavior patterns. The main research areas involved 
gender differences, teaching modes, family values, socio-economic components, the number of 
students in a group, learning innovations and the emotional intelligence of teachers (Singh et al., 
2016). 
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Motivation in learning means methods, processes and incentives for cognitive activity and active 
acquisition of knowledge. The main motives of educational activity include the following: 1) cognitive 
motives (become erudite and acquire new knowledge); 2) social motives (the social status); 3) 
professional values (expand professional skills); 4) aesthetic motives (talents and pleasure from 
learning); 5) communicative motives (expand communication) (Lin et al., 2014). The research argues 
that educators are responsible for the development of positive attitudes of students to education. 
Moreover, they should motivate them to be involved in learning and master the required knowledge 
and skills. The article Motivating students to learn, suggests several ways to increase student 
motivation in learning (Preobrazhensky & Choporov, 2016; Starodubtseva, 2014). 

The research, conducted before the COVID-19 pandemic, highlighted that e-learning was opening 
new opportunities for students in higher education. E-learning makes the process of acquiring 
knowledge flexible meeting the needs of social and economic problems. Students do not need any 
specific place and time to learn online (Salamat et al., 2018). The scholars of the current research 
highlight that the modern era of education is known as e-education. They claim that knowledge 
acquisition in the future will be based on the e-tools and provided via e-learning platforms. The 
research revealed that there were students dissatisfied with e-learning and wanted to return to 
traditional education because they faced difficulties learning online. Nevertheless, the majority of 
participants reported that they were satisfied with innovations and wanted to continue learning 
online. The research found that academic performance and student motivation to learn increased but 
insignificantly (Salamat et al., 2018). 

E-learning and traditional education have both advantages and disadvantages. Greece scholars 
investigated and analyzed the data on academic achievements and motivation of students in the 
article How Greek Students Experienced Online Education during Covid-19 Pandemic in Order to Adjust 
to a Post-Lockdown Period. They conducted an anonymous online survey asking students about the 
problems and challenges of the new form of education. The findings revealed the difficulties and 
problems students experienced learning online (Oyelere et al., 2021). 

Therefore, the results described in the article Do teamwork experience and self-regulated learning 
determine the performance of students in an online educational technology course? corresponded 
with the research (Oyelere et al., 2021) stating that poor communication between teachers and 
students and a lack of communication between peers influenced the motivation of students to learn 
online. These problems may pose a threat to academic achievements. Moreover, many activities 
require group work and active student participation. Communication quality depends on the 
electronic devices, but the main problems may be caused by an inability of educators to manage 
effectively online communication rather than technical problems identified by the prior research 
(Oyelere et al., 2021). 

The research conducted in universities got different results on the impact of e-learning on the 
academic performance of university students. The article The student use of the Internet (Malaney, 
2004) stated that online education worsened academic achievements. It was difficult for students to 
allocate time to study and spend the whole day in front of the monitors. Students had to watch online 
classes and study the material sent by teachers for a long time. Moreover, students had to do their 
homework reading additional sources online. In contrast, the research (DeTure, 2004) stated that 
academic performance remained the same in students learning online and in traditional classrooms.  
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1.2. Problem statement 

Universities have been introducing e-learning platforms recently. The shift has caused educators to 
rethink teaching methods but there was no research on the impact of e-learning on academic 
performance and student motivation. Today, the scholars give recommendations on how to introduce 
new approaches and improvements in online learning. The present research analyses statistical data 
on the effectiveness of e-learning for university students (Dubey & Piroska, 2019). 

The main goal of this work is to identify the impact of e-learning on the academic performance and 
motivation of university students. The research objectives are as follows: 

1) assess the students' academic achievements analyzing their knowledge and calculating the 
average score; 

2) assess the motivation of students to learn online; 

3) evaluate the students' progress in 3 months after the e-learning would be launched; 

4) conduct the posttest survey to assess motivation in the experimental group; 

5) identify the main problems that students face learning online. 

2. Methods and Materials 

2.1. Sample 

The sample consists of 26 students from one of the pedagogical universities in St. Petersburg. The 
research analyses the impact of e-learning on academic performance and student motivation. The 
second-year students studied on the humanitarian and pedagogical faculty (Russian language and 
literature teacher). The participants were 19–20 years. The research involved male and female 
students with different levels of academic achievement from large cities, and small towns and rural 
areas. There were 11 males (42%) and 15 females (58%) in the experimental group. The students born 
in St. Petersburg or another large city were 69% (18 participants), and the participants from small 
towns and rural areas were 31% (8 participants). Fifteen teachers of the university under study were 
also involved in the synthesis of results. 

2.2. Research design 

The data comparison helped to analyze the impact of e-learning on academic performance. The 
research assessed academic achievements on the major and minor disciplines studied for three 
months. The scholars surveyed students using the methodology described in ‘Researching the motives 
of students' learning activity’ by Yakunin (1994). Moreover, the research analyzed different students’ 
motives to study at the university. The research compared the data collected before and after the 
implementation of the e-learning program. The scholars analyzed internal (stable and excellent 
knowledge acquisition) and external (receive a diploma) motivation triggers. 

The survey included 16 statements (Appendix 1). The participants assessed each statement using 1 
to 7 points to evaluate the answers. Instead of “strongly disagree” or “strongly agree”, the assessment 
is based on a numerical description. Thus, 1 point means the low significance of the motive and 7 
points means the maximum significance of the motive for a student. The higher number of points 
assigned to the motive, the more important this motive is for students. 

The scholars used the methodology proposed by Yakunin (1994) because it helped to assess the 
motivation of each student and the group. Therefore, the methodology helped to evaluate the 
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motivation quality in the experimental group using the variability of the proposed statements (Ilyin, 
2011). To evaluate the data, the arithmetic mean and the standard deviation were calculated for each 
motive. The Student's t-criterion helped to analyze the reliability of the differences in the first and 
posttest surveys. The research assessed students’ motives to learn online.  

As soon as the pre-test survey was conducted, the experimental group participants moved to 
distance learning. For three months, educators taught lessons online using platforms such as Skype, 
Google Classroom and Google Docs. At the end of distance learning, the scholars collected the data on 
academic performance and student motivation.  

The students had to answer 4 open-ended questions on the e-learning difficulties they faced 
(Preobrazhensky & Choporov, 2016; Starodubtseva, 2014). The questions were as follows: 

1. What technical difficulties did you face learning online? 

2. What is the best education format for you to acquire new material: traditional or online? Why? 

3. What personal problems did you experience learning online? 

4. Would you like to continue distance learning? 

The posttest questionnaire was synthesized into an online format using Google docs. 

The questionnaire was tested using Cronbach's alpha. The interpretation of Cronbach's alpha values 
is as follows: >0.9 excellent; >0.8 good; 0.7 acceptable; 0.6 questionable; and >0.5 poor (Gliem & 
Gliem, 2003). The cumulative Cronbach's alpha value for the questionnaire was 0.92 with values of 
0.92, 0.95, 0.93, 0.96, 0.87, and 0.94 for the six dimensions in the order they were mentioned above. 
Conclusion - the questionnaire is reliable and can be used for interviewing. 

2.3. Data analysis 

Analyzing the statistical data, the average score of each participant was calculated. The arithmetic 
mean was calculated for all points. The following formula was used to calculate the Student's t-
criterion:  

𝑡 =  
x̅2− x1̅

√𝑚𝑟2
2−𝑚𝑟1

2
  (1) 

x̅  - arithmetic mean of points in each group; 

SD - standard deviation; 

𝑚𝑟 - error. 

To calculate 𝑚𝑟 the standard deviation should be divided by the square root of the number of 
participants in the experimental group: 

𝑚𝑟 =
SD

√n
  (2) 

2.4. Ethical issues 

In the experimental group, each participant was familiarized with the research goals and objectives. 
They signed written consent to participate and process the data. The research collected personal (age 
and sex of participants) and professional (academic) information. The cross-section of rating was 
analyzed. No details were disclosed. Each experiment group participant received the identification 
number to ensure anonymity. 
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2.5. Research limitations 

The research had some limitations. They included the personal factors of each experimental group 
participant. For example, interest in one or another subject, the complexity of the subjects learnt 
under the proposed program. Therefore, the research took into account the health of students during 
the research and other reasons that affected internal and external motivation. A relatively narrow 
timeframe was assigned to the research. Moreover, only one university group located in the city 
participated in the research. Using the results, the scholars recommended areas for further 
improvements. The small research sample presented a challenge for further analysis. 

3. Results 

The first analysis of the average academic achievements found that 8 participants got C (31%), 13 
people got B (50%) and 5 students A (19%). The survey data was used to calculate the average 
academic score for each participant. The methodology of Yakunin (1994) helped scholars to analyze 
the data. The pretest survey examined motivation in the experimental group participants. The data 
are presented in Supplementary Table 1 (Appendix 2). 

After e-learning, the average academic scores on the major and minor disciplines changed. After 
three months of e-training, the number of students who got an A increased from 5 to 6 people. 
Therefore, 2 students got B, but previously they got C. At the end of the research, the participants got 
the following marks: 6 individuals (23%) – C, 14 individuals (54%) – B, and 6 individuals (23%) – A. 
Figure 1 presents the data in a visual format. 

 

Figure 1. Students’ academic performance: traditional classroom and e-learning. 

The results comparison revealed that the average academic achievements in the experimental 
group learning online increased insignificantly. The posttest survey was to examine the motivation in 
the experimental group. The results are presented in Supplementary Table 2 (Appendix 3). The 
horizontal display of numbers reflects the statements in the questionnaire, the vertical display 
indicates an identification number of each participant. 
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Analyzing the data, the average motivation scores for each participant was calculated. The 
arithmetic mean was found. It should be noted that the biggest value was 6.1, but the lowest value 
was also changed. Two of the experimental group participants got 3.8 points (the lowest value). The 
average motivation score of the group changed insignificantly from 4.8 to 4.9 points. 

Comparing statistical data, the scholars use the same three groups: high motivation (5.2 - 6.1 
points), average motivation (4.3 - 5.1 points) and low motivation (3.3 - 4.2 points). The following 
results were received: there were students with high motivation 38% (10 students), average 
motivation - 43% (11 people) and low motivation - 19% (5 people). Figure 2 presents the comparison 
and visualization of the results. 

 

Figure 2. Student motivation: traditional classroom and e-learning. 

The Student's t-test is used to examine significant differences in the results that should be taken 
into account in further research (Table 1). 

Table 1. The data used for Student's t-test 

Education format  x̅   SD  𝑚𝑟  

Traditional classroom  4.8 0.007 0.0013 
E-learning  4.9 0.057 0.0111 

 

The calculations showed that there were no significant differences between the two forms of 
education. The results are more than 90% correct. The results of the test suggested that p ˂ 0.05, and 
the error is considered statistically insignificant. 

After the end of the experiment, the survey was conducted to explore the opinion on e-learning. 
Table 2 presents the main results. 

Table 2. Questionnaire data 

 Yes No 

Students experienced technical differences  81% 19% 
Students admitted that traditional education is more effective  46% 54% 
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Poor interpersonal communication  96% 4% 
Students will continue online learning  15%  23% 

 
Analyzing the questionnaire, the scholars conclude that the majority of students (81%, 21 

individuals) experienced technical difficulties learning online for three months. They used electronic 
devices to learn online. For students and teachers, the most common problems were the poor 
Internet connection, low speed of the Internet, inability to participate in the lesson when the lights 
were turned off, problems with web cameras and microphones. 

Answers to the second question were unexpected. Half of the experimental group (46%, 12 
students) believed that the traditional form of education was better and helped them to master the 
necessary knowledge and skills fast. The other half of the students (54%, 14 students) claimed that e-
learning was effective and they understood the educational material well. 

The students who liked the traditional form of education admitted that personal contact with the 
teacher was important for them and helped them to understand theoretical knowledge much better. 
Therefore, it was easy to correct mistakes. Students who preferred the face-to-face education model 
and communication with the group and teachers underlined that it was difficult for them to sit in front 
of a computer, laptop and tablet screen all day. E-learning leads to general fatigue and students are 
unable to concentrate on lessons. The participants who supported distance learning underlined that 
they saved time usually spent on the road. The saved hours can be spent on learning or rest. 
Therefore, students could revise the course material at any time and place. 

All participants (96%, 25 students) underlined they lacked personal communication with other 
students. They could not attend cultural and social events organized by the university. For many 
students, it was difficult to complete group assignments during online lessons and work on their 
homework without personal contact with the group. Only 4 students (15%) wanted to continue 
education online, 6 students (23%) did not want to learn online, and 16 students (62%) wanted to 
combine traditional and distance learning. Students noted that they enjoyed the opportunity to learn 
from any place and at any time. 

4. Discussion 

The experiment took place for six months (three months of training was conducted in the 
traditional form and three months was online training). The results revealed the impact of distance 
learning on academic performance and students’ motivation in higher education. The research found 
that academic achievements improved during the period of distance learning. A survey was based on 
the methodology proposed by Yakunin (1994) to compare the data. The Student's t-test proved that 
the results were not statistically significant. The results can be used in further research and analysis on 
how e-learning impacts student motivation. The research collected information on the attitude of 
participants to the traditional classroom and e-learning. 

The results of academic achievement differ from other research performed on a similar topic. The 
authors argue that students' academic performance fell because they spent a lot of time on the 
Internet. It was difficult for students to control and allocate time (Malaney, 2004). The authors of 
another research claimed no significant differences in a similar experiment (DeTure, 2004). 

The scholars who have conducted research on academic performance and related aspects 
concluded that e-learning helped students to organize their time and activities better than in a 
traditional classroom. They are more successful in self-learning. At the same time, it was difficult for 
students to work on group assignments. The experimental group participants reported a lack of 
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physical contact with other team members to complete a particular task. The current data reflected 
the questionnaire offered to students. The experimental group participants stated that they lacked the 
physical presence of other students in the classroom, and it prevented them to perform the team 
tasks effectively (Oyelere et al., 2021). 

Using the anonymous online survey of students learning online, Greece research received 
unexpected answers. The survey involved 370 undergraduate students from 25 educational 
establishments (63.5% females and 36.5% males). The survey questions included two categories: 1) 
technological problems and the Internet connection (computer, laptop, tablet, mobile phone, 
webcam, microphone, Internet quality); and 2) pedagogical problems caused by online learning. The 
students answered two open-ended questions: 1) What changes should be introduced for students so 
that they could graduate successfully? 2) Do you want to continue learning online in the post-
pandemic period and why? The results claimed that the main problems faced by the participants were 
technical problems. About half of the students (51.3%) had problems with the Internet connection, 
14.9% of the students reported problems with voice communication on their side, and 37.9% of the 
respondents reported communication problems on the teacher’s side. Other technical problems 
included inappropriate images and platforms for practical assignments. Only 22.1% of students stated 
that they did not experience any technical difficulties learning online (Giannoulas et al., 2021). 

Moreover, two-third of students (75%) surveyed by Greek researchers reported a lack of social 
interaction with classmates, and more than half (57.5%) of students admitted a lack of live 
communication with teachers. One-third of students (30.8%) reported that they felt lonely and 
isolated, and these problems reduced their motivation to learn (Giannoulas et al., 2021). 

The results conducted in other countries were contradictory. However, the difference in the data 
could be explained by the different time frames of the research. Moreover, different training methods 
were used to educate teachers on how to use information and communication technologies in 
distance learning. In spite of the fact that the results differed, most students who took part in the 
research admitted the same problems in learning online. The problems include the poor quality of 
mobile devices and the Internet. Students are unable to focus on the educational process because of 
technical breakdowns. Thus, students feel isolated and lonely due to the lack of live communication 
with peers and teachers (Musso et al., 2019). The research found that learning environments might 
not have an impact on academic performance and student motivation in a short time. Therefore, the 
scholars highlighted improvements in academic performance. However, in the long term, negative 
factors had a significant impact on students and worsened their academic achievements (Agarwal & 
Kaushik, 2020). 

The findings can be used in further research to examine academic performance and student 
motivation in higher education. The COVID-19 restrictions are a relatively new phenomenon. The 
scholars have not had time and opportunities to investigate the impact of quarantine restrictions on 
education. The current research will help to restructure knowledge acquisition modes and improve 
education shifting online.  

5. Conclusion 

The research examines the impact of e-learning on academic performance and student motivation. 
The experimental group included 26 students (15 (58%) female and 11 (42%) male) of the 2d year of 
study. The research was conducted in one of the higher educational establishments in St. Petersburg. 
The participants' age was 19–20 years. 
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The analysis of the student's academic achievements was based on the grades assessment and the 
academic average after three months of traditional training and three months of online classes. The 
research found that academic achievement improved. Before the research, students’ academic 
achievements were assessed. Students learnt in traditional classrooms for three months and the 
results were as follows: 8 students (31%) got C, 13 students (50%) got B and 5 students (19%) got A. 
Then, the participants learned online for the next three months. After the distance learning, the data 
was collected. The results were as follows: 6 students (23%) got C, 14 students (54%) got B and 6 
students (23%) got A. 

The pretest survey showed that there were 19% (5 students) with high motivation, 50% (13 
students) with average motivation, and 31% (8 students) with low motivation to learn. After switching 
to e-learning, the survey was repeated. The results are presented in Supplementary Table 2 (Appendix 
3). The findings revealed that there were 38% (10 students) with high motivation, 43% (11 people) 
with average motivation and 19% (5 people) with low motivation. The Student's t-test helped to 
identify that the differences in the two surveys were statistically insignificant. 

Moreover, the survey helped to get feedback on different forms of education from the 
experimental group participants. The questionnaire asked about the difficulties that students might 
face during e-learning. The most common problems identified were technical difficulties and a lack of 
live communication with peers and teachers. 

The findings are important for the educators moving online. The research highlights the benefits of 
distance learning and its impact on the academic performance and motivation of students. Therefore, 
the scholars provide recommendations to universities on how to implement distance learning and 
develop effective online learning programs. Further research is still needed. It should be focused on 
investigating the possibility of using these and other online platforms to improve academic 
performance and motivation switching to distance learning. 

This article can be used to form educators' motivational set of influence on international 
cooperation between universities in distance learning. At the same time, the findings also indicate the 
main advantages and disadvantages of digital learning tools as evidence of diversification of the 
applications and social networks mentioned in the article. 

Acknowledgments 

Irina Leontyeva has been supported by the Kazan Federal University Strategic Academic Leadership 
Program. 

References 

Agarwal, S., & Kaushik, J. S. (2020). Student’s perception of online learning during COVID pandemic. The Indian 
Journal of Pediatrics, 87(7), 554. https://doi.org/10.1007/s12098-020-03327-7 

Ali, W. (2020). Online and remote learning in higher education institutes: A necessity in light of COVID-19 
pandemic. Higher Education Studies, 10(3), 16-25. https://doi.org/10.5539/hes.v10n3p16 

Allo, M. D. G. (2020). Is the online learning good in the midst of Covid-19 pandemic? The case of EFL learners. 
Jurnal Sinestesia, 10(1), 1-10. https://www.sinestesia.pustaka.my.id/journal/article/view/24 

Biswas, S. (2013). Schoology-supported classroom management: A curriculum review. Northwest Journal of 
Teaching Education, 11(2), 187-196. https://doi.org/10.15760/nwjte.2013.11.2.12 

https://doi.org/10.18844/wjet.v14i6.8349


Makhno, L., & Leontyeva, I. (2022). Problems and prospects in increasing university students’ motivation and performance in e-Learning. 
World Journal on Educational Technology: Current Issues. 14(6), 1807-1820.  https://doi.org/10.18844/wjet.v14i6.8349  

  1817 

DeTure, M. (2004). Cognitive style and self-efficacy: Predicting student success in online distance education. 
American Journal of Distance Education, 18(1), 21-38. https://doi.org/10.1207/s15389286ajde1801_3 

Dubey, S., & Piroska, B. (2019). Exploration of factors affecting learners’ motivation in e-learning. International 
Journal of Scientific Research in Computer Science, Engineering and Information Technology, 5(2), 1269-
1275. https://doi.org/10.32628/CSEIT1952307 

Giannoulas, A., Stampoltzis, A., Kounenou, K., & Kalamatianos, A. (2021). How Greek students experienced 
online education during COVID-19 pandemic in order to adjust to a post-lockdown period. Electronic 
Journal of e-Learning, 19(4), 222-232. https://files.eric.ed.gov/fulltext/EJ1312066.pdf 

Gliem, J. A., & Gliem, R. R. (2003). Calculating, interpreting, and reporting Cronbach’s alpha reliability coefficient 
for Likert-type scales. In Midwest Research-to-Practice Conference in Adult, Continuing, and Community 
Education (pp. 82-88). Ohio State University. 
https://scholarworks.iupui.edu/bitstream/handle/1805/344/Gliem%20%26%20Gliem.pdf?sequence=1&i
sAllowed=y 

Gunawardena, C. N., & McIsaac, M. S. (2004). Distance education. In D. H. Jonassen (Ed.), Handbook of Research 
for Educational Communications and Technology (2nd ed.) (pp. 355-395). Routledge. 

Güner, H. R., Hasanoğlu, İ., & Aktaş, F. (2020). COVID-19: Prevention and control measures in community. 
Turkish Journal of Medical Sciences, 50(SI-1), 571-577. https://doi.org/10.3906/sag-2004-146 

Hamzah, W. M. A. F. W., Ali, N. H., Saman, M. Y. M., Yusoff, M. H., & Yacob, A. (2015). Influence of gamification 
on students’ motivation in using e-learning applications based on the motivational design model. 
International Journal of Emerging Technologies in Learning, 10(2), 30-34. 
https://doi.org/10.3991/ijet.v10i2.4355 

Ilyin, E. P. (2011). Motivation and motives. The Peter. 

Kawachi, P. (2003). Initiating intrinsic motivation in online education: Review of the current state of the art. 
Interactive Learning Environments, 11(1), 59-81. https://doi.org/10.1076/ilee.11.1.59.13685 

Lall, S., & Singh, N. (2020). COVID-19: Unmasking the new face of education. International Journal of Research in 
Pharmaceutical Sciences, 11(1), 48-53. https://doi.org/10.26452/ijrps.v11ispl1.2122 

Lin, H. M., Chen, W. J., & Nien, S. F. (2014). The study of achievement and motivation by e-learning-a case study. 
International Journal of Information and Education Technology, 4(5), 421-425. 
https://doi.org/10.7763/IJIET.2014.V4.442 

Malaney, G. D. (2004). Student use of the internet. Journal of Educational Technology Systems, 33(1), 53-66. 
https://doi.org/10.2190%2FVQRQ-YQX6-ARKL-7D2T 

Musso, M. F., Boekaerts, M., Segers, M., & Cascallar, E. C. (2019). Individual differences in basic cognitive 
processes and self-regulated learning: Their interaction effects on math performance. Learning and 
Individual Differences, 71, 58-70. https://doi.org/10.1016/j.lindif.2019.03.003 

Nazilah, A. (2021). Counselling students’ perception of online learning during COVID-19 in Malaysia. The 
Electronic Journal of e-Learning, 19(4), 282-295. https://doi.org/10.34190/ejel.19.4.2445 

Oyelere, S. S., Olaleye, S. A., Balogun, O. S., & Tomczyk, Ł. (2021). Do teamwork experience and self-regulated 
learning determine the performance of students in an online educational technology course? Education 
and Information Technologies, 26, 5311-5335. https://doi.org/10.1007/s10639-021-10535-x 

Paechter, M., Maier, B., & Macher, D. (2010). Students’ expectations of, and experiences in e-learning: Their 
relation to learning achievements and course satisfaction. Computers & Education, 54(1), 222-229. 
https://doi.org/10.1016/j.compedu.2009.08.005 

https://doi.org/10.18844/wjet.v14i6.8349


Makhno, L., & Leontyeva, I. (2022). Problems and prospects in increasing university students’ motivation and performance in e-Learning. 
World Journal on Educational Technology: Current Issues. 14(6), 1807-1820.  https://doi.org/10.18844/wjet.v14i6.8349  

  1818 

Pasek, J., & Hargittai, E. (2009). Facebook and academic performance: Reconciling a media sensation with data. 
First Monday, 14(5), 1-7. https://doi.org/10.5210/fm.v14i5.2498 

Preobrazhensky, A., & Choporov, O. N. (2016). Motivating students to learn. Russian Journal of Education and 
Psychology, 3.2(59), 186-188. https://cyberleninka.ru/article/n/o-motivatsii-studentov-k-obucheniyu 

Salamat, L., Ahmad, G., Bakht, M. I., & Saifi, I. L. (2018). Effects of e-learning on students’ academic learning at 
university level. Asian Innovative Journal of Social Sciences and Humanities, 2(2), 1-12. 
https://www.researchgate.net/profile/Mohammad-Iftikhar/publication/326461349_Effects_of_E-
Learning_on_Students'_Academic_learning_at_university_Level/links/5b4eeae70f7e9b240fe91482/Effec
ts-of-E-Learning-on-Students-Academic-learning-at-university-Level.pdf 

Singh, S. P., Malik, S., & Singh, P. (2016). Factors affecting academic performance of students. Indian Journal of 
Research, 5(4), 176-178. 
https://www.researchgate.net/publication/301324970_Research_Paper_Factors_Affecting_Academic_P
erformance_of_Students 

Starodubtseva, V. K. (2014). Motivating students to learn. Motivating students to learn. Modern Problems of 
Science and Education, 6, 18-22. https://s.science-education.ru/pdf/2014/6/344.pdf 

Yakunin, V. A. (1994). Psychology of students’ academic activity. Logos. 

Appendix 1 

List of motives proposed by Yakunin in ‘Researching the motives of students' learning activity.’  

1. Become a highly qualified specialist. 

2. Get a diploma. 

3. Successfully continue your studies. 

4. Study hard. Pass exams on B and A. 

5. Receive a scholarship. 

6. Acquire stable and excellent knowledge. 

7. Be prepared for the next lesson. 

8. Do not fail on any subject. 

9. Keep up with other students. 

10. Ensure the success of future professional life. 

11. Follow pedagogical requirements. 

12. Respect teachers. 

13. Be a role model for other students. 

14. Get the approval of parents. 

15. Avoid judgment and punishment for poor academic performance. 

16. Get intellectual satisfaction. 

Appendix 2 

Supplementary Table 1: The experimental group survey results 
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 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 7 5 2 6 7 7 6 6 7 7 5 6 4 5 5 5 
2 3 3 6 2 6 5 6 7 4 5 5 6 4 5 7 4 
3 6 6 4 6 7 5 7 6 6 5 4 6 3 6 6 5 
4 4 4 6 5 6 6 6 3 7 4 5 4 4 6 5 6 
5 5 6 5 5 7 4 5 4 5 6 6 7 2 3 4 5 
6 3 4 3 6 5 6 6 7 2 4 5 6 6 3 2 2 
7 6 7 7 5 6 7 4 5 5 3 4 6 6 7 5 4 
8 3 3 2 5 3 4 4 4 3 5 6 5 5 2 2 4 
9 5 7 6 6 5 7 6 6 4 5 4 4 7 5 6 6 
10 6 6 5 6 5 5 5 4 6 7 6 7 7 5 5 7 
11 4 4 3 4 5 4 4 3 3 4 4 5 3 6 5 4 
12 6 5 6 6 4 7 3 4 4 5 7 6 6 4 5 4 
13 5 6 4 4 5 4 6 2 2 4 6 5 5 3 4 4 
14 6 7 7 5 6 6 7 4 5 5 7 6 7 5 4 6 
15 5 4 5 5 7 6 5 5 6 4 3 3 4 5 4 6 
16 7 6 7 6 7 5 5 6 5 7 6 7 7 4 7 6 
17 3 2 3 3 3 4 3 5 5 2 4 3 5 4 4 5 
18 5 5 4 7 5 6 4 5 5 4 7 3 2 2 6 4 
19 5 4 4 5 3 4 7 5 5 4 6 2 4 2 5 6 
20 6 4 6 5 5 7 6 4 6 3 3 4 6 7 5 5 
21 5 7 6 6 5 7 7 4 6 7 5 5 6 5 7 6 
22 4 3 2 2 5 4 4 6 3 3 2 5 3 4 6 4 
23 2 2 3 3 3 3 4 2 2 4 3 3 4 6 4 5 
24 6 7 5 5 6 4 5 4 4 6 4 2 5 4 6 6 
25 3 5 3 4 4 3 5 4 4 6 5 4 5 5 6 3 
26 7 6 7 7 6 5 7 6 5 5 7 6 6 4 6 7 

The horizontal numbers represent statements in the questionnaire, the vertical numbers represent an 
identification number of each participant in the experimental group (Appendix 2). It should be noted 
that the biggest value was 6.1, but the lowest value was 3.3 points. Comparing statistical data, the 
scholars use the same three groups: high motivation (5.2 - 6.1 points), average motivation (4.3 - 5.1 
points) and low motivation (3.3 - 4 , 2 points). The following results were obtained: there were 
students with high motivation 38% (10 students), average motivation - 43% (11 people) and low 
motivation - 19% (5 people). Two of the experimental group participants had 3.8 points (the lowest 
value). The average motivation score of the group changed insignificantly from 4.8 to 4.9 points.  

Appendix 3 

Supplementary Table 2: The experimental group survey results after e-learning. 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 7 5 2 7 7 7 6 6 7 7 5 6 4 5 5 6 
2 5 3 6 4 6 5 6 7 4 6 5 6 4 5 6 4 
3 6 6 6 6 7 5 7 6 6 5 4 6 3 6 6 5 
4 4 4 6 5 6 6 6 6 6 4 5 4 4 6 3 6 
5 5 6 5 7 7 4 7 4 5 6 6 7 2 3 4 7 
6 4 4 3 6 5 6 6 7 2 5 5 6 6 3 2 5 
7 6 7 7 5 7 7 4 5 5 3 4 6 6 7 4 4 
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8 3 3 2 5 3 6 4 6 3 5 4 5 5 2 2 4 
9 5 7 6 6 5 7 7 7 5 4 4 4 7 5 6 6 
10 6 6 5 6 5 5 5 4 4 5 6 7 7 5 5 7 
11 6 4 3 6 5 6 4 5 3 4 4 5 3 6 5 3 
12 6 5 6 6 4 7 3 4 4 5 6 6 6 4 4 4 
13 5 5 4 4 4 4 6 2 2 4 6 5 5 3 4 4 
14 6 7 7 5 6 6 7 4 5 5 6 6 7 5 4 7 
15 5 4 6 5 7 6 5 6 5 4 3 3 4 5 4 6 
16 7 6 7 6 7 7 5 7 5 7 6 7 7 4 5 6 
17 3 2 3 3 3 4 5 5 5 3 5 3 5 4 5 5 
18 6 5 4 7 5 6 6 5 5 4 7 3 2 2 6 6 
19 5 6 3 4 3 4 7 5 5 4 6 2 4 2 5 6 
20 5 4 6 5 5 7 6 4 4 3 4 4 6 7 5 5 
21 5 7 6 6 5 7 7 4 6 6 5 5 6 5 7 6 
22 4 3 2 2 5 5 4 6 3 3 2 5 3 4 6 4 
23 4 2 5 5 3 5 6 5 2 5 3 3 4 6 4 5 
24 6 7 5 5 7 4 5 4 5 6 3 2 5 4 5 6 
25 4 5 3 4 4 3 6 5 4 3 5 4 5 5 6 5 
26 7 6 7 7 6 6 7 6 5 5 7 6 6 4 6 6 
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