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Abstract—The article outlines the need of reforming the higher education 

system, which should be aimed at educating graduates who are able to 

coordinate their future professional activities independently by means of mobile 

education. The authors conclude that this is impossible without the formation of 

research competence of students during their studies at the university. One of 

the main tasks of higher education is not only to present information to students, 

but to form the ability to obtain it independently, to be able to process it and to 

look for non-standard solutions. Motivational, communicative, reflexive, 

personal components within the structure of research competence are revealed 

in the article. The results of experimental work of formation of research 

competence of students by means of mobile education are presented. The 

authors conclude that educational activity becomes more continuous and 

motivated within formation of research competence of students by means of 

mobile education. 

Keywords—Research competence, mobile education, ICT, mobile 
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1 Introduction 

The most important goal of modern education is not only the need to give a certain 

set of knowledge and skills to a future specialist, but also to create an attitude for his / 

her self-study and self-organization, expanding and deepening his / her knowledge 

and skills continuously, which is the key of lifelong learning [3, 10, 11]. 
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If a student acquires knowledge within the educational process independently, 

relying on his / her own experience, he / she will do the same within his / her future 

professional activity. Education of creative-thinking specialists is possible within 

students’ research work [7, 15, 19]. 

Specialist, who obtains research competence, is able to analyze factual information 

actively and productively, to create and to select new efficient algorithms, resources, 

technologies, and not just to use ready-made algorithms and facts. However, level of 

formation of skills in research activities of students does not fully meet modern 

requirements and challenges of modernization of education yet [21, 22, 23]. 

In addition, it should be noted that massive spread of mobile technologies is 

changing the whole paradigm of education. Today, a university cannot be limited by 

transferring a certain set of knowledge and skills which become obsolete and lose 

their practical value very quickly. Nowadays a modern person of any age needs to 

develop his / her skills using the most affordable and effective mobile technologies in 

order to be successful in profession [9, 12, 18]. 

Therefore, the main task of education is to teach and to motivate a student to learn 

independently. It should be noted that practically each student has his / her own 

mobile device (smartphone, tablet or laptop) with the Internet access. However, 

educators use mobile devices and applications within the educational process very 

rarely [16, 20, 24]. 

Many universities are still building their educational programs based on using 

printed textbooks. There is a rather negative attitude towards using mobile devices 

during the lessons. Some educators even ban using mobile devices during the lessons 

as they consider that they can serve as the way of deceiving a teacher during the test 

or as a factor of distracting attention from educational material. High cost of 

professional network resources and Learning Management Systems (LMS) does not 

contribute to the mass introduction of advanced educational technologies as well [1, 5, 

17]. 

We consider, that creative and responsible teachers, who are open to the new ideas 

and competent in their professional use of accessible and effective mobile 

applications, are largely capable of correcting the situation today. 

2 Methodology 

Formation of research competence of students by means of mobile education is a 

relatively new method of teaching [28]. Mobile education for the formation of 

research competence of students becomes successful method in implementation of 

their research work. 

Scientists [2, 4, 33] highlight such advantages of mobile learning: 

2.1 Mobility 

Modern smart gadgets make it possible to organize and to optimize educational 

process regardless of place and time. There are two aspects of this kind of mobility. 
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Firstly, it is possibility of implementing educational programs despite the location of a 

qualified specialist. Secondly, ease of access from different devices due to the use of 

cloud storage systems makes it affordable. Students can have access to all previously 

available information even in case of changing of their cell phones. In addition, 

student can easily use different devices to complete tasks of different degrees of 

difficulty [27, 29, 31]. 

2.2 Continuous education 

Application of information technologies is focused on stationary devices 

comparing to the previous years. Information technologies require continuous access 

to the information base at this stage of development of educational process. Since 

mobile devices are often belong to the same owner, they make educational process 

continuous. Therefore, it is possible to complete tasks at any convenient time, and 

teachers can transfer part of instructions outside the classroom [25, 30]. 

2.3 Personalization of education 

Mobile applications provide students with the choice of the content of certain 

courses and level of complexity. They also give opportunity to advance to the next 

level of difficulty depending on personal preferences and acquired knowledge, to 

evaluate the results independently and to perform additional tasks for consolidating 

material. In addition, a mobile phone allows each student to study the material in the 

form in which it is more convenient. Creator of educational software should adapt 

information and methods of its reproduction (text, graphics, video, audio) in order to 

improve quality of services and to increase efficiency of educational process [8, 13, 

32]. 

2.4 Improving the quality of communication 

Mobile devices provide fast and high-quality communication between teachers and 

students. Feedback allows teachers to track students’ improvement in learning [6, 14, 

26]. 

The use of mobile technologies for the formation of students' research competence 

allows to provide a number of interactive opportunities: 

• Keeping interest in research 

• Offline learning and sharing of information in group 

• Sorting of information to facilitate the search according to the certain criteria 

• Access to all kinds of materials 

• Overview of materials of various types of formats (educational video and audio 

materials). 
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3 Materials and Methods 

Experimental work took place in 2018–2019 at universities (Southern Federal 

University, Rostov-on-Don; Military Educational and Scientific Center of "The Air 

Force Academy named after Zhukovsky N.E. and Gagarin Y.A.", Voronezh) within 

the training course on the development of research competence. 217 students 

participated in the study. Respondents were from 18 to 22 years of age. The 

experimental group consisted of 109 participants. The control group included 108 

participants.  

Students of the experimental and control groups carried out research projects which 

were aimed at the formation of scientific type of thinking. They were focused on the 

study and analysis of a significant amount of literature. 

Students of the control group carried out projects within traditional method. 

Students of the experimental group carried out projects using mobile learning. 

Students of the experimental group used the didactic capabilities of social networks 

(Facebook, VKontakte) and messengers (Viber, Telegram, WhatsApp) during the 

experiment. 

One of the most attractive functions of communication in real time was “chat” 

which was implemented within VKontakte social network application. 

Each member of the experimental group communicated with each other 

simultaneously using mobile phones. In addition, they gave access to the texts and 

multimedia resources. This function was also used by teachers in order to download 

the tasks and necessary announcements for the group. They used such function as chat 

in VKontakte to optimize lecture-type classes. They used Microsoft PowerPoint 

application and its free analogues such as Google Presentations, Mail.ru 

Presentations, Prezi, etc. 

The teachers suggested the students to use the “chat” function to answer the 

questions and to give the comments on the topic of lecture in order the students to be 

active listeners at the lectures. At the same time, students were required to write at 

least one sentence each time. Students, who gave their own ideas and didn’t just copy 

other students' comments were encouraged by the teaches. Our experience showed 

significant and steady increase in the attention of students during the entire lecture. 

The teachers looked through the activity of the students after the lecture, noting the 

most interesting answers. 

Teachers used Google cloud services, which main advantages included 

accessibility, universality and the presence of an intuitive interface. Such free online 

analogue of the Microsoft Office application as cloud service Google Docs suited for 

working with various types of documents (texts, spreadsheets, multimedia 

presentations, etc.) and served as a virtual space for storing and exchanging files. 

Special value of Google Docs was possibility of joint work of several users with 

one document simultaneously when each student had seen the actions of the partners. 

Teacher saw who and how performed the learning activities in real time. At the same 

time, students had an opportunity to communicate in a text chat and teacher 

commented on their actions and corrected their mistakes, if it was necessary. 
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Teachers used Google Docs application regularly in order to improve the efficiency 

of written exercises. During the traditional lessons on writing students wrote an essay 

during the lessons or at home and then handed over it to the teacher for checking it. 

Implementation of written task in Google Docs format was changing the approach 

essentially. Teacher monitored the work of all the students in real time and gave 

advice within in the process of writing the work. Then, during the next lesson students 

checked each other's texts (peer review). The results of this work were visible to 

everyone. The advantages of organizing a lesson in this format were obvious and 

educational activity took place in the format of network cooperation. 

4 Results 

Initial study was conducted to identify the initial level of research competence in 

the experimental and control groups at the beginning of experimental work. Research 

competence involves the development of ability to develop an urgent scientific 

problem at the micro and macro levels, to obtain knowledge in various ways that were 

significant for the development of theory and practice of education. We have 

identified motivational, communicative, reflexive, and personal components within 

the structure of research competence. Motivational component includes formation of 

interest in research activities, need for this activity and focus on achieving its results 

in group and individually. Communicative component is ability to organize and to 

carry out productive communication within the course of research activities, ability to 

find non-standard ways for solving problems, to make decisions based on personal 

and social consequences. Reflexive component is willingness and ability of student, 

which is expresses in recognizing, evaluating and analyzing research phenomena, 

situations that arise in life; ability to analyze the progress of research work and to 

agree on the ways of further improvement of the work. Personal component involves 

skills of self-organization, independence, self-education, self-regulation, self-

determination and self-development within the implementation of research activities. 

The data obtained were summarized and converted to percentage. The empirical data 

were quantitatively processed and analyzed at a qualitative level. Dynamics of step-

by-step development of research competence was established and the obtained data 

are revealed in Table 1 and Table 2. 

Table 1.  The results of the assessment of the level of research competence in the experimental 

and control groups before the experimental work 

Research 

competence 

Experimental group Сontrol group 

Low level, % Middle level, 

% 

High level, % Low level, % Middle level, 

% 

High level, 

% 

Motivational 

component 

41.2 39.0 19.8 40.6 39.1 20.3 

Communicative 

component 

56.2 28.5 15.3 37.9 40.3 21.8 

Reflexive component 43.0 33.4 23.6 42.3 29.9 27.8 

Personal component 58.4 29.5 12.1 42.9 36.1 21.0 
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Table 2.  The results of the assessment of the level of research competence in the experimental 

and control groups after the experimental work 

Research 

competence 

Experimental group Сontrol group 

Low level, % Middle level, 

% 

High level, 

% 

Low level, % Middle level, 

% 

High level, 

% 

Motivational 

component 

12.6 38.5 48.9 42.1 39.3 18.6 

Communicative 

component 

7.1 27.2 65.7 35.6 43.8 20.6 

Reflexive component 7.4 24.2 68.4 34.3 38.9 26.8 

Personal component 3.9 28.7 67.4 42.7 37.2 20.1 

 

Comparative analysis of the results of input and final diagnostics of the formation 

of research competence in control and experimental groups showed a significant 

dynamic of the development of research competence in experimental group, which 

indicates the effectiveness of the experimental work. 

5 Conclusion 

Research activity allows the students to enter the cultural space of self-

determination. Student find themselves in situation of designing of their own 

objective activity in the chosen field and are faced with the need to analyze the 

consequences of their activity. Each achieved result gives rise to a new stage of 

reflection, which has a consequence of emergence of new ideas and creative plans. 

Educational activity becomes more continuous and motivated within formation of 

research competence of students by means of mobile education. High level of 

formation of research competence of students allows them to reach the “colleague” 

functional position in relation to other members of the group, since this position 

suggests possibility of self-reflection and presence of one's own attitude to the 

surrounding reality. 

Mobile devices penetrate all educational activity and research activity in particular. 

Mobility becomes one of the key requirements for the students. Mobile learning is a 

new educational strategy based on which a learning environment is created where 

students can access learning materials anytime and anywhere. Formation of students' 

research competence by means of mobile education makes the learning process 

comprehensive and motivates the students for lifelong learning. 

6 References 

[1] Arain, A. A., Hussain, Z., Rizvi, W. H., & Vighio, M. S. (2019). Extending UTAUT2 

toward acceptance of mobile learning in the context of higher education. Universal Access 

in the Information Society, 18(3), 659-673. https://doi.org/10.1007/s10209-019-00685-8 

[2] Belle, L. J. (2019). An evaluation of a key innovation: Mobile learning. Academic Journal 

of Interdisciplinary Studies, 8(2), 39-45. doi:10.2478/ajis-2019-0014 

210 http://www.i-jim.org

https://doi.org/10.1007/s10209-019-00685-8


Short Paper—Formation of Research Competence of Students by Means of Mobile Education 

[3] Bubnov, Y. A., Gaidar, K. M., Fedorov, V. A., Berezhnaya, I. F., & Galustyan, O. V. 

(2018). Organization of the training process based on modular and rating technology at 

higher educational institution. Espacios, 39(25) 

[4] Burden, K., Kearney, M., Schuck, S., & Hall, T. (2019). Investigating the use of innovative 

mobile pedagogies for school-aged students: A systematic literature review. Computers 

and Education, 138, 83-100. https://doi.org/10.1016/j.compedu.2019.04.008 

[5] Chen, Y., Mayall, H. J., York, C. S., & Smith, T. J. (2019). Parental perception and 

English learners' mobile-assisted language learning: An ethnographic case study from a 

technology-based funds of knowledge approach. Learning, Culture and Social Interaction, 

22 https://doi.org/10.1016/j.lcsi.2019.100325 

[6] Darras, K. E., G. van Merriënboer, J. J., Toom, M., Roberson, N. D., H. de Bruin, A. B., 

Nicolaou, S., & Forster, B. B. (2019). Developing the evidence base for M-learning in 

undergraduate radiology education: Identifying learner preferences for mobile apps. 

Canadian Association of Radiologists Journal, 70(3), 320-326. https://doi.org/10.1016/j.car 

j.2019.03.007 

[7] Del Pilar García-Gutiérrez, Z., & Aznar-Díaz, I. (2019). The development of research 

competencies, an alternative to train childhood educators as teacher-researchers. [El 

desarrollo de competencias investigativas, una alternativa para formar profesionales en 

pedagogía infantil como personal docente investigador] Revista Electronica Educare, 23(1) 

https://doi.org/10.15359/ree.23-1.15 

[8] Fabian, K., & Topping, K. J. (2019). Putting “mobile” into mathematics: Results of a 

randomised controlled trial. Contemporary Educational Psychology, 59 https://doi.org/10. 

1016/j.cedpsych.2019.101783 

[9] Galustyan, O. V., Borovikova, Y. V., Polivaeva, N. P., Kodirov, B. R., & Zhirkova, G. P. 

(2019). E-learning within the field of andragogy. International Journal of Emerging 

Technologies in Learning, 14(9), 148-156. https://doi.org/10.3991/ijet.v14i09.10020 

[10] Galustyan, O. V., Gaidar, K. M., Aleshina, S. A., Ksenofontova, A. N., & Ledeneva, A. V. 

(2018). Development of group subjectivity of pupils within collaborative activities. TEM 

Journal, 7(4), 854-858. doi:10.18421/TEM74-25 

[11] Galustyan, O. V., Lazukin, V. F., Petelin, A. S., & Ostapenko, V. S. (2018). Diagnostic 

Activity of Teachers at High School. Revista Espacios, Vol. 39(N 10). Retrieved from http 

http://www.revistaespacios.com/a18v39n10/18391024.html 

[12] Galustyan, O. V., Meshcheryakova, E. I., Larina, T. V., Bakleneva, S. A., & Krivotulova, 

E. V. (2018). Self-regulated learning of students at university. Espacios, 39(23) 

[13] Junxiang, G., & Yu, H. (2019). Design of mobile learning system for courses of computer 

science and technology. Paper presented at the Journal of Physics: Conference Series, , 

1237(5) https://doi.org/10.1088/1742-6596/1237/5/052002 

[14] Kassa, Z. Y., Tenaw, Z., Astatkie, A., Siyoum, M., Bekele, G., Taye, K., Kassaye, Z. 

(2019). Mobile phone-based strategies for preconception education in rural Africa. Annals 

of Global Health, 85(1) https://doi.org/10.5334/aogh.2566 

[15] Ketata, M., Loukil, Z., & Gargouri, F. (2020). Improving the research strategy in the 

problem of intervention planning by the use of symmetries doi:10.1007/978-3-030-14347-

3_27  

[16] Khan, M. S. H., Abdou, B. O., Kettunen, J., & Gregory, S. (2019). A phenomenographic 

research study of students’ conceptions of mobile learning: An example from higher 

education. SAGE Open, 9(3) https://doi.org/10.1177/2158244019861457 

[17] Khatoon, B., Hill, K., & Walmsley, A. D. (2019). Mobile learning in dentistry: Challenges 

and opportunities. British Dental Journal, 227(4), 298-304. https://doi.org/10.1038/s41415-

019-0615-x 

iJIM ‒ Vol. 14, No. 14, 2020 211

https://doi.org/10.1016/j.compedu.2019.04.008
https://doi.org/10.1016/j.lcsi.2019.100325
https://doi.org/10.1016/j.carj.2019.03.007
https://doi.org/10.1016/j.carj.2019.03.007
https://doi.org/10.15359/ree.23-1.15
https://doi.org/10.1016/j.cedpsych.2019.101783
https://doi.org/10.1016/j.cedpsych.2019.101783
https://doi.org/10.3991/ijet.v14i09.10020
https://doi.org/10.1088/1742-6596/1237/5/052002
https://doi.org/10.5334/aogh.2566
https://doi.org/10.1177/2158244019861457
https://doi.org/10.1038/s41415-019-0615-x
https://doi.org/10.1038/s41415-019-0615-x


Short Paper—Formation of Research Competence of Students by Means of Mobile Education 

[18] Kravchenko E.V., Galustyan O.V, Kovtunenko L.V., & Kolosova L.A. (2018). 

Pedagogical Practice of Students. Revista Espacios, Vol. 39 (N 17). Retrieved from 

http://www.revistaespacios.com/a18v39n17/18391731.html 

[19] Lewis, L. (2019). Finding the stories: A novice qualitative researcher learns to analyse 

narrative inquiry data. Nurse Researcher, 26(2), 14-18. https://doi.org/10.7748/nr.2018.e15 

78 

[20] Mahfoodh, H., & Al-Hashmi, S. (2019). Connecting research to teaching in the English 

language classroom. International Journal of Innovation, Creativity and Change, 5(1), 106-

117.  

[21] Mancuso, C. A., Berman, J. R., Robbins, L., & Paget, S. A. (2019). What mentors tell us 

about acknowledging effort and sustaining academic research mentoring: A qualitative 

study. Journal of Continuing Education in the Health Professions, 39(1), 29-35. https://doi. 

org/10.1097/ceh.0000000000000234 

[22] Meissner, D., & Shmatko, N. (2019). Integrating professional and academic knowledge: 

The link between researchers skills and innovation culture. Journal of Technology 

Transfer, 44(4), 1273-1289. https://doi.org/10.1007/s10961-018-9662-8 

[23] Neal, J. W., Neal, Z. P., Mills, K. J., Lawlor, J. A., & McAlindon, K. (2019). What types 

of brokerage bridge the research-practice gap? the case of public school educators. Social 

Networks, 59, 41-49. https://doi.org/10.1016/j.socnet.2019.05.006 

[24] Passmore, S. R., Casper, E., Olgin, J. E., Maguire, C., Marcus, G. M., Pletcher, M. J., & 

Thomas, S. B. (2019). Setting and motivation in the decision to participate: An approach to 

the engagement of diverse samples in mobile research. Contemporary Clinical Trials 

Communications, 16 https://doi.org/10.1016/j.conctc.2019.100428 

[25] Pepin, M. E., Webb, W. M., Boppana, S., Weaver, A. N., Seay, R. L., Dempsey, D. M., 

Lorenz, R. G. (2019). Gamification: An innovative approach to reinforce clinical 

knowledge for MD-PhD students during their PhD research years. Medical Science 

Educator, 29(3), 739-747. https://doi.org/10.1007/s40670-019-00725-1 

[26] Petelin, A. S., Galustyan, O. V., Prosvetova, T. S., Petelina, E. A., & Ryzhenkov, A. Y. 

(2019). Application of educational games for formation and development of ICT 

competence of teachers. International Journal of Emerging Technologies in Learning, 

14(15), 193-201. https://doi.org/10.3991/ijet.v14i15.10572 

[27] Pratama, D. J., Ranti, S., Usmeldi, U., & Syafriani, S. (2019). Preliminary analysis of 

learners in developing student book-oriented research based learning models using 3D 

pageflip professionals on science lessons junior high school. Paper presented at the Journal 

of Physics: Conference Series, , 1185(1) https://doi.org/10.1088/1742-6596/1185/1/012125 

[28] Qvortrup, L. (2019). Provision of school data and research based teacher professional 

development: Does it work? data- and research-informed development of schools in the 

danish “Program for learning leadership”. Education Sciences, 9(2) https://doi.org/10.339 

0/educsci9020092 

[29] Saritepeci, M., Duran, A., & Ermiş, U. F. (2019). A new trend in preparing for foreign 

language exam (YDS) in Turkey: Case of WhatsApp in mobile learning. Education and 

Information Technologies, 24(5), 2677-2699. https://doi.org/10.1007/s10639-019-09893-4 

[30] Sung, Y., Lee, H., Yang, J., & Chang, K. (2019). The quality of experimental designs in 

mobile learning research: A systemic review and self-improvement tool. Educational 

Research Review, 28 https://doi.org/10.1016/j.edurev.2019.05.001 

[31] Turi, J. A., Javed, Y., Bashir, S., Khaskhelly, F. Z., Shaikh, S., & Toheed, H. (2019). 

Impact of organizational learning factors on organizational learning effectiveness through 

mobile technology. Quality - Access to Success, 20(171), 114-119.  

212 http://www.i-jim.org

https://doi.org/10.7748/nr.2018.e1578
https://doi.org/10.7748/nr.2018.e1578
https://doi.org/10.1097/ceh.0000000000000234
https://doi.org/10.1097/ceh.0000000000000234
https://doi.org/10.1007/s10961-018-9662-8
https://doi.org/10.1016/j.socnet.2019.05.006
https://doi.org/10.1016/j.conctc.2019.100428
https://doi.org/10.1007/s40670-019-00725-1
https://doi.org/10.3991/ijet.v14i15.10572
https://doi.org/10.1088/1742-6596/1185/1/012125
https://doi.org/10.3390/educsci9020092
https://doi.org/10.3390/educsci9020092
https://doi.org/10.1007/s10639-019-09893-4
https://doi.org/10.1016/j.edurev.2019.05.001


Short Paper—Formation of Research Competence of Students by Means of Mobile Education 

[32] Tyrer, C. (2019). Beyond social chit chat? Analysing the social practice of a mobile 

messaging service on a higher education teacher development course. International Journal 

of Educational Technology in Higher Education, 16(1) https://doi.org/10.1186/s41239-

019-0143-4 

[33] Xie, K., Heddy, B. C., & Vongkulluksn, V. W. (2019). Examining engagement in context 

using experience-sampling method with mobile technology. Contemporary Educational 

Psychology, 59 https://doi.org/10.1016/j.cedpsych.2019.101788 

7 Authors 

Olga V. Galustyan is Professor of the Department of Education and Pedagogical 

Sciences of Southern Federal University, Rostov-on-Don, Russia. 

Sergey A. Borozdin is Postgraduate of the Department of Education and 

Pedagogical Sciences of Southern Federal University, Rostov-on-Don, Russia. 

Maxim A. Pleshakov is Chair of Laboratory of the Faculty of Engineering and 

Airfield Support of the Military Educational and Scientific Center of the Air Force 

Academy named after Zhukovsky N.E. and Gagarin Y.A., Voronezh, Russia. 

Nailya N. Askhadullina is Senior Lecturer of Department of Pedagogic of 

Elabuga Institute of Kazan Federal University, Kazan, Russia. 

Lidia A. Radchenko is Applicant of the Department of Pedagogy of the 

Volgograd State Social and Pedagogical University, Volgograd, Russia. 

Article submitted 2020-04-20. Resubmitted 2020-05-27. Final acceptance 2020-05-27. Final version 

published as submitted by the authors. 

iJIM ‒ Vol. 14, No. 14, 2020 213

https://doi.org/10.1186/s41239-019-0143-4
https://doi.org/10.1186/s41239-019-0143-4
https://doi.org/10.1016/j.cedpsych.2019.101788

