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Increasing the digital competencies of teachers through mass 
open online courses (MOOC): design, implementation and evaluation

In the article the effectiveness of mass open online courses (MOOCs) in the development of teachers’ digital 
competencies was examined. MOOC represents a large-scale approach to professional development that can 
reach a wider audience. Assessing the impact of such courses on teachers’ digital skills is crucial in improv­
ing educational resources. This article evaluates MOOCs designed to improve digital literacy skills. A survey 
was conducted with the participation of 78 teachers and 114 undergraduate students of Karaganda Buketov 
University. The data were analyzed through descriptive and summary statistics to assess the effectiveness of 
MOOCs. This study is an innovation in the integrated assessment of MOOCs, designed specifically to en­
hance the teachers’ digital competencies. Unlike previous studies, the study uses mixed methods to ensure a 
thorough assessment of the course's impact on skill development and student satisfaction. When developing 
the course, the focus was on multimedia resources and practical applications. This research paper highlights 
the importance of a well-designed MOOC to address the teachers’ digital needs and provides actionable rec­
ommendations for the effective application and development of MOOCs in the future. In addition, the results 
of the study contribute to the literature on professional development and offer ideas for optimizing MOOCs 
for educational purposes.

Keywords: MOOC, digital competencies, professional development, online learning, educational technology, 
survey analysis, electronic education, digital literacy.

Introduction

During the period of mass digitalization of society, the requirements for teachers to introduce modern 
technologies into the practice of teaching increase from year to year and find their effectiveness. During the 
analysis of the scientific literature, we found that the issue of using digital technologies in the field of educa­
tion is considered in several directions according to the research of Foreign, Russian and domestic scientists. 
There are quite a few foreign and domestic studies that reflect various theoretical and practical aspects of the 
development and implementation of the MOOC and its development. М. Ebner, Е. Lackner and М. Kopp 
believes that MOOC is a trending phenomenon in electronic education. J. Ross, С. Sinclair, J. Knox, 
S. Bayne, H. Macleod comprehensively analyze the role of the teacher in the MOOC, which, in their opinion, 
is significantly different from the functions of the teacher in traditional teaching. A number of authors de­
scribe the MOOC as an “Internet course with interactive participation and open communication”, arguing 
that “being a high point of modern network learning, it will stimulate the formation of professional network 
communities, as well as the expansion of international contacts of teachers of higher educational institu­
tions”.

Discussion

This literature review provides a comprehensive analysis of basic research related to the MOOC, digital 
competencies and professional development. The review is guided by the role of digital skills in education, 
the design and effectiveness of MOOC, and the effective practices of best experiences from transparency 
learning. Sarzhanova G.B. (2024) in the work “Digital competencies of a teacher in the context of education­
al transformation” emphasizes the important role of digital competencies in modern education. The study 
examines the various frameworks for the development of digital skills among educators and proves that ef­
fective training in digital competence is important. It argues for the achievement of technological literacy — 
the need for continuous professional development, provides a comprehensive overview of how digital com­
petence justifies successful learning in the digital age, and argues for the need for teachers and learners to 
speak and be fluent in the language of advanced technology to improve learning outcomes [1].
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Smagulova G.Zh. (2021) in the scientific work “The development of future foreign language teachers’ digital 
competences in creating multimedia tutorials” explores the potential of MOOC as a tool for professional de­
velopment. The study promotes the development and implementation of the MOOC, focusing on its effec­
tiveness in improving the skills of students. In her opinion, MOOC can become an effective tool for profes­
sional development, demonstrating the significant potential of teachers in improving their digital skills that 
meet professional requirements [2]. Zhang, M. and Zhang, Y. (2023) in the study “Multimedia resources in 
MOOC: improving learning efficiency” analyzes the impact of general multimedia resources on the learning 
efficiency of MOOC. They believe that adding multimedia elements such as videos, interactive simulations, 
and audio improves student activity and understanding. Their study proves that multimedia resources con­
tribute to a more effective learning experience in online courses. They believe that multimedia resources 
show that MOOC play a key role in enhancing the learning experience, supporting the idea that different 
content formats improve engagement and understanding [3].

Choi-Lundberg et al. (2022) in their research work explores how interactive content affects participa­
tion in MOOC. They found that interactive elements such as quizzes, discussion forums, and game-specific 
activities significantly increase student engagement and satisfaction. Small, portable, wireless devices such 
as smartphones and tablets, and their software and mobile apps, can enable flexible anytime anywhere learn­
ing for a variety of purposes including accessing and creating multimedia content; VR, AR and clicker capa­
bility; situated learning with geolocation context sensitivity; and collaborating and communicating with 
peers and teachers via Web 2.0. The study emphasizes the importance of introducing interactive features to 
maintain students’ interest. That is, it emphasizes the positive impact of interactive content on student activi­
ty, showing that such opportunities are important for increasing participation in the MOOC [4]. Their study 
provides a comprehensive assessment of the effectiveness of MOOC, which shows that although MOOC 
usually achieve their educational goals, there is diversity in outcomes based on course design and conduct 
researchers propose a nuanced assessment of MOOC using quantitative and qualitative methods, shedding 
light on the variability of effectiveness and the factors that influence the successful outcomes of the 
course [4, 148].

Iniesto F. et al. (2022) highlights the importance of user feedback in refining MOOCs to meet accessi­
bility standards. The study shows that a universal design for learning (UDL) approach offers valuable in­
sights for making MOOCs more accessible to all learners, regardless of their specific needs. The researcher 
provides practical recommendations for compiling MOOCs for teachers, focusing on aligning the course 
content with the needs of professional development and using effective learning strategies [5]. Chen C. 
(2023) emphasizes that effective design and implementation of MOOCs for educators require understanding 
the target audience's needs and incorporating interactive learning elements. The authors highlight that suc­
cessful MOOCs include adaptive learning materials and provide opportunities for interaction between partic­
ipants and instructors, which contributes to deeper learning and increased engagement [6]. In the context of 
MOOCs, fostering self-directed learning is crucial for enhancing learner engagement and achieving educa­
tional outcomes. Zhu, Bonk, and Berri (2022) emphasize that motivation and the use of effective learning 
strategies are pivotal in encouraging self-directed learning among participants. They argue that tailored in­
structional approaches and supportive online environments can significantly impact learners’ ability to set 
goals, manage their learning, and persist through the course [7]. Cabrera and Fernandez Ferrer (2017) found 
that experts from traditional universities are often more skeptical about the impact of MOOCs on established 
educational practices, viewing them as supplementary rather than transformative. In contrast, experts from 
open universities tend to embrace MOOCs as a core component of their educational strategy, leveraging 
them to reach a broader audience and support their mission of accessible education. This study underscores 
the evolving perceptions of MOOCs across different types of institutions and highlights the need for tailored 
strategies to maximize their effectiveness in diverse educational contexts [8]. Wilson, R. and Lee, J. (2024) 
in the work explores new trends and challenges in the use of MOOC for professional development. Their 
study discusses future trends, including advances in technology and new pedagogical approaches that can 
improve the effectiveness of the MOOC, and examines future trends and challenges of MOOCs for profes­
sional development, offering insights into possible innovations and directions for improving these education­
al tools [9].

Despite extensive research on MOOC and digital competencies, there is limited empirical evidence for 
the comprehensive assessment of MOOC specifically designed to enhance digital skills among teachers. This 
study aims to bridge this gap by evaluating the effectiveness of the MOOC in improving the digital compe­
tence of teachers and providing action recommendations for course design.
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To increase the digital competence of teachers, a massive open online course (MOOC) was developed, 
the purpose of which was to introduce modern digital tools and methods of their effective use in the educa­
tional process. The course content is carefully planned and structured to cover the main aspects of digital 
technology and its application in the educational environment. The course included several modules, each 
focused on the area of digital competence, such as the creation of interactive presentations, the use of videos 
and the development of multimedia tutorials.

Wilson (2024) provides a detailed bibliometric analysis of research trends in the Journal of Research on 
Technology in Education, including the growing body of work focused on MOOCs. The study highlights 
how MOOC-related topics have increasingly become a central theme in the journal, reflecting broader shifts 
in educational technology research. This analysis also emphasizes the expanding network of researchers col­
laborating on MOOC studies, which indicates a robust and evolving interest in understanding the impact and 
development of MOOCs in various educational contexts [9, 300], and our research on comprehensive as­
sessment of MOOC specifically designed to enhance digital skills among teachers is limited. This study aims 
to fill this gap through a detailed analysis of the effectiveness of the MOOC and feedback from participants.

MOOC course was placed on the platform https://mook.buketov.edu.kz/, which provided access to 
training materials and tools for monitoring progress. The platform made it possible to monitor the progress of 
participants, conduct testing and provide feedback. An advertising campaign was carried out, which included 
the use of social networks, email newsletters and webinars to attract teachers. During the training, partici­
pants were supported by forums, chats and e-mail, which contributed to the prompt solution of emerging 
problems.

Methods and materials

To assess the effectiveness of mass open online courses (MOOC) in the development of digital compe­
tencies and skills of teachers, a combined research approach was used, which includes quantitative and quali­
tative methods. The main goal was to test the impact of the course on the skills and reliability of participants 
in the use of digital technologies. The study was attended by 78 teachers of Karaganda Buketov University 
and 114 students of Master's and Bachelor's degrees. Participants were randomly selected from among those 
who signed up for the course and agreed to participate in the study. The main characteristics of the choice: 
age, level of education and professional experience. The survey is designed to collect data on the partici­
pants’ perception and assessment of the course. It included the following sections:

General information: age, education, experience in using digital technologies.
Course content rating: how participants evaluated the content, structure and applicability of the materi­

al.
Satisfaction: the degree of satisfaction with the course and its impact on professional development.
Practical application: how effectively the participants apply the knowledge gained in practice. The sur­

vey was distributed to participants via email and the MOOC platform. Data collection was carried out in two 
stages: a preliminary survey, that is, an assessment of the initial level of digital competencies and skills be­
fore the start of the course, the results of which presented on Table 1.

T a b l e 1
The level of digital skills of participants before the start of the course

Digital skills Satisfaction with the level o f  
digital skills developmentthe ability to 

work with a text 
editor

the ability to work with 
multimedia files (using 
programs for editing 
photo, video and audio 
files)

ability to work with 
spreadsheets

the ability to create elec­
tronic presentations us­
ing special programs

61,7 % 20,6 % 12,7 % 9,1 % 52 %

After the survey, i.e. at the end of the course, measure changes and evaluate the effectiveness of the 
course (Table 2).
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The level of digital skills of participants at the end of the course
T a b l e 2

Digital skills Satisfaction with the level o f  
digital skills developmentthe ability to 

work with a text 
editor

the ability to work with 
multimedia files (using 
programs for editing 
photo, video and audio 
files)

ability to work with 
spreadsheets

the ability to create elec­
tronic presentations us­
ing special programs

77,7 % 67,6 % 57,7 % 73,1 % 91 %

While descriptive statistics are based on the calculation of tools, standard deviations and frequency 
distributions to assess changes in general satisfaction and digital competencies, in reference statistics use 
significance tests to determine the statistical significance of changes between pre-and post-survey studies.

Correlation analysis: study the relationships between different variables, such as the level of satisfaction 
and the level of use of digital technologies in practice.

To evaluate the results, the method of comparison before and after the survey was used. The analysis 
included a comparison of changes in the digital competence and reliability of participants. A qualitative 
analysis of open answers was also carried out to identify the main topics and issues related to the 
course (Fig. 1).

Comparative analysis
of the level of participants' digital skills development before and 

after passing the MOOC
100.0%---------------------------------------------------------------------------------------------------------- 91.0%

■ Before MOOC ■ After MOOC

Figure 1. The level o f participants’ digital skills development before and after passing the MOOC

Regular monitoring was carried out and feedback from participants was collected through forums and 
surveys to identify problems and directions for improving the course. This made it possible to make 
adjustments to the content and format of the course in real time (Fig. 2).

During the study, all ethical standards were observed. The participants were given full informed consent 
and the confidentiality of their data was guaranteed. The study was approved by the Ethics Committee.
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The level of participants' satisfaction with the MOOC
100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%

74.0%

------------------------------------------------------------------------------93.0%
79.0% 81.°% 79.0%

Figure 2. The level of participants’ satisfaction with the MOOC

As for the results of the study, the level of digital competence of participants showed a significant 
improvement in the level of sleep at which they completed the course. In particular, skills in creating 
multimedia materials and using digital tools for educational purposes have increased significantly. This is 
confirmed by the data of subsequent surveys, in which the majority of participants reported that they relied 
on the use of digital technologies. The results of comparisons between pre-and post-survey surveys showed a 
statistically significant improvement in digital competence scores. Related samples changes between 
preliminary and subsequent surveys using the T test were statistically significant (p <0.05), which confirms 
the effectiveness of the course.

The participants noted that the acquired knowledge and skills are actively used in their pedagogical 
practice. This includes creating interactive presentations, videos, and using educational platforms to interact 
with students.

In general, this is consistent with the results of the authors’ research, compiled in the literature review 
section of the study, which also noted the positive impact on the development of the MOOC. However, 
unlike these studies, our study addresses in more detail the aspects of the use of multimedia tools and their 
impact on the trust of teachers.

Observed improvements in teachers’ confidence in the use of digital technologies [4, 151], which found 
that increased digital competencies were associated with increased confidence in learning practices. This 
confirms the importance of improving the professional qualifications of teachers in the field of digital 
technologies.

Based on the results obtained, it is recommended to continue using the MOOC in advanced training of 
teachers. It is important to adapt the course content to the current needs of teachers and ensure that the 
materials are constantly updated. It is also worth considering the introduction of additional practical tasks 
and projects for further consolidation of knowledge. Despite the significant results, this study has several 
limitations. First, the selection was limited to participants from Karaganda Buketov University, which may 
limit the generalization of the results. Secondly, the duration of the course and long-term control of the 
application of knowledge are not provided.
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Conclusion

The study showed that the MOOC significantly improves the digital competencies of teachers. The 
participants showed increased confidence in the use of digital technologies and the successful application of 
the acquired knowledge in practice. This demonstrates the effectiveness of online courses as a tool for 
professional development. Importance of research makes an important contribution to understanding the role 
of MOOC in the development of digital competencies of teachers. This confirms that online learning can 
become an effective tool for improving the skills and reliability of teachers in the use of digital technologies.

In conclusion, recommendations are given, such as the continuation and expansion of the use of the 
MOOC for the professional development of teachers, paying special attention to the adaptation of courses to 
current educational trends and the needs of participants. You should also consider implementing regular 
updates to the course content and adding additional practical modules.

For a deeper understanding of the long-term impact of MOOC on the professional development of a 
teacher, studies with longer control periods and larger samples are needed. Future research may also focus on 
comparing different online learning formats and their impact on teacher competencies.

The article was written within the framework o f the scientific project No. AP14870390 “Scientific — 
methodical foundations for the formation and assessment o f digital competencies o f a modern teacher in the 
context o f educational transformation” under grant funding by the Science Committee o f the Ministry o f Sci­
ence and Higher Education o f the Republic o f Kazakhstan.

References

1 Sarzhanova, G.B., Smagulova, G. Zh., Assanova, D.N., & Kassymov, S.S. (2024). Digital competencies o f a teacher in the 
context o f educational transformation: a collective monograph. Karaganda.

2 Smagulova, G.Zh., Sarzhanova, G.B., Tleuzhanova, G.K., & Stanciu, N. (2021). The development of future foreign language 
teachers’ digital competences in creating multimedia tutorials. The Education and Science Journal, 23(6), 216-245. 
https://doi.org/10.17853/1994-5639-2021 -6-216-245

3 Zhang, M., Li, S., & Zhang, Y. (2023). A meta-analysis of the moderating role of prior learning experience and mandatory 
participation on factors influencing MOOC learners’ continuance intention. Australasian Journal o f Educational Technology, 39(2), 
115-141. https://doi.org/10.14742/ajet.7795

4 Choi-Lundberg, D.L., Butler-Henderson, K., Harman, K., & Crawford, J. (2022). A systematic review of digital innovations 
in technology-enhanced learning designs in higher education. Australasian Journal o f Educational Technology, 39(23), 133-162. 
https://doi.org/10.14742/ajet.7615

5 Iniesto, F., Rodrigo, C., & Hillaire, G. (2022). A case study to explore a UDL evaluation framework based on MOOCs. 
Applied Sciences, 13(1), 476. http://doi.org/10.3390/app13010476

6 Chen, C. (2023). Design and research of MOOC teaching system based on TG-C4.5 algorithm. Systems and Soft Computing, 
5, 200064 (1-10). https://doi.org/10.1016/j.sasc.2023.200064

7 Zhu, M., Bonk, C.J., & Berri, S. (2022). Fostering self-directed learning in MOOCs: Motivation, learning strategies, and in­
struction. Online Learning, 26(1), 153-173. https://doi.org/10.24059/olj.v26i1.2629

8 Cabrera, N., & Fernandez-Ferrer, M. (2017). Examining MOOCs: A comparative study among educational technology ex­
perts in traditional and open universities. International Review o f Research in Open and Distributed Learning, 18(2), 47-67. 
https://doi.org/10.19173/irrodl.v18i2.2789

9 Wilson, M.L. (2024). Topics, author profiles, and collaboration networks in the Journal of Research on Technology in Educa­
tion: A bibliometric analysis of 20 years of research. Journal o f research on technology in education, 56(3), 291-313. 
https://doi.org/10.1080/15391523.2022.2134236

Г.Ж. Смагулова, Г.Н. Акбаева

Жаппай ашык онлайн курстары (ЖАОК) аркылы окытушылардыц 
цифрльщ кузыреттшжтерш арттыру: жобалау, енпзу жэне баFалау

Макалада педагогтардьщ цифрльщ кузыреттшжтерш дамытудагы жаппай ашык; онлайн курстарыныц 
(ЖАОК) ттм д ш п  зерттелдг Бшм беру технологиясы каркынды дамып келе жаткандыктан, педагог- 
тар тиiмдi бiртyтас педагогикалык YДерiс ушш цифрлык куралдармен жацарып отыруы керек. ЖАОК 
кец аудиторияга кол жеткгзе алатын кэиби дамудыц аукымды тэсшш бiлдiредi. Мундай курстар
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окытушылардын цифрльщ дагдыларына эсерш багалау осы б т м  беру ресурстарын нактылау жэне 
жетiлдiру ушш ете манызды. Макалада окытушылардын цифрлык кузыреттiлiктерi мен кэсiби да- 
муына назар аудара отырып, осы дагдыларды жаксартуга арналган ЖАОК багаланган. Академик 
Е.А. Бекетов атындагы Караганды университетшщ 78 окытушысы мен 114 докторанты жэне 
магистранттарынын катысуымен сауалнама ЖYргiзiлдi. Деректер ЖАОК-тын тиiмдiлiгiн багалау ушш 
сипаттамалык жэне корытынды статистиканы колдану аркылы талданды. Бул зерттеу 
окытушылардын цифрлык кузыреттЫктерш арттыру ушш арнайы эзiрленген ЖАОК-ты жан-жакты 
багалаудагы жаналык болып саналады. Алдынгы зерттеулерден айырмашылыгы, бул зерттеу курстын 
дагдыларды дамытуга жэне окушылардын канагаттанушылыгына эсерш тиянакты багалауды 
камтамасыз ету ушш аралас эдiстердi колданады. Курсты жобалауда мультимедиялык ресурстар мен 
практикалык колданбаларды бiрiктiру де басты назарда. Бершген жумыс окытушылардын цифрлык 
кажеттшжтерш шешуде жаксы жобаланган ЖАОК маныздылыгын керсетедi жэне келешекте ЖАОК- 
тын тиiмдi колдану мен дамыту Yшiн гс-эрекетке жарамды усыныстар бередi. Сонымен катар, онлайн 
кэсби даму бойынша эдебиеттерге улес косады жэне бiлiм беру максаттары ушш ЖАОК-ты 
онтайландыру туралы TYсiнiктердi усынады.

Kinm свздер: ЖАОК, цифрлык кузыреттшжтер, кэсiби даму, онлайн окыту, бiлiм беру технологиясы, 
сауалнаманы талдау, электрондык бiлiм беру, цифрлык сауаттылык.

Г.Ж. Смагулова, Г.Н. Акбаева

Повышение цифровых компетенций преподавателей с помощью массовых 
открытых онлайн-курсов (МООК): проектирование, внедрение и оценка

В статье изучена эффективность массовых открытых онлайн-курсов (МООК) в развитии цифровых 
компетенций педагогов. Поскольку образовательные технологии быстро развиваются, педагоги 
должны обновляться цифровыми средствами для эффективного целостного педагогического процесса. 
МООК представляют собой масштабный подход к профессиональному развитию, который может 
охватить более широкую аудиторию. Оценка влияния таких курсов на цифровые навыки учителей 
имеет решающее значение в улучшении образовательных ресурсов. Авторами оцениваются МООК, 
предназначенные для совершенствования навыков цифровой грамотности. Проведено анкетирование 
с участием 78 преподавателей и 114 докторантов и магистрантов Карагандинского университета 
имени академика Е.А. Букетова. Данные были проанализированы посредством описательной и 
итоговой статистики для оценки эффективности МООК. Настоящее исследование является 
новшеством в комплексной оценке МООК, разработанной специально для повышения цифровых 
компетенций преподавателей. В отличие от предыдущих исследований, в нем используются 
смешанные методы, позволяющие обеспечить тщательную оценку влияния курса на развитие навыков 
и удовлетворенность обучающихся. При разработке курса основное внимание было уделено 
мультимедийным ресурсам и практическим приложениям. Данная научная работа подчеркивает 
важность хорошо спроектированного МООК для решения цифровых потребностей учителей и дает 
действенные рекомендации для эффективного применения и развития МООК в будущем. Кроме того, 
результаты исследования вносят определенный вклад в литературу по профессиональному развитию и 
предлагают идеи по оптимизации МООК для образовательных целей.

Ключевые слова: МООК, цифровые компетенции, профессиональное развитие, онлайн-обучение, 
образовательные технологии, анализ анкет, электронное образование, цифровая грамотность.

Information about the authors

Smagulova, G.Zh. — Ph.D., Associate professor of the Department of Theory and Methods of Foreign 
Language Training, Foreign Languages Faculty, Karaganda Buketov University; Author ID Scopus: 
57224862562; ORCID: https://orcid.org/0000-0002-3343-2518; Researcher ID: T-4344178; Karaganda, 
Kazakhstan. e-mail: smagulova_gulya@mail.ru;

Akbayeva, G.N. — Candidate of pedagogical sciences, Associate professor of the Department of 
Theory and Methods of Foreign Language Training, Foreign Languages Faculty, Karaganda Buketov Uni­
versity; Author ID Scopus: 56027753300; ORCID: https://orcid.org/0000-0002-0314-0944; Researcher 
ID: AFS-0795-2022; Karaganda, Kazakhstan. e-mail: rgul.ksu@mail.ru

226 Вестник Карагандинского университета

Buk
eto

v U
niv

ers
ity

https://orcid.org/0000-0002-3343-2518
mailto:smagulova_gulya@mail.ru
https://orcid.org/0000-0002-0314-0944
mailto:rgul.ksu@mail.ru



