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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. M. Ebner, E. Lackner and M. Kopp
believes that MOOC is a trending phenomenon in electronic education. J. Ross, C. 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 MOOC:s 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 MOOCSs. 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 MOOC:s 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.

Tablel
The level of digital skills of participants before the start of the course
Digital skills Satisfaction with the level of
the ability to  |the ability to work with |ability to work with  |the ability to create elec-|digital skills development
work with a text|multimedia files (using |spreadsheets tronic presentations us-
editor programs for editing ing special programs
photo, video and audio
files)
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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Table?2
The level of digital skills of participants at the end of the course
Digital skills Satisfaction with the level of
the ability to  |the ability to work with |ability to work with  |the ability to create elec- |digital skills development
work with a text|multimedia files (using |spreadsheets tronic presentations us-
editor programs for editing ing special programs
photo, video and audio
files)
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
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100.0% 91.0%
80.0% 7.7% . 73.1%
iy e 57.7%
60.0% - 52.0%
40.0%
20 6%
20.0% 12 7% 9.1%
0.0% . L
\0 N RN
Q S >
\Ql b\‘b» S-;(\ (,\\"2,)\'»\ (QQ’Q
<l <& & o N
> $ K & ©
N N L RS
N & & © R
O N S & S
S & S e 0
=y S S 3 PO
& © & & N
® O ® © »°
& N 27 R
& ® N \;\\’Q\ N\
\\‘\Q; Q:b"Q \\S\QJ
B \@i{\

W Before MOOC W After MOOC

Figure 1. The level of 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
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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 of the scientific project No. AP14870390 “Scientific —
methodical foundations for the formation and assessment of digital competencies of a modern teacher in the
context of educational transformation” under grant funding by the Science Committee of the Ministry of Sci-
ence and Higher Education of the Republic of Kazakhstan.
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I'.K. Cmarynosa, I'.H. AxbaeBa

Kannai ameIK onJaitH Kyperapsl (Z/KAOK) apKbLIbl OKBITY IBLIAPABLIH
IM(PPIBbIK KY3bIPETTITIKTEPIH apTTBIPY: K00aJ1ay, eHri3y skoHe 0arajay

Makanaza nexarorrapbiH HUGPIBIK KY3bIPETTUTIKTEPIH AaMBITYJaFbl JKallal allbIK OHJIAH KypCTapbIHbIH
(OKAOK) tuimainiri 3eprrengi. binim 6epy TeXHOIOTHACH KAPKBIH/IBI AaMBbIIT KeJle )KaTKAHIbIKTaH, Me1aror-
Tap THiMZAI OipTyTac meJarorukaiblK yAepic YiriH udpiblK KypalgapMeH kKaHapbin oTeipybl kepek. JKAOK
KEH ayIUTOpHsFa KOJ JKeTKi3e alaThblH KociOM mamMynbslH ayKeIMIBI TocimiH Oinmipeni. Mympail xypcrap
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OKBITYILIBLIAPbIH UUQPIIBIK JaFAblUIapblHa ocepiH Oaranay ochkl OiniM Oepy pecypcTapblH HaKThbUIAy KOHE
JKETUIAIPY YLIIH ©Te MaHbI3Abl. Makaigaga OKBITYIIbUIapAbIH HUQPIBIK KY3BIPETTLUTIKTepI MEH KaciOu na-
MyBIHA Ha3ap aylxapa OTBHIPBIN, OCBHl JaFAblLIapAbl jkakcapTyra apHaiaraH JKAOK OaramanraH. AxaneMHK
E.A. bexeroB atbiHmarel KaparaHabl YHHBEpCHTETiHIH 78 OKBITYIIBICHI MeH 114 JOKTOpaHTHI JKoHE
MarucTpaHTTapBIHBIH KaTHICYbIMEH cayanHama xypriziani. Jepexrep JKAOK-TeIH THIMINITIH Oaranay yIIiH
CHITATTAMANIBIK  JKQHE KOPBITHIHIBI CTaTUCTHKAaHBl KOJJAHy apKbUIBl —TajjaHibl. byn  3eprrey
OKBITYIIBIIAPABIH MUQPIIBIK KY3BIPETTUTIKTEpiH apTTHIpY YIIiH apHaibl a3ipiaeHreH XAOK-THI xaH-KaKThI
Garanayzaarbl XKaHAJbIK OOJIBIN caHaNagbl. AJNIBIHFBI 3€PTTEYIEPACH albIpMaIIBUIBIFBI, OYJI 3epTTey KyPCThIH
JaFablIapAbl JaMbITyFa >KOHE OKYHIBUIApJABbIH KaHAFaTTAHYLIBUIBIFBIHA OCEPIH THSHAKTHl Oaranaymbl
KaMTaMachI3 €Ty VIIiH apajac 9fictepai KonmgaHaasl. KypeTsl xxobanayaa MyIsTUMEAUSIIBIK pecypceTap MeH
MPaKTUKAIBIK KoJgaHOanapabl OipikTipy ae O6acTsl Hazapaa. bepiireH >kymbIC OKBITYLIBUIAPIBIH LU(PPIBIK
KQKSTTUIIKTepiH Imenryze skakchl skobananran JKAOK MaHBBIBUIBIFBIH KepceTeni xkoHe kenemrekte KAOK-
TBIH THIMJI KOJJaHy MEH JaMBITY VIIIH ic-opeKeTKe >kapaMabl YChIHBICTap Oepexni. COHBIMEH KaTap, OHJIaiH
Kocion mamy OolibHINA oneOHeTTepre yiec Kocanbl jkoHe OimiM Oepy Mmakcartapel ymrH JKAOK-THI
OHTaWIaHIBIPY Typajbl TYCIHIKTEP/i YChIHABI.

Kinm co30ep: JKAOK, mu¢pibIK Ky3bIpEeTTUIIKTEp, KOCION JaMy, OHJIAHH OKBITY, O1TiM Oepy TEeXHOJIOTHSICEHL,
cayaJlHAaMaHBI TaJaay, IEKTPOHIBIK O1TiM Oepy, HU(PIIBIK CayaTTHUIBIK.

I'.)X. Cmarynosa, I.H. AxGaeBa

IHoBbimenue nuMPpPoOBLIX KOMIIETEHUUI MPenoaaBaree ¢ MOMOIIbI MaCCOBBIX
OTKPBITHIX OHJaH-KYypcoB (MOOK): npoekTpoBanne, BHepeHHe U OLIEHKA

B cratee m3yueHa 3()(eKTUBHOCTh MAacCOBBIX OTKPHITHIX oHJaiH-KypcoB (MOOK) B pa3BuTHH IU(POBBIX
KOMIeTeHIMH nenaroroB. ITockosbKy oOpa3oBaTesIbHBIE TEXHOJOTHH OBICTPO pa3BHBAIOTCS, IENarory
JIOJDKHBI OOHOBIATHCS IIU(MPOBBIMU cpeicTBaMHu s 3()(HEKTHBHOTO HEIOCTHOTO MEIarorn4ecKoro mporecca.
MOOK mnpencTaBisiror co0oif MacmTaOHBI MOAXOA K MPOPEcCHOHATBHOMY Pa3BHTUIO, KOTOPBIA MOKET
OXBaTHTh OoJiee MMPOKYIO ayauTopuro. OIeHKa BIUSHUS TaKUX KypCOB Ha IU(POBBIE HABBIKU yUHTENCH
MMEeT pelIaloliee 3HaueHHEe B YIIy4dIIeHHH 00pa3oBaTeNbHBIX pecypcoB. ABTopamu oueHuBaroTcss MOOK,
HperHa3HauYeHHBIE I COBEPIICHCTBOBAHNUS HABHIKOB IH(POBOI rpaMOTHOCTH. [IpoBeieHO aHKeTHpOBaHHE
¢ yuactueMm 78 mpenonaBaresniell u 114 nOKTOpaHTOB M MarucTpaHToB KaparaHIMHCKOrO yHUBEpPCUTETa
nmenn axanemuka E.A. BykeroBa. JlaHHble OBUIM IPOAHAJIM3UPOBAHBI MOCPEICTBOM OIUCATEIBHOH H
UTOTOBOW CTAaTHCTHKU Ui oueHkn dddextnBHocTHn MOOK. Hacrosimee wuccienoBaHue —sBISETCS
HOBIIIECTBOM B KoMIUIekcHOU orienke MOOK, pa3paboTaHHOW CHEIHMAanbHO AT MOBBIIICHUS HUGPOBBIX
KOMIETeHIUI npenonaBaresneid. B ominune OT mNpeaplayluX MCCIeJOBaHWNH, B HEM HCIOJNb3YIOTCS
CMEIIaHHBIE METOIBI, TO3BOJIAIOMINE 00ECTIEUNTD TIATENBHYIO OI[EHKY BIMSHMUS Kypca Ha pa3BUTHE HABBIKOB
U YIOBIETBOPEHHOCTh oOydarommxcs. I[Ipm pas3paboTke Kypca OCHOBHOE BHHMaHHME OBLIO YIEIEHO
MYJNBTUMEIUHHBIM pecypcaM M TPAKTHIECKHM IpPWIOKEHHAM. JlaHHas HaydHas paboTa IOJYEpKUBACT
B2)XKHOCTBH XopomIo crpoektupoBanHOro MOOK mnst pemeHns mupoBbIX MOTPeOHOCTEH ydnTeNneil U gaeT
JICHCTBEHHBIC PEKOMEHAAINH [T 3P PekTuBHOrO npumeHenus u passutus MOOK B 6ynymiem. Kpome Toro,
pe3yabTaThl UCCIIEIOBAHUS BHOCST OIPE/ICNICHHBIH BKIIA/I B JIUTEPATYpPy MO MPpOo(ecCHOHaTIBHOMY Pa3BHTHIO H
npeiararot uaeu rno ontumusaiun MOOK it 00pa3oBaTenbHbIX LENeH.

Knwouesvie crosa: MOOK, mudpossle kommeTeHIuH, NpodecCHOHANFHOE pa3BHUTHE, OHINAH-00ydeHHe,
o0pazoBaTeNibHbIe TEXHOJIOTHH, aHAJIN3 aHKET, JIEKTPOHHOE 00pa3oBaHue, IN(POBasi IPaMOTHOCTb.
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