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Abstract. The organization of massive open online courses on the Coursera platform to enhance academic
competence of future physical education teachers is the subject of this study. In the work massive
open online courses are presented as a resource for students’ non-formal education. The goal of the
study is to identify the effectiveness of massive open online courses in increasing students” academic
performance and developing academic competence. The authors used the following theoretical and
empirical methods: literature review and analysis, content analysis of hon-formal education courses
and pedagogical experiment. Mathematical statistics methods as SPSS Statistics 27.0 program and the
non-parametric Mann-Whitney U-test to compare the control and experimental groups were utilized
in this research. 70 students of 3-4 years of study of the educational program “Physical Education and
Sport” of Pavlodar Pedagogical University named after Alkey Margulan took part in the pedagogical
experiment. Empirical data were collected based on the results of organizing 5 massive open online
courses for students. As aresult of the study, the authors found out that the presented courses increased
the academic performance of the experimental group by 11.4%. This fact allows future physical
education teachers to apply the acquired skills to develop their academic competence.

Key words: non-formal education, academic competence, physical education, massive open online
course, pedagogical experiment.

AAMMOBA LLIoANAH YKOHOOAQTOBHA, YKAKMEHOBA AAMS AMOHTEABAMHOBHA
BoAAwak AeHe LWbIHLIKTLIPY MYyFaAiMAepiHe 6enpecmu Giaim 6epyAi YNbIMAACTbIPY

AHAQTNA. ByA MOKOAOAQ BOAQLLAK ASHE LUbIHBIKTBIDY MYFAAIMAEPIHIH, QKOAEMUSIABIK, KY3bIPETTIAINH AOMBITY
yuwiH Coursera NAATGOPMACBIHAQ YKAMNMAM ALLbIK OHAQWH KYPCTAPAb! YMBIMACQCTBIPY TAAKBIAGHOABI. ByA
YKYMBICTA CTYAEHTTEPIHIH, 6enpecMn BiAiM Bepy pecypChbl PETIHAE YKAMMAN ALUbIK, OHAQWH KYPCTApSI
YCbIHBbIAFOH. 3ePTTeYAIHMAKCOTbI-CTYAEHTTEPAIHOKY YAr€PIMIHOPTTLIPY )KOHE AKAAEMUSIALIKKY3bIDETTIAIMNH
ACGMBITYAQFBl KAMMOW  OLWbIK, OHAQWH  KYPCTAPABIH, TUIMAIAINIH  QHbIKTAY. ABTOPAQP oaebueTttepre
LLOAY X8He TaAAQY, BenpecMn BIAIM 6epy KYPCTAPbIHbIH, MO3MYHbIH TAAAQY YKSHE MEeAQrorvKOAbIK,
BKCNEPUMEHT AETeH TEOPWUSIALIK YKOHE SMMUPUKAABIK SAICTEPAI NOAMAOACHABL MAKOAGAQ BAKLIAQY
YKOHE DKCMEePUMEHT TOMTAPbLIH CAABICTLIPY YLUiH SPSS Statistics 27.0 6af AGPAAMACHI XXeHE NMAPAMETPAIK
eMmec Mann-Whitney U-TeCTi CUsIKTbl MATEMATUKAAbIK CTOTUCTUKA SAICTEPRI KOAAOHBIAABI. [1E€AQrOrMKAAbIK
aKCnepuMeHTke OAKen MOAPFYAQH QOTbIHAGFBI [1OBAOAQPD MEAQrOrMKAAbIK YHUBEPCUTETIHIH, «AeHe
LWBIHBIKTBIPY X8He crnopT» BiniM 6epy 6aFAQPAOMACHIHbIH, 3-4 KYPCbIHAGO OKUTbIH 70 CTYAEHT KOTbICTbI.
DMNMPUKAAbIK AepekTep Coursera NAATPOPMACBIHACO CTYAEHTTEPre APHAAFAH 5 )KaNnam ALlbli OHAQKH
KYPCTAPAbl YMBIMACQCTBIDY HOTVDKEAEPI BOMBIHLLA XXUHOAABI. 3epTTey HaTuxeciHae aBTopAap Coursera
NAQTGOPMACHIHAQ YChIHBIAFAH YKAMMAM ALLbIK OHAQMH KYPCTAP SKCMEPUMEHTAAABI TOMNTLIH, OKY YArepimMiH
11,4%-FQ OPTTBIOFOHBIH QHBIKTAABI. ByA $aKT GOAALIOK AEHE LUbIHBIKTBIDY MYFOAIMAEPIHE ©3AEPIHIH,
AKAAEMUSIABIK KKY3bIPETTIAINH AQMBITY YLLIH QAFOH AOFABIAOPbBIH KOAAQHYFO MYMKIHAIK 6EepeAi.

TyriH cesaep: Genpecmm GIAIM, AKOAEMUSIABIK KY3bIDETTIAIK, AeHE TopOUVeci, XXaNNan ALblK OHAGWH KypC,
NEeAQrormKAAbIK, SKCMEPUMEHT.

AAMMOBA LLIoANaH YKOHBOAATOBHA, YKOKMEHOBA AAMS AMOHTEABAMHOBHA
OpraHnsaumst HePOPMAABHOIO O6PA3OBAHUSA AAS OYAYLLMX YYUTEAEN GUINYECKOMN KYABTYPbI

AHHOTOUMSA. B AQHHOW CTATbE PACCMATPMBOETCSI OPTraHM3ALMST MOCCOBBIX OTKPbITBIX OHAQIH-KYPCOB HO
naardopme Coursera A PA3BUTUSI AKOASMUYECKOW KOMMETEHLMM OyAyLUMX yuutenen Gursnyeckom
KyAbTYPbl. MACCOBblE OTKPbIThIE OHAQMH-KYPCbl MPEACTOBAEHbI OBTOPAMM B KOYECTBE PECYPCA AAS
HedOPMOABHOrO OBPA30BAHMST CTYASHTOB. LieAb MCCAEA0BAHMS — BbIIBAEHME 3PDEKTMBHOCT MACCOBBIX
OTKPbITbIX  OHAQMH-KYPCOB B MOBbILLEHN OKOAEMWNYECKOM YCMEBAEMOCTN CTYAEHTOB W PA3SBUTUN
OKOAEMNYECKON KOMMETEHUMN. ABTOPAMM MPUMEHSIAUCH CASAYIOLLIME TEOPETUHECKME N SMIMPUYECKNE
METOAbl: 0030P AUTEPATYPbLI M €€ AHAAM3, KOHTEHT-OHOAM3 KYPCOB HEPOPMOABHOTO OBPO30BAHMS U
NeAQrorMyecKknii aKCNepUMEHT. B paboTe Taike MCMOAb3OBOAUCH METOALI MATEMOTNYECKON CTOTUCTUKN,
TakMe Kak nporpamma SPSS Statistics 27.0 1 HenapameTtpudeckuin kputepunin U-kputepuin MArHO-YUTHK,
AN CPOBHEHMST KOHTPOABHOW 1 BKCNIEPUMEHTAABHOW Py, B MeAQrormyeckom akKCnepyMEHTE MPUHSIAL
y4yactme 70 CTyAEHTOB 3-4 KypCOB OGYyYeHUsT OBpO30BATEABHON MPOMPAMMBI «PUMHECKOST KYABTYPA W
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cnopt™ [NOBAOACPCKOrO MEAQrorMyecKoro YHMBEPCUTETA UMEHW OAKe MOpFYAQH. SMnvpudeckme
AQHHblE BbIAV COBPAHbI MO PE3YABTATAM OPTAHM3OBAHHBIX AAST CTYAEHTOB 5 MOCCOBBIX OTKPbITbIX OHACIAH-
KypCOB HO nAaTdhopme Coursera. PesyAbTaTbl UICCASAOBOHMS MOKA3OAKM, HTO MPEACTABAEHHbBIE OHAQIH-
KYPChbl MOBLICUAM AKOAEMNYECKYIO YCMEBAEMOCTb SKCMEPUMEHTOABHOM rPYMMbl HA 11,4%. AQHHBLIN GAKT
MO3BOASIET BYAYLLIMIM YHUTEASIM PUBNYECKOM KYABTYPbI MOVIMEHSTTE MOAYYEHHbBIE HOBBIKN AAST PO3BUTUSI CBOEN

AKOAEMNYECKOM KOMMETEHLIMN.

KAtoueBble cAoBa: HEPOPMOABHOE OOPA30BAHME, OKAAEMUYECKAsT KOMMETEeHUMs!, PUNYECKasT KyAbTYPQ,
MOCCOBbIN OTKPbITbIM OHAQWH-KYPC, MEAQrOrMyeCKmin SKCrePUMEHT.

Basic provisions. Non-formal education
contributes to reach the potential in terms of social,
motivational, cognitive and creative abilities, to
increase the competitiveness and to make the skills
more marketable. Increasing the effectiveness of the
key competencies of students who are mastering
the relevant areas of training will allow turning
to the possibilities of non-formal education. The
main feature of non-formal education is the lack
of universal standardized requirements for learning
outcomes. This kind of education focuses on the
specific needs and interests of students and has
educational systems that are flexible in organization
and form. It is able to respond to educational
processes in a timely manner and obtain broaden
opportunities for systematizing and monitoring
educational activities. The mobility and flexibility of
the non-formal education system are the advantages
in the context of continuous global changes in the
education sector. Teaching methods are innovative
and objectives are practical and tailored to individual
learning needs.

Introduction. Non-formal education is
positioned as a supplement or a substitute to the
main one. It is carried out outside the formal
educational system and is unrestricted by the place,
duration and form of training received. An analysis
of recent studies and publications on non-formal
education indicates the great importance of this
type of education in modern society. B. Brennan
views non-formal education as a complement or
alternative to the formal education system. The
researcher attempts to introduce a new concept of
non-formal education [1]. Other researchers in their
work write about the advantages of organizational
forms of non-formal education and an inevitable
transformation from formal to non-formal learning
in the future [2]. Some academics note that the
needs of students are better met by non-formal
education, as it responds openly and flexibly to
the interests of students [3]. M. Souto-Otero notes
the necessity to validate the results of non-formal
education. This allows educational institutions to
take responsibility for learning that occurs outside
their campuses, provided that non-formal education
is consistent with established curricula [4]. S.E.

Novikova supports the verification and recognition
of competencies within non-formal education in
order to include them in the formal education system
[5].

Non-formal education uses great freedom in
choosing content, methods, and forms of teaching.
Massive open online courses (MOOCs) are one of
the main forms of non-formal education. MOOCs
imply the ability to simultaneously train a large
number of students and use software that has an open-
source access code for registration for everyone.
Such online courses are becoming a significant
resource for non-formal education of certain social
groups [6]. MOOCs are just online courses for
educational purposes, they are distinguished by
having accessibility and scalability in the terms that
anyone can apply to them [7]. MOOCs are aimed
at broadening horizons and deepening knowledge in
various fields, they range from several modules to a
series of courses. According to foreign studies, they
involve increasing academic performance level and
developing the academic competence of students
[8]. MOOCs impact on participants’ learning
performance that are evidenced by facilitating the
process of learning through providing materials
and encouraging information sharing [9]. The
development of academic competence means the
ability of students to acquire new knowledge in
the field of study, to enable to apply these skills
in professional activities, to understand and utilize
teaching methods of specialized disciplines, to
be open to learning new things, to be flexible and
mobile, and also show a high interest in knowledge
of the organization of educational activities, and to
be ready for self-education.

The goal of the study is to identify the
effectiveness of massive open online courses in
increasing students’ academic performance and
developing academic competence.

Methods and organization of research.
During the research process, the following
theoretical and empirical methods were utilized in
this research: literature review and analysis, content
analysis of non-formal education courses and
pedagogical experiment. In addition, the methods of
mathematical statistics such as the non-parametric
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Mann-Whitney U-test [10] and SPSS Statistics 27.0
program to compare the control and experimental
groups were used. The research involved 70 students
of 3-4 year of study of the educational program
“Physical Education and Sport”. The pedagogical
experiment was conducted during the first semester
of the 2023-2024 academic year.

In this work the authors formulated three
research questions:

RQ1 — Is there any difference in academic
competence between the students from the
experimental group and the control group before the
experiment?

RQ2 — Is there any difference in academic
competence between the students from the
experimental group and the control group after the
experiment?

RQ3 — Does non-formal education influence
on students’ academic competence of the specialty
“Physical Education and Sport™?

Research results and their discussion. In
the third cohort of massive open online courses on
the Coursera platform, 35 grants were distributed

among 3-4 year students of the educational program
“Physical Education and Sport”. Thus, 70 students
of 3" and 4" year of study participated in the
ascertaining stage of the pedagogical experiment.
The experiment participants were split up into
35 students each into control and experimental
groups. Both groups were determined based on
the rating control indicators of such disciplines:
“Gymnastics with teaching methods”, ‘“Methods
of teaching physical education” and “Sport games
with teaching methods”, which were studied by
the 3" year students in the mentioned semester.
The following disciplines: “Inclusive education”,
“Theory and methodology of children’s and
youth sports”, “Fundamentals of sport medicine
and rehabilitation”, “Theory and methodology of
health-improving and recreational physical culture”,
“Swimming with teaching methods” were observed
for the 4™ year students.

The results of diagnosing the academic
competence of the control group (CG) at the
ascertaining stage of the pedagogical experiment are
presented in Table 1.

Table 1 — Results of diagnosing the academic competence of the control group at the ascertaining stage of the pedagogical

experiment (n=35)

Academic competence of the control group

high level average level low level
Stage
£ student number % student number % student %
number
Ascertaining stage 2 5,7% 21 60% 12 34,3%

The indicators demonstrate that students of the
control group at the ascertaining stage of pedagogical
experiment gain academic competence in a high level
— 5.7% (2 students), in an average level — 60% (21

students) and in a low level — 34.3% (12 students). The
results of diagnosing the academic competence of the
experimental group (EG) at the ascertaining stage of
the pedagogical experiment are presented in Table 2.

Table 2 — Results of diagnosing the academic competence of the experimental group at the ascertaining stage of the

pedagogical experiment (n=35)

Academic competence of the experimental group

high level average level low level
Stage
g student number % student number % student %
number
Ascertaining stage 1 2,9% 16 45,7% 18 51,4%

Results of diagnosing the academic competence
of the experimental group at the ascertaining stage

show that students obtain this competence in a high
level — 2.9% (1 student), in an average level — 45.7%
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(16 students) and in a low level — 51.4% (18 students).
The usage of statistical significance testing with the
help of mathematical statistics method of the non-
parametric Mann-Whitney U-test verified the results
of control and experimental groups. This criterion
illustrates the nonappearance of differences at the
ascertaining stage of the pedagogical experiment in
the levels of important characteristics between the
experimental and the control groups.

The criterion statistics are presented as follows:

n, - (n,+1)
U=nyn,+—————T,
2
The sum of ranks for the experimental group is
1233, for the control group — 1252. Let us signify
the largest sum by T’ = 1252.
The criterion statistics allows to formulate hy-
potheses:
HO: the experimental group does not exceed the
control group in terms of academic competence.
H1: The experimental group outperforms the
control group in academic competence.
Defining the value Ugmp utilizing the proposed
formula we receive:
U =603

emp

Thus, U, = p<0.01 —413, p<0.05 — 471, as the
result, the statistics shows the samples of unimport-
ant differences and the HO (null hypothesis) that
proves the experimental group and the control group
are homogeneous at the ascertaining stage. So, at the
ascertaining stage, the EG does not exceed the CG
in terms of academic competence.

Pavlodar Pedagogical University named after
Alkey Margulan on behalf of the Ministry of Sci-
ence and Higher Education organized free mas-
sive open online courses on the Coursera platform
for the future teachers of physical education. The
students of experimental group (n=35) completed
5 massive open online courses on different topics
on the platform during the forming stage of peda-
gogical experiment: “Business Analysis and Pro-
cess Management”, “Effective Problem-Solving
and Decision Making”, “Al for Everyone”, “Excel
Skills for Data Analytics and Visualization Special-
ization” and “Introduction to Basic Game Devel-
opment Using Scratch”. The courses were selected
and studied by the experimental group students in
a wide range of languages as Russian, Kazakh and
English, or in the English language with subtitles
(Table 3):

Table 3 — The selection of courses on the Coursera platform by students of the experimental group (n=35)

# Course title Number of students enrolled
1 Business Analysis and Process Management 11
2 Effective Problem-Solving and Decision Making 9
3 Al for Everyone 8
4 Excel Skills for Data Analytics and Visualization Specialization 4
5 Introduction to Basic Game Development Using Scratch 3

The presented courses on the Coursera platform
contain from 3 to 4 modules. The course “Business
Analysis and Process Management” from Coursera
Project Network was chosen by 31.4% of learners
(11 students). In this course students learn to analyze
business procedures and processes and find solutions
to current issues. Students describe their business
goals and operate within the organizational context;
assess current business from a process perspective
and identify appropriate business way outs. The
second most preferred course among future teachers
of physical education of the experimental group is
“Effective Problem-Solving and Decision Making”
from the University of California, which offers

4 modules. This course was studied by 25.7% of
students (9 students). The ability to solve problems
is an essential skill nowadays. The course teaches the
students to utilize decision-making methods, generate
potential solutions, analyze and evaluate them. The
learning outcomes of the course are to build subject
matter expertise, acquire fundamental understanding
of a topic and tools, and get experienced to enhance
employability. The course “Al for Everyone” from
Deep Learning Al, consisting of 4 modules takes
the third place among learners. 22.9% of leaners
(8 students) selected it. The course provides the
information and tips to become better user of Al
technology. The course teaches Al terminology, the
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basics of data science, some opportunities to apply
Al technologies, build machine learning projects,
create Al strategies, and manage ethical norms and
societal debates about Al. The fourth place among
the courses on the Coursera platform takes the
course from Macquarie University “Excel Skills for
Data Analytics and Visualization Specialization”. It
contains 3 module series. Only 4 students or 11.4 %
applied to this course. The course helps to develop
the ability of analyzing and visualizing information to
improve work performance and increase employment
opportunities. Students learn to use Excel functions,
tables to automate analysis, create visualizations,
utilize the tolls such as transformation, linking and
categorizing data. The last place is occupied by the
course “Introduction to Basic Game Development
Using Scratch” from the Coursera Project Network,
which was studied by only 3 students (8.6%).
The course teaches how to utilize some features in
Scratch, create basic game with block-based codes,
build confidence in creating algorithms for games
with block-based programming.

The mentioned courses include an overview ofthe
course, reading materials, contextual modules, videos,
quizzes, assignments graded by other participants and
discussion forums. Computer examinations or tests
and written assessment are required in each Coursera
course. 35 experimental group students were rewarded
certificates of achievement upon completion of their
online courses.

The table data demonstrates some variations in
academic competence and academic performance of
students in the experimental group mainly at an average
level after they finished courses on Coursera platform.
The control group also practiced little changes, just only
+2,9% on the rating control indicators of the studied
disciplines. The usage of the non-parametric Mann-
Whitney U-test illustrated that academic competence
and academic performance in the experimental group
underwent quantitative transformations.

A comparative table for diagnosing the academic
competence of the control and experimental groups
at the final stage of the pedagogical experiment is
presented in Table 4.

Table 4 — Comparative table for diagnosing the academic competence of the CG and EG at the ascertaining and final stages

of the experiment

Control group

Experimental group

Stage levels in %
high average low high average low
Ascertaining stage 5.7% 60% 34.3% 2.9% 45.7% 51.4%
Final stage 8.6% 62.9% 28.5% 5.8% 57.1% 37.1%
Comparison in % +2.9% +2.9% -5.8% +2.9% +11.4% -14.3%
At the end of pedagogical experiment, applied to these students. Conversely, the

the control group did not reveal statistically
significant changes in academic competence
according the statistical process which was

experimental group presented an increase in
average level of academic competence. The data
are demonstrated in Figure 1.

Figure 1 — Comparative figure of diagnostics of academic competence of the CG and EG at the ascertaining and final stages of the experiment
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Answering to the first research question: “Is
there any difference in academic competence
between the students from the experimental group
and the control group before the experiment?”, we
conclude that in terms of academic competence
and academic performance the experimental
group is not greater than the control group. We
take the hypothesis HO according to the results
of mathematical statistics of the nonparametric
Mann-Whitney U-test. This fact demonstrates that
the students in the control and experimental groups
were practically identical at the ascertaining stage
of the experiment. In response to the second
research question: “Is there any difference in
academic competence between the students
from the experimental group and the control
group after the experiment?”, the students of EG
finished 5 massive open online courses on the
official Coursera platform: “Business Analysis
and Process Management”, “Effective Problem-
Solving and Decision Making”, “Al for Everyone”,
“Excel Skills for Data Analytics and Visualization
Specialization” and “Introduction to Basic Game
Development Using Scratch”. The control group’s
academic competence in a high level improved
from 5.7% to 8.6%%, which means +2.9%,
whereas in an average level from 60% to 62.9%,
i.e. +2.9%. The level of high academic competence
of the experimental group increased by 2.9%, from
2.9% to 5.8% and an average level of academic
competence grew from 45.7% up to 57.1%, which
means +11.4%. The third research question was
inquired as “Does non-formal education influence
on students’ academic competence of the specialty
“Physical Education and Sport”? Our findings
after these research outcomes show that enrolling
to non-formal education of massive open online
courses is beneficial to students of specialty
“Physical Education and Sport”. It not only on
terms of the level of academic competence and
academic performance, but also for developing
metacognitive skills. The experimental group
students demonstrated increased independence, the
ability to filter secondary knowledge information
in addition to current materials and data,
showed perseverance in completing challenging
assignments in classroom, and began to provide
more feedback. The results of the study proved
that students’ academic performance positively
impacted by massive open online courses on the
Coursera platform.

Conclusions. The content and methodological
tools of non-formal education forms are an important
factor in the development of students’ academic

competence. In-depth analysis of the domestic and
foreign literature on non-formal education specifies
the active development of the practice of this issue.

Our research revealed the impact and the
effectiveness of massive open online courses on
the Coursera platform on increasing students’
academic competence in the educational program
“Physical Education and Sport”. The students of the
experimental group completed 5 massive open online
courses on the Coursera platform with successful
completion certificates: “Business Analysis and
Process Management”, “Effective  Problem-
Solving and Decision Making”, “Al for Everyone”,
“Excel Skills for Data Analytics and Visualization
Specialization” and “Introduction to Basic Game
Development Using Scratch”. After finishing online
courses, the students of the experimental group
demonstrated gained skills in the next mid-term
period in such theoretical disciplines as “Methods
of teaching physical education”, “Sport games with
teaching methods”, “Theory and methodology of
children’s and youth sports”, “Fundamentals of
sport medicine and rehabilitation” and “Theory and
methodology of health-improving and recreational
physical culture”. Students of educational program
“Physical Education and Sport” became more open
to learning new things, became flexible and mobile,
and also showed a high interest in knowledge of
the organization of educational activities. After
pedagogical experiment academic performance
of the control group improved by 2.9%, and the
experimental group increased by 11.4%.

Our recommendations to the students of
educational program “Physical Education and Sport”
next time to choose the online courses not only to
develop their key competences but professional
as well. The number of online courses and topics
for regional universities expand gradually. The
consultations should be given by advisers because
the Coursera platform provides courses for future
physical education teachers: “The Science of
Training Young Athletes”, “Sport Marketing” and
“Sport and Society”. After completion of more
professional-oriented courses students will receive
practical sport science information, comprehend
nature of coaching and utilize the skills of physical
activities.

Thus, the development of non-formal education
should make up for the shortcomings of formal
education. In the future, it is necessary to create
new conditions for the training of future teachers to
implement the processes of integration, validation
of non-formal education and recognition of obtained
skills and competences.
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