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Abstract. Modern education faces significant challenges associated with the rapid
development and integration of information technologies into the learning process.
In this context, the effective training of future computer science teachers becomes
a priority task of higher education. One promising approach to addressing these
challenges is the system of Collaborative Open Learning (COL), which combines
didactic principles with modern educational technologies and creates conditions
for active and student-centered learning. The relevance of this study is determined
by the need to adapt the educational process to individual learning styles, learning
rates, and educational needs of students. Such adaptation can significantly increase
students’ motivation, engagement, and academic performance. In addition, COL
revises traditional teaching methods by expanding opportunities for collaboration,
experiential learning, and joint knowledge construction. These characteristics are
especially important in the preparation of future informatics teachers, who must
be able to work effectively in a dynamic educational environment.The aim of this
study is to analyse and justify the didactic foundations of using collaborative open
learning in the training of future teachers of informatics. To achieve this aim, the
following tasks are set: to analyse theoretical aspects of informatics education, to
identify key didactic principles underlying the educational process, and to review
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existing practices of implementing COL in higher education.The subject of the study
is the process of using the collaborative open learning system within educational
programmes for training future computer science teachers. The object of the study
includes students, teaching staff, educational programmes, and methods of teaching
informatics. The research methodology is based on analysis of scientific literature
and an analytical review of pedagogical practices. The analysis of theoretical and
practical aspects of collaborative open learning demonstrates its potential in the
professional training of future computer science teachers. These findings support
the integration of COL into higher education practice.

Keywords: collaborative open learning, education, technology, didactic
foundations, future educators, training process
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AnHoTanus. 3amaHayn OimiM Oepy akmaparThlK TEXHOJOTHSIIAPIBIH
MaHBI3/IBUIBIFBIHBIH aPTYybIHA OailyIaHBICTBI OipillaMa KUBIHIBIKTapMEH OeTie Oer
kemyne. bomamak wHQOpMaTHKa MYFaTIMACPIH THIMAI Aaspiay OCBHI TYPFHIIA
Heri3ri MiHAeTKe aiHannabel. bipmecken amblk OKpITy kyieci (BAO) mumakrnka
MIPUHIIATITEPI MEH 3aMaHayH OuTiM Oepy TEeXHOJOTHSUIAPBIH OipiKTIpETiH d1eyeTTi
nepcreKTuBaibIK Tocit, Colt ceberTi oHbl 3epTTey oTe 03¢kTi. CTyAeHTTEpIiH OKY
KapKbIHBI MEH OKY cTHJI opTYypiai. BAO Oinim Oepy mpouecin cTyIeHTTEepAiH KeKe
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KOKETTUTIKTEpiHe OeiiMaeyre MYMKIHAIK Oepefi, OyJI olapJslH MOTHBAIUSICHI
MEH OKY THIMAUIriH aprTeipa anaapl. CoHbiMeH Kartap BAO TexHOMOTHsCH
Oercen1i JKoHE MPAaKTUKAIBIK OKBITYBIH jKaHa MYMKIHAIKTEPiH YChIHA OTBHIPHII,
OKBITY/IBIH JISCTYPJII OICTEpIH KalTa KapaHThIHABIFbIHA OailiaHbIicThl. BAO-
HBIH THUIAKTHKAIBIK acTICKTUIEpIH 3epTTey MH(POpPMATHKA MYFATIMICPiHE OKBITY
TOCUIIepiH KalTa KapayFa JKOHE OJlap[bl 3aMaHayH TajanTtapra OeiiMpeyre
KeMekTecemi. by 3eprreyniH Makcarsl — Oojamak mH(GoOpMaTHKa MyFaliMIepiH
naiipiHaayna BAO-HBI KONIAHYIObIH JUIAKTHKAJIBIK HETI3IEpiH Tajjay »KoHe
Herizzey. OCcbl MaKcaTKa JKETY YIIH KeJIeci MiHACTTep KOMBUIIbI: HHPOPMATHKAHBI
OKBITY/IBIH TEOPHUSIJIBIK aCIEKTLIepiHe >koHe OuTiM Oepy MpOICCiHIH HEeTi3iH/e
JKaTKaH TUIAKTHUKAJIBIK TPUHITUNTEPre Tajaay skacay. 3epTTey IIoHI Oolramak
nHpoOpMaTHKa MyFaliMIepiH JaspiaydblH OimiM  Oepy OarmapiamachiHzia
OiprieckeH albIK OKBITY KYHECiH KoJiaHy mpoleci Ooblll TaObuiaabl. 3epTTey
HBICAHBI: CTYIEHTTEpP MEH MeNaroruKalblK KbI3METKEpiIep, COHAal-ak OilniM
Oepy OarmapnamMachbIHBIH €31 KoHE HMH(OpMAaTHUKaHbI OKBITY oficTepi. 3eprrey
OapbIChIHIA 9/IeOMeTTE Il T Iay/Ibl, COH/Ial-aK KOJIaHBICTaFbl TOKIpHOeIep MeH
[eIarOTUKAaJIBIK dficTepre aHAJUTHKAJIBIK IIOJYIbl KAMTHTBIH KEILEH/I olicTeMe
KoJAaHblibl. BAO-HBIH TEOPUATIBIK KOHE PAKTHUKANIBIK ACIEKTIJICPiH Taaaay oChl
XKYHeHiH Oonanrak nHpopMaTHKa MyFaIIiMIEPIH aspiaydarbl oJIeyeTiH aHbIKTayFa
MYMKIiHTIIK Oepai. 3eprrey HoTmxenepi BAO-ubI 6iniMm Oepy mpouecine OipikTipy
OOMBIHIIIA YCHIHBICTAP/IBI J3IpJICy YIIIH HETi3 00Ja anajbl )OHE OHBIH THIMIUIITT
TypaJibl KOPBITBIHBI JKacayFa MYMKIHIK Oepeii.

Tyiiin ce3mep: OipiKKEH amIbIK OKBITY, O1TiM Oepy, TEXHOJIOTHSI, TUAAKTHKATIBIK
Heri3zep, Oonamak MyFariMep, JabIHIBIK TPOIIeci
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AnHoranusi. CoBpeMeHHOE 00pa3oBaHHE CTAJKUBAaCTCA C BBI3OBaMH,
CBSI3aHHBIMHM C pAaCTyIIed 3HAaYUMOCThIO HMH(OPMAIMOHHBIX  TEXHOJIOTHH.
D¢ ¢exTuBHAsS TOATOTOBKA OyIylIIMX TEJaroroB MH(OOPMAaTUKH CTaHOBUTCS
KIIIOUEBOM 3ajgadeidl B 3TOM KOHTekcTe. CucremMa COBMECTHOIO OTKPBITOTO
obyuenust (COO) mpezacraiseT coOOH MOTEHIMATBHO MEPCIIEKTUBHBIN MOAXO],
KOTOPBIM O0BeIMHICT MPUHLUIBI AUJAKTUKA U COBPEMEHHBIE 00pa30oBaTeibHbIC
TEXHOJIOTHH, HCCIEOBaHHE KOTOPOTro KpaiHe akryaibHO. CTyIeHTBI HMEIOT
pasHble Temmbl oOydeHuss u ctwin oOydeHus. COO mo3BoJIsET aganTHPOBAThH
00pa3oBaTenbHbI IIpoliece K MHAUBHIYaIbHbIM IOTPEOHOCTSAM CTYAEHTOB, YTO
MOXET TOBBICUTH UX MOTHBAILMIO U PE3yIbTaTUBHOCTH 00YYECHHUS. AKTYaJIbHOCTh
Takke oOycnaBimmBaercs Tem, uro COO mepecMarpwBaeT TpaIUIIMOHHBIC
METOIBl OOy4YeHHs, MPEAOCTABISSI HOBBIE BO3MOXXHOCTH JUISI aKTHBHOTO U
npakTuueckoro ooyuenus. Mccnenosanue auaakrnyeckux acrnektoB COO Moxer
MOMOYb IeiaroraM HHGOPMATHKH TEPECMOTPETh CBOM IMOAXOJIbI K OOYYCHHIO
W afanTHpPOBaThb MX K COBPEMEHHBIM TpeOoBaHUsM. Takum oOpa3zoM, LeNbio
JAHHOTO MCCJIEOBaHMS SIBISETCS aHAIW3 U OOOCHOBAaHHE JUIAKTHUECKUX
ocHOB ncnonb3oBanuss COO B MoAroToBKe OyAyHIMX I€AaroroB MHGOPMaTHKH.
Jist TOCTMXKEHMS 3TOW LM CTaBATCS CIEAYIOIIME 3aJadd: IPOBECTH aHaIU3
TEOPETUUECKHUX ACTIEKTOB 00yUeHHS MHPOPMATHUKE W JTUIAKTHYECKUX MPUHIIUIIOB,
JeKaluX B OCHOBE 00pa3zoBaTeNbHOrO mpouecca. llpenmerom wuccnemoBaHus
SIBIISIETCSL IIPOLIECC UCIIONIB30BaHUS CUCTEMBI COBMECTHOI'O OTKPBITOTO OOy4YeHHs
B 00pa3oBaTeNbHON MporpaMMe MOATOTOBKM OYIyLIMX MEAaroroB HHGOPMATHUKH.
OOBEKTOM HCCIICIOBAHUS SIBJISIFOTCS CTYICHTBI M IleJarorudeckue pabdOTHUKH, a
TaKKe cama o0pazoBarelibHas IporpaMMa M MeToJibl 00yueHus nHdpopmaruke. B
XOJIe HCCIIECOBAHUSI MCIONIb30BAJIACH KOMIUIEKCHAs METOJOJIOTHS, BKIIIOYAIOMIAs
B ce0s aHamu3 JHUTEpaTyphl, a TaKKe aHATUTUYECKHUH 0030p CYIIECTBYIOIIHX
MPaKTUK U TEAarOrMYeCKUX METONOB. AHAIN3 TEOPETHUECKUX M MPAKTHUECKUX
acriektoB COO 1o3BOJIMI BBIABUTH IOTEHLMAN 3TOM CHCTEMbl B IHOATOTOBKE
Oynymmx meaaroroB MHGOpPMAaTHKH. Pe3ynbrarTbl MCCIIeOBaHUS MPEIOCTABISIOT
0azy s paspaboTku pexomeHmanwmii mo uHTerparmu COO B 0OpazoBareinbHBII
MpoIIecC ¥ MO3BOJISIOT CIIENIATh BBIBOJIBI O €r0 AP (PEKTUBHOCTH.

KioueBble ciioBa: coBMECTHOE OTKpbITOe 0OydyeHHe, oOpa3oBaHHE,
TEXHOJIOTUsl, TUIAKTUUECKNUE OCHOBBI, OyIyLINX M€AAarory, MPoLecc NOATOTOBKU

Introduction. Currently, the main vectors of the state policy of higher
professional education development are compliance with the realities of the modern
digital world, introduction of methods and formats (contact and non-contact) of
work with students, application of distance education technologies, as well as
introduction of the system of joint open learning. By 2024, the education system
in Kazakhstan should be qualitatively modernised. This will make it possible to
prepare a sufficient number of literate users with the necessary digital competences
for the digital future. Improvement of the education system within the framework of
the digital economy implementation is aimed at the use of predominantly domestic
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software in educational institutions, full translation (or digitisation) of document
management, as well as providing secure access to high-speed Internet. Therefore,
each educational institution should provide all participants of the educational
process with access to a secure information and educational environment, including;:

- information and educational resources;

- electronic library system;

- a student's personal account, allowing him / her to plan the learning process,
record the progress and results of the educational process, form a portfolio for
the entire period of study, organise interaction between the participants of the
educational process;

- controlled access to resources on the Internet;

- collaboration with other institutions.

Thus, the development of digital culture of a future computer science teacher
is obvious and justified by the need to choose effective means and methods of
teaching. An excursion into the history of integrating collaborative open learning
into the educational process allowed us to distinguish (depending on the influence
on the formation of educational content and the functions it performs) the main
types of incorporating online courses into educational programmes:

- embedding the system of collaborative open learning in a blended learning
format;

- substitution of part of face-to-face courses of the educational programme
(modules, sections) or activities (lectures, practical classes, independent work, etc.)
for online disciplines;

- expansion of network educational interaction between students and teachers in
the format of «collaborative open learningy;

- the system of joint open learning as a resource model implies the use of online
course materials as an educational resource, an electronic teaching aid in the study
of a discipline taught in person.

Thus, in the training of future teachers of computer science the system of joint
open learning is a form of distance education based on e-learning technology and
the use of the Internet, types of network communication (online consultations,
feedback forums). The system realises the principle of openness and accessibility
of education:

- combining the experience of teaching disciplines (educational content of high
quality with different types of learning activities: lecture notes and presentations,
video lessons, wikimedia environment, interactive mind-maps, the volume of
authentic scientific literature offered for compulsory study);

- information about course instructors (addresses and contacts), assignment
due dates, technical assistance and support (notifications about availability of
materials, plans for the week of the course, and evaluations of the previous week's
assignments).

Literature review. The relevance of the new educational model increased in
the beginning of the 21st century, when the traditional form of education ceased
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to meet the requirements set to it by society and production, to meet the increased
needs of the population in obtaining quality information, primarily in the field of
interest. In theoretical studies, various aspects of collaborative open education have
characterised E.A. Amanbekov, M. Jensen, R. Moore, J. Hatch, D.W. Johnson,
R.T. Johnson, E. Holubec, D. Aituarov, L.N. Daupbaev, R.L.. Moore et al. The
technological approach to its design, based on the introduction of interactive
methods and forms of learning, is presented in the studies of B. Sabitzer, 1. Groher,
J. Sametinger, G. Tan, P.B. Gallo, G.M. Jacobs, C. Lee, H. Khalil, M. Ebner, A.A.
Zubrilin, R.E. Slavin et al. At the same time, in domestic pedagogical science there
is still no unified definition of collaborative open learning, there is no complete
picture of the essence and trends of its development in our country, and there are no
fundamental works of theoretical and methodological nature.

Materials and methods. Today, computer science is perceived as a fundamental,
general education discipline designed to form students' skills related to the creation
of information models. Most of the teaching material is devoted to the study of
information technologies, so the learning process is characterised by rapid changes
in learning content and continuous growth of requirements to the qualification of
specialists. In the conditions of high rate of development of information technologies,
the task of training specialists in the field of teaching IT-disciplines by pedagogical
universities becomes urgent. Moreover, the requirements for professional training
of a computer science teacher are constantly undergoing changes in accordance
with the changing content of educational material and different approaches to its
presentation.

Professional training of a future teacher of informatics at the pedagogical
university meets the demands of the school, associated with the need for specialists
with high qualifications, able to take an active part in the modernisation of the
educational process, using computer-based learning tools and Internet resources
in their work (Amanbekov, 2016). However, the dynamics of IT-technologies
development dictates the demand for advanced training of future teachers of
informatics. In our opinion, the content of the collaborative open learning system is
currently determined by the following factors:

- development and introduction of ideas of media education;

- the growing need for specialists capable of teaching IT disciplines in educational
institutions of various profiles and at advanced training courses;

- the need for constant updating of IT and IT-discipline teaching programmes
adapted to the specifics of different groups of students;

- the need to introduce distance learning methods into the educational process;

- the presence of trends in the emergence of new teaching methods based on
information and communication technologies;

- the presence of requests for the formation of an information model for the
functioning of educational institutions.

The subject is the interrelated components of the system: a specific social
personality, educational institution, social practice, science.
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In the course of analysing the system of collaborative open learning in the
training of future teachers of informatics, we have identified indicators of their
evaluation and developed a methodology for their study based on the model of
analysis of learning effectiveness by Donald Kirkpatrick and Jack Phillips (Figure 1).

Reaction

Training

Behaviour

Evaluation

Figure 1— Evaluation model for a collaborative open learning system

Results. We believe that the system of collaborative open learning allows
solving the identified pedagogical problems through their active implementation
in the training of future computer science teacher. The openness of learning,
firstly, ensures the interconnectedness of educational institutions, their distribution
(location in space and functioning in time); secondly, promotes the inclusion of an
individual in the diverse activities of the educational institution. Of course, such a
methodological attitude cannot be called complete, but it is, in our opinion, self-
sufficient for building a theoretical model of collaborative open learning as one of
the forms of open society expression (Jensen, Moore, Hatch, 2002). Its subject is
the interrelated components of the system:

- a specific social personality (the image of a future computer science teacher);

- educational institution;

- social practice;

- science.

In addition, collaborative open learning exchanges with the external environment
a variety of resources: informational, human, material. The openness of the content
of collaborative learning (information resource) of future teachers of informatics is
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- designing educational programmes taking into account modern ideas about the
subject of learning;

- creation of didactic and methodological conditions for bringing the content
into the learning process by students;

- promptly going beyond the content standard (if necessary);

- curriculum, lesson plan (e.g. Internet search and application of the information
obtained directly during the lesson) (Sabitzer et al., 2019).

Thus, examples of the most famous international platforms of joint open learning
in the training of future teachers of computer science are «Coursera», «EdX»,
«Udacity», «FutureLearn», «Khan Academy», «Udemy». Among the Kazakhstani
platforms we can highlight the «National Platform Open Education», «University
without Borders» and others. D.W. Johnson, R.T. Johnson, E. Holubec noted that
«in time all universities-developers of the system of joint open learning will find
themselves in a situation where their educational services will compete with a huge
number of similar courses» (Johnson and Holubec, 2020).

Modern systems of collaborative open learning in the training of future
teachers of computer science have a homogeneous structure, divided into separate
modules. Each module includes theoretical and practical material, assignments
for independent work, and diagnostics of learning achievements. Their mandatory
structural elements are the organisation of document management (storage of
information about course participants and their achievements), organisation of
joint work of a methodologist and an organiser with students through the use of
chat rooms and forums, organisation of joint work in the «learner-learner» format
(Tan et al.,1999). It is important to understand that the system of collaborative
open learning is not a substitute for face-to-face teaching, but a didactic learning
system «aimed at engaging future computer science teachers in active cognitive
and cognitive activities» and designed to provide additional education in order to
reinforce the students' learning material.

In connection with the transition of higher education institutions to new
educational standards, there is a need to use in electronic format various educational
and methodological materials used as an additional tool in lecture, seminar and
laboratory classes in the discipline, as well as for the effective organisation of
independent work of future teachers of computer science. In the training of bachelors
and masters of the direction «Pedagogical education» the system of collaborative
open learning acquire a fundamental character (Aituarov and Daupbaev, 2020).
They are actively used in the creation of educational blogs as an effective means of
organising the learning process, in the modelling of engineering education, in the
development of intellectual games and expert systems.

Thus, the use of information technologies in conjunction with the system
of collaborative open learning implies the design of new methods and forms
of learning in order to improve the effectiveness of the educational process in
higher education. Professional training of future teachers of informatics relies on
technologies and teaching models necessary for effective and quality training of
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modern pedagogical staff. Serious attention of researchers is paid to the problems
of personality-oriented approach in education and various methods for assimilation
of theoretical and practical material in the educational process.

Discussions. The course of the system of joint open learning in the training
of future teachers of informatics contains seven modules. The initial module is
devoted to the basic provisions of the course, it contains an explanatory note with the
goals, objectives of the discipline, competences to be formed, as well as a calendar-
thematic plan and the necessary bibliographic list. This module contains flow charts
for the organisation of the learning process of full-time and part-time students. They
list the main forms of work of students during the semester and criteria for their
evaluation according to the point-rating system used in the educational process.
This block also contains a list of questions for credit and a page of assessment of
students' personal qualities. The next four modules are devoted to the topics of the
discipline. They contain theoretical materials on educational sections with examples
of solving typical problems and descriptions of tasks performed by future teachers
of informatics. The sixth module contains a laboratory practice, which takes into
account the specifics of working with students, describes the studied material on
theory in more detail, and partially modifies the tasks offered to students. The main
emphasis in the study of the topic is placed on the independent work of students
and remote communication with the teacher (Khalil and Ebner, 2017). The last,
seventh module contains the final test on the discipline, including 10 theoretical and
practical questions randomly selected from the task bank containing 10 variants of
test tasks. Thus, the environment of the collaborative open learning system allows
to form a separate test for each student, the time of fulfilment of which is limited
to 40 minutes. It should be noted that all answers are automatically evaluated by
the computer and the student has the opportunity to directly familiarise himself /
herself with the results of the tasks.

The most common tool in the controlling module is a fully or fully automated
system of intermediate and final tests, which allows to get the result «here and now»,
to stimulate future teachers of computer science to achieve better results. A rating
system can also be used through gamification tools in the form of, for example,
a system of badges, ranks or awards. The module should necessarily include the
possibility of self-assessment or cross-assessment of completed practicals or
essays, and in some situations this may also be a way of monetising the course. The
self-assessment process, according to experts, should be automated and offered to
students as a platform service (Zubrilin, 2021). Another important element of the
supervisory module is the completion of a qualification paper as a final control of
the course. The assessment process should be simplified and automated as much as
possible. Already in this module, a small element of interaction of the whole group
studying the course can be envisaged in the form of a discussion platform (forum)
in the organisation of the evaluation process.

Immediately, besides understanding the structure ofa collaborative open learning
system, it is necessary to consider its duration and costs. Here there are different
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schemes that can be found at leading providers, but the established practice shows
that most often a short-term course of collaborative open learning lasts about 2-4
weeks, medium-term courses - 4-9 weeks, long-term courses - from 9 weeks (a
year) and more. When considering the cost of completing course modules, it is
worth considering that it is better to allocate no more than 10 hours per week to
the study of one topic or course element, and this is easy to calculate, as all content
is presented in electronic form and is clearly scalable (Slavin, 2017). It should
be noted that, as a rule, information technologies are not created specifically for
solving educational tasks, i.e. technologies turn out to be primary and independent
of didactic content. For example, the emergence of multimedia technology was in no
way connected with the desire of teachers to increase the visibility of their lectures.
First, some new technology is developed, then the question of the possibility and
expediency of its use in the training of future teachers of informatics is solved. On
the other hand, the use of ICT in solving any pedagogical task is not an end in itself
- it is determined (as, indeed, for any innovation) by the didactic effect achieved
with its help.

A number of modern and promising ICT-technologies can be singled out
precisely from the standpoint of a significant and proven positive result of their use
in the teaching process. Cloud technologies allow the teacher to create information
resources and save them in networked information repositories. The undoubted
advantages of such technologies are:

- mobility - the user has no permanent attachment to a single workplace;
documents are stored in the cloud and, therefore, access to it for study or editing is
possible from any device connected to the Internet;

- cost-effectiveness - the user does not need to buy expensive computers and
software, many cloud services and applications are free of charge;

- reliable storage of information.

Examples of comprehensive cloud-based collaborative open learning solutions
include Google Apps for Education and Microsoft Live edu, which provide
communication support in the form of instant messaging programmes along with
an address book and assignment scheduler. Document creation applications are
also provided, allowing you to work with text, spreadsheets and presentations, as
well as create websites. These documents can be co-edited with other users. Future
computer science teachers are given a significant space for storing documents of all
types, which are available to them even after graduation. Let us consider some of
the key theoretical aspects and didactic principles:

- a constructivist approach to teaching computer science emphasises the
importance of the learner's active role in constructing their knowledge. The learner
constructs an understanding of computer science through interaction with materials
and peers. A collaborative open learning system, by providing opportunities for
working together and sharing experiences, is consistent with this principle.

- information technology plays a central role in computer science learning.
A collaborative open learning system allows the use of a variety of educational
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technologies such as online platforms, web services and collaborative tools to make
learning more interactive and accessible.

- the didactic systems approach involves viewing computer science education
as a complex system involving the interaction of learners, educators, learning
materials and technologies.

- didactic principles of activity and autonomy imply stimulating students to
study computer science independently. A collaborative open learning system can
provide tools for independent information retrieval and problem solving, which
contributes to the development of self-education skills.

- each student is unique and the educational process should be adapted to his / her
needs and abilities. Collaborative open learning allows for individualisation of learning
by giving students the opportunity to choose and personalise their learning path.

- collaborative learning tends to stimulate the sharing of knowledge and
experiences among students. Collaborative open learning fosters the development
of teamwork, communication and co-operation skills, which is important in
computer science, where complex problems are often solved in teams.

- didactic principles involve continuous assessment of student understanding
and performance. The collaborative open learning system allows collecting data on
the learning process and providing feedback to both teachers and students.

Analysing these theoretical aspects and didactic principles provides a framework
for understanding how a collaborative open learning system can be integrated into
computer science instruction. This allows for the development of strategies that
are subject-specific and student-centred, as well as facilitating a more effective and
interactive educational process.

The environment is built and developed by the learner himself, including all
components required for mastering educational programmes - content, tools, and
communication. The environment is certainly expandable - as new disciplines
appear, the student (future teacher of informatics) creates corresponding sections
in it. A significant argument in favour of such an environment is the possibility of
its development and use after graduation, which provides practical support for the
concept of distributed lifelong learning. Of course, the teacher has the opportunity
to place in the environment all the necessary teaching materials or links to them and
the necessary cloud-based tools.

‘ 3 CLASS.

‘ Subject-specific
2 CLASS. pedagogical digital
General competences
. .. specialised
1 CLASS. pedagogical digital prof(espsional digital
competences

_ Common user (derived user digital skills).
digital competences skills)

(user digital skills).

Figure 2 — Classes of digital competences of a future computer science teacher within the
framework of the system of collaborative open learning
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The experience of implementing the system of collaborative open learning in
the educational process of the university has revealed the wide possibilities of
the used software environment, which allows applying various forms of dialogue
communication with students (future computer science teachers) (Moore, 2014).
The importance of the last factor is connected with the fact that with a small
amount of time it is possible to increase the efficiency of the educational process in
higher education institutions. The organisation of the system of joint open learning
includes such elements as:

- classless coursework - it implies block-modular construction of courses,
content and time modules;

- mobile (dynamic) timetable - allows to ensure the rational use of teaching time
and differentiated approach to the distribution of teaching load.

Thus, the system of collaborative open learning in teaching informatics is an
innovative approach that has the following advantages:

1. Interactivity and adaptability. Collaborative open learning system allows
students to learn in an interactive environment, which is especially important in
computer science teaching. Students can interact with learning materials, testing
systems, and other students, which makes learning more engaging and effective.

2. Collaborative working. The collaborative open learning system promotes the
development of teamwork skills, which is important in computer science, where
team software development and complex problem solving are often required.

3. Individualisation of learning. The collaborative open learning system allows
teachers to tailor materials and assignments to each student's individual needs and
proficiency level. This helps students learn at their own pace.

4. Accessibility and flexibility. A collaborative open learning system can provide
access to learning at any time and from anywhere in the world, which is especially
relevant in computer science education.

5. Cost reduction. Online education using a collaborative open learning system
can be more cost-effective than traditional present-based learning due to the reduced
costs of physical resources and infrastructure.

6. Keeping up to date. Teaching using collaborative open learning system
prepares students to use modern information technology and teaching methods,
which is important for future computer science educators.

In turn, the evaluation of the effectiveness of using collaborative open learning
system in the training of future computer science teachers depends on various
factors, including the context and learning objectives. The table below presents the
levels of effectiveness analysis.

Table 1 — Performance evaluation system

Ne |Levels Essence
1 |Level of The effectiveness of the collaborative open learning system is assessed
achievement of by the degree to which the educational programmes and students

educational goals | achieve the set educational goals. If students successfully assimilate the
necessary knowledge and skills, we can talk about high efficiency.
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Activity and Effective learning with the use of collaborative open learning system

participation of implies active participation of students, their involvement in discussions,

students projects and assignments. This can be an indicator of the effectiveness of
student involvement in the learning process.

Quality of Feedback and assessment of learning outcomes play an important role in

feedback evaluating effectiveness. The level of detail and usefulness of feedback

to students is important.

Level of student
satisfaction

Students' views on the quality and satisfaction with the training are also
important indicators. Surveys and feedback from students can provide
insight into their perceptions of learning.

Comparison with
traditional teaching
methods

In order to evaluate the effectiveness of a collaborative open learning
system, it is useful to make a comparative analysis with traditional
teaching methods. The effectiveness of COL can be measured against
traditional computer science courses.

Specific indicators
of success

Depending on the specific educational goals, specific success indicators
can be established, such as successful completion of projects, passing
exams, etc.

Long-term results

The effectiveness of a collaborative open learning system can also be

evaluated by analysing long-term learning outcomes such as career
development and student success after graduation.

In general, the effectiveness of a collaborative open learning system in the
training of future computer science teachers depends on the extent to which it
is adapted to the specific needs and objectives of the training programme. The
evaluation should be comprehensive and take into account a variety of success
indicators in order to give an objective picture of how well this teaching method
meets the goals and expectations of the educational process.

Conclusion. In conclusion, it should be noted that collaborative open learning
systems as an information and communication toolkit (a promising form of
e-learning in higher education) sets a new vector of innovative development of the
system of training future teachers of computer science:

- openness and individualisation of education;

- high potential of educational multimedia content, allowing to use technical and
software capabilities of modern information technologies to the maximum,;

- interactive mode with the use of network and mobile interaction services.

Compliance with the above conditions, which determine the methodological
vector for the implementation of subject-oriented educational technology, the
organization of training using a system of collaborative open learning, the
transition to various forms of presentation and control of material, the development
and implementation of network educational programs, will allow future computer
science teachers to develop and develop by mastering educational information,
new skills and abilities, manifested in the ability to integrate acquired knowledge,
contextually apply, and therefore master the competencies necessary both for
interpersonal dialogue and for a future profession.

The use of a system of collaborative open learning as part of the development
of curriculum disciplines through the organization of extracurricular independent
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work will allow students (bachelors of pedagogical universities) to formulate the
content of their individual educational trajectory, as well as the skill of continuous
development of a teacher’s digital culture in future professional activities.

The study of the didactic foundations of using a collaborative open learning
system in the preparation of future computer science teachers demonstrates the
prospects of this approach in the modern educational environment and provides
the basis for further research and practical implementation of this methodology in
computer science teaching.
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