Abaii amvinoasvr Kas¥ITV-y XABAPIIIBICHI «Iledazozuka zvinbimoapuiy cepusicol, Ne3(91), 2026 .

IRSTI 14.35.07 https://doi.org/10.51889/2959-5762.2026.91.3.012

Bazarbayeva A., ***) Demeuova L., 2 Kalimanova D., ®
Galymova N., *2 Zharmenova B. ®

'Eurasian National University named after L.N.Gumilyov, Astana, Kazakhstan
?Abai Kazakh National Pedagogical University, Almaty, Kazakhstan
$kh.Dosmukhamedov Atyrau University, Aturay, Kazakhstan
*NIS Information Technology and Service Center, Astana, Kazakhstan
>Korkyt Ata Kyzylorda University, Kyzylorda, Kazakhstan

PRACTICAL MODEL OF USING THE SYSTEM OF COLLABORATIVE OPEN LEARNING
IN THE TRAINING OF FUTURE COMPUTER SCIENCE TEACHERS

Abstract

This article explores the integration of digital technologies into contemporary educational practice and analyzes their role
in transforming the learning environment. Particular attention is given to the need for revising conventional teaching
approaches in response to current educational demands. The paper discusses both the positive outcomes and the possible
challenges associated with digital transformation in education. In addition, it presents examples of how online platforms and
digital tools are applied within higher education institutions to support teaching and learning processes. The article presents
the results of surveys conducted among students and instructors. The analysis reveals a positive perception of digital tools
among participants in the educational process. Special attention is given to issues of digital inequality. Topics such as
cybersecurity and personal data protection are also discussed. The article offers recommendations for the effective use of
digital resources. It outlines approaches to improving digital literacy among educators. The research is based on a comparative
analysis of both domestic and international practices. The material may be useful for educational policy developers. This
article is of interest to researchers and practitioners in the field of education.This article presents a model of didactic principles
for implementing Collaborative Open Learning (COL) in the training of future computer science teachers. The practical part
of the study is based on a pilot implementation with 60 participants, comparing control and experimental groups. The findings
of the study demonstrate noticeable progress in students’ programming competence, collaborative abilities, teaching
performance, and overall learning satisfaction. Preparing future computer science teachers today requires modern educational
models that encourage analytical thinking, teamwork, flexibility, and independent problem solving. In this context, open
collaborative learning (OCL) can be considered an effective pedagogical approach that helps future educators respond to the
evolving demands of contemporary digital classrooms.
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BOJIAIUAK HHDOPMATHKA ITOHIHIH OKBITYIIBUTAPBIH JASIPJAYIA
BIPEKKEH AIIBIK OKBITY JKYWECTH HAVIAJIAHYIBIH ITPAKTUKAJIBIK
KOJIJAHBLTYBIHBIH MOJIEJI

Anoamna

Maxanana 6inim Gepy canackiHa FRIMGPIAaHABIPY YaepicTepi Tanmanaabl. OKy mporiecine MUQPIBIK TeXHOIOTASIIAPIbI
SHTI3y/iH Heri3ri acleKTuiepi KapacTelpbliajbl. JlocTypni OKBITY SAiCTepiH Kasipri 3aMaH TalanTapblHa OeHimueyiH
MaHBI3/IbUIBIFBIH atan eTe Ji. JKymbicTa nmudpiaHabIpyIblH apTHIKIIBUIBIKTAphl MEH MYMKIH OOJIaTBIH KayinTepi CHIaTTal
raH. JKorappl OimiM Oepy canacklHIarbl OHJIAWH TuiaTopManap MeH LUQPIBIK pecypcTapibl MaijaiaHy MbICAIIaphl
kenTipireH. CTyJeHTTep MEH OKBITYIIBIIAP apachklH/Ia KYPri3UIreH cayalHaMa HOTHKeJIepl YChIHBUIFaH. 3epTTey OutiM Oepy
yZepiciHe KaThICYMIBUIAPIBIH LU(pP JBIK Kypaamapabl OH KaOBULIANTHIHBIH KepceTTi. LIubpiblK TEHCI3MIK MoceneciHe
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epeKIre Hazap ayjapburaH. KubOepkayircismik meH aepOec aepekTepai Kopray Macelnenepi KapacThipbuiaasl. [{udpibik
pecypceTapapl THIMAI Haiinanany OolbIHIIA YeRIHBICTap Oepeni. [Temarortapapid mudp JIBIK cayaTTBUIBIFBIH apTTHIPY omicTepi
CHIIATTaJIFaH. 3epTTey OTAHABIK JKOHE MICTENIK TOKipuOe Hi CANBICTRIPMAIBI Tajayra HerizgenreH. JKymeic Oimim Oepy
casicaThIH KacayIIblIap YIIiH Mainasibl 001ybl MyMKiH. KOpbIThIHIBE OenimMae IndpaaHIppyFa KemeH 1 Ko3Kapac KaKeTTili
ri atan etinreH. COHBIMEH KaTap,Makanaja Oosaniak nHpopmaTika MyraniMaepin nasprnayna Collaborative Open Learning
(COL) yiieciH KONIaHYABIH TUIAKTUKAJIBIK MPUHITUITED MOJCNI KapacThIPhUIAbL. 3epTTeYmiH Taxipude ik Oemiri 60
CTYIEHT KaThICKaH IWJIOTTHIK jk00a HEeri3iHze XYpri3iii, oHIa 0akpuiay TOOBI (JOCTYpIIi OKBITY) MEH KCHEPUMEHTTIK TOII
(COL) canbICTBIPBUIIBL.

Tyiiin ce3nmep: OipieckeH amIbIK OKBITY, JUJAKTHKAIBIK MOJEb, MyFaJiMIepHl jAaspiay, MH(pOpMaTHKa, KOJIabo-
PATHUBTIK JaFabLIap.
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INPAKTUYECKAA MOJEJIb HCITIOJIb30BAHUA CUCTEMbBI COBMECTHOI'O
OTKPBITOI'O OBYYEHMA B IIOAI'OTOB KE BYIYIIUX YUUTEJIEN
NHO®OPMATHUKU

Annomayus

CraThsl TIOCBSIIEHA aHANIU3Y NpoleccoB IH(ppoBU3aluK B chepe oOpasoBaHus. PaccMaTpuBaIOTCs KITIOUEBBIE aceK Thl
BHEApEHUS] LU(POBBIX TEXHOJOTMH B Y4eOHBIH mporecc. AKIEHTHPYEM BHHMaHHE Ha HEOOXOAMMOCTH aJalTaliu
TpaJMLOHHBIX METO/IOB NPENoJaBaHWsl K COBPEMEHHbIM peajusiM. B pabore MmoapoOHO ONMMCAHBI MPEHMYILECTBA U
MOTEHIHANIbHBIE PUCKU 1M(poBHu3anuy. ONHUCAHBI PUMEPBI UCTIONB30BaHMS OHJIAHH-TUIATOPM U LU(POBBIX PECYPCOB B
BbICIIEM 0Opa3oBaHuu. [IpUBE/IEHBI JaHHBIC OMPOCOB CTYACHTOB U TMpErojaBareieil. AHaIHM3 MOKa3al MOJOKHUTEIHLHOE
BOCTIpUSITHE [M(POBBIX HHCTPYMEHTOB Y4YaCTHHKAMH 00pa3oBarenbHOro mpomeccd. OTHAenbHOE BHUMAaHHE YENICHO
npobsemMaM 1MQPOBOrO HEpaBEeHCTBA. PaccMOTpEHBI BOMPOCHI KUOEpPOE30MACHOCTH W 3alUThl MEPCOHATBHBIX JIAHHBIX.
Takke npeyiaraeM pekOMeHaauu 1Mo 3(H(GEKTHBHOMY HCIOIb30BAHUIO [U(PPOBBIX pecypcoB. OmNucaHbl METObI MOBbI-
treHust U(pPOBOIl TPaMOTHOCTH TefaroroB. McciemoBaHHEe OCHOBAHO HA CPABHUTEIBHOM AaHANM3E OTEYECTBEHHOIO U
3apyOexHOro ombiTa. Pabora MOXeT ObITh Mosie3Ha JUisl pa3paboTYMKOB obOpasoBaTenbHON moiuTukd. [lpencrasisem
Hay4HBIIl WHTEpeC Ul HCCieloBaTeNieil W INpakTUKOB B oOnactu oOpasoBaHus.B cratee paccMarpuBaeTcs MOJENb
JIMIaKTHYECKUX IPUHIMIOB prMenenus cucteMbl Collaborative Open Learning (COL) B moarotos ke OyAylux y4uTeei
unpopmaruky. [IpakTiudeckas 4acTh OCHOBaHA Ha MHJIOTHOM HCCIIEIOBaHUH C ydacTHeM 60 CTyIEHTOB, IJie CPaBHHUBAJINChH
KOHTpOJIbHAs1 (TpaMLIOHHOE 00y4deHue) 1 skcniepumenTanbHas (COL) rpymmebl.

KuntoueBble cji0Ba: COBMECTHOE OTKPBITOE OOy4eHHE, UIaKTHYeCKas MOJIelb, OJrOTOBKa yuuTenel, nupopmaTrka,
KOJIJJa0OpaTHBHBIC HABBIKH

Introduction.The preparation of future computer science teachers requires not only strong subject
knowledge but also the development of transversal competences such as collaboration, project-based
learning skills, and the ability to integrate digital tools into teaching.

The concept of Collaborative and Open Learning (COL/COIL) is based on the idea that knowledge is
developed through collective interaction and shared activity within digital learning spaces. In such
environments, students participate in meaningful problem-solving tasks that reflect real educational and
professional situations. Previous studies show that computer-support ed collaborative learning (CSCL),
together with modern learning management systems (LMS), contributes not only to improv ed academic
achievement but also to the development of communication and teamwork skills. Within teacher
education programs, COL is particularly important because future educators gain direct experience in
collaborative learning processes and can later apply these methods in their own teaching practice.
(Bates, 2019)
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The education of future informatics teachers is crucial for meeting the demands of a rapid ly evolving
digital landscape. The adoption of open collaborative learning (OCL) encourages active engagement,
knowledge sharing, and skill acquisition, which are essential for effective teaching. Article highlights
the didactic principles of OCL and explores its application in the preparation of informatics teachers.

Collaborative and open learning approaches have become increasingly important in contemporary
education, particularu in the context of digital transformation and the growing demand for transversal
competences. The concept of Collaborative Open Learning (COL), often discussed alongside Open
Collaborative Learning (OCL), is ground in constructivist and socio-cultural theories of learning. From
these perspectives, knowledge is not transmitted in a one-way manner but is activly constructed through
interaction, dialogue, and shar ed activity among learners. The theoretical contributions of Vygotsky and
Piaget provide a foundation for understanding how learning develops through social engagement, peer
support, and cognitive conflict, which are central mechanisms of collaborative learning environments.
(Berikkhanova et al.,2023)

A substantial body of research highlights the value of computer-supported collaborative learning
(CSCL) in enhancing both academic achievement and social competences. CSCL emphasizes structur
ed collaboration mediated by digital tools, enabling learners to co-create knowledge, engage in authentic
problem solving, and develop communication and teamwork skills. Studies in higher education report
that collaborative tasks supported by online platforms can improve learner motivation, deepen
conceptual understanding, and foster reflective practice. Within digital learning environments, colla-
borative strategies such as peer assessment, joint project development, and shar ed resource curation
contribute to more active participation and a stronger sense of responsibility for learning outcomes.

Collaborative open learning has become increasingly important in teacher education because it
enables future educators to experience interactive and cooperative teaching methods from the learner’s
perspective before applying them in their own professional practice. The preparation of prospective
computer science teachers today requires more than solid disciplinary knowledge; it also demands the
ability to organize technology-enhanc ed learning, encourage teamwork, and address the educational
needs of diverse groups of students. Since computer science education is closely connected with project-
oriented activities, iterative design, and peer interaction, collaborative approaches naturally correspond
to the realities of the field. For this reason, COL may be regarded as an effective pedagogical framework
that supports both professional competence development and subject-specific training in pre-service
teacher education.

Digital learning environments and learning management systems play an essential role in the
successful implementation of collaborative open learning. Platforms such as Moodle, Google
Workspace, and GitHub create opportunities for communication, collaborative project development,
documentation, and transparent tracking of both individual and group contributions. In addition, these
technologies improve access to educational resources, simplify feedback exchange, and support ongoing
reflection throughout the learning process. Existing studies indicate that properly structured
collaborative tasks within LMS environments can positively influence programming proficiency,
teamwork abilities, and pedagogical preparedness among future computer science teachers. At the same
time, effective implementation requires carefully planned instructional support, clear evaluation
procedures, and facilitation strategies that ensure balanced participation among all learners.

The incorporation of collaborative open learning into teacher education also contributes to the
formation of adaptable and reflective professionals capable of responding to the demands of rapidly
changing digital education systems. Participation in collaborative online environments helps future
teachers analyze educational processes, critically evaluate digital resources, and develop innovative
instructional methods. (Cheng et al., 2022) Such experiences demonstrate how technology may support
not only academic achievement but also creativity, analytical thinking, and problem-solving skills.
Moreover, collaborative learning communities encourage the exchange of teaching ideas, instructional
materials, and professional experience, which strengthens continuous professional development and
lifelong learning in the field of informatics education.
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An additional advantage of collaborative open learning is its contribution to the development of
digital pedagogical competence among future computer science teachers. Contemporary educators are
expect ed not on ly to understand digital technologies but also to app ly them meaningful ly within
educational practice. In collaborative settings, students participate in the design of digital learning
resources, the development of programming projects, and the collective analys is of educational
challenges. These activities improve lesson planning skills, strengthen the ability to manage teamwork,
and support the integration of computational thinking into school education. Furthermore, collaborative
environments encourage responsibility for sharyd outcomes, active peer feedback, and self-evaluation
practices. Such experiences foster reflective thinking and help future teachers assess the effectiveness of
their own instructional strategies. Research findings also suggest that project-based collaborative
activities increase learner motivation and support the transition from theoretical preparation to practical
teaching competence. Consequently, collaborative open learning can be considered an effective and
nepcriekTuBHbIN pedagogical approach for preparing educators who are able to work successfully Iin
digital enriched and continuously evolving educational contexts.

Materials and methods. Based on the reviewed studies, COL/OCL approaches demonstrate notable
advantages over traditional teacher-centered models in fostering learner agency, collaboration, and
technology integration. These insights inform the present study and justify the development of a
practical didactic model for implementing COL in the training of future computer science teachers.

Key Research Questions and Theoretical Foundations of Open Collaborative Learning. This article
addresses several key research questions related to the implementation of open collaborative learning
(OCL) in the preparation of future informatics teachers. (Espino, 2022) First, the study explores the
didactic foundations of OCL and examines how this approach can support the development of modern
pedagogical practices. Second, the article analyzes the potential benefits of OCL for the professional
preparation of informatics teachers, particularly in terms of developing collaborative competences,
digital literacy, and problem-solving skills. Finally, the study investigates the tools and pedagogical
methods that effectively support the implementation of OCL within teacher education programs.

Open collaborative learning is ground ed in constructivist and socio-cultural theories of learning,
which emphasize the active role of learners in the process of knowledge construction. According to
these perspectives, knowledge is not transmitted directly from teacher to student but is gradually
developed through interaction, dialogue, and shared learning activities. The theoretical contributions of
researchers such as Vygotsky and Piaget provide an important foundation for understanding the
mechanisms of collaborative learning environments. Vygotsky’s concept of the social nature of learning
highlights the role of interaction and guidance in cognitive development, while Piaget’s work
emphasizes the importance of active engagement and cognitive conflict in the process of knowledge
construction. Together, these perspectives explain how collaborative learning environments can
stimulate deeper understanding and promote intellectual development.

Open collaborative learning is based on several important pedagogical principles that shape the
organization of the educational process. One of the core principles is the learner-center ed approach,
which focuses on the active role of students in developing knowledge instead of simply receiving ready-
made information from the instructor. In OCL environments, learners are motivated to investigate
problems independently, exchange ideas with peers, and contribute their own viewpoints to the
collective learning experience.

Another essential principle is collaboration, where knowledge is formed through communication,
teamwork, and sharyd problem-solving activities. Working together enables students to exchange
experiences, support each other during the learning process, and improve their communication abilities
through academic discussion and joint decision-making. Such interaction creates a more engaging and
meaningful educational environment that encourages active participation and deeper understanding of
the studied material. A further principle of OCL is openness, which refers to the accessibility and
transparency of learning resources, ideas, and feedback. Open access to educational materials and
collaborative platforms allows participants to share knowledge freely and build upon each other’s
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contributions. Finally, technology integration plays a crucial role in supporting collaborative learning
processes. Digital tools and online platforms facilitate communication, resource sharing, and joint
project development, enabling learners to collaborate effectively even when working remotely or in
distributed learning environments. (Garshasbi, 2021)

Table 1: Comparison of Traditional and OCL Approaches in Teacher Training

ASPECT TRADITIONAL LEARNING | OPEN COLLABORATIVE LEARNING
LEARNING APPROACH Teacher-center ed Student-center ed
RESOURCE ACCESSIBILITY | Limit ed to predefined materials | Open access to diverse resources
COLLABORATION Minimal group work Strong emphas is on group interaction
TECHNOLOGY USAGE Supplemental Integral to the learning process

OCL promotes skills such as teamwork, communication, and problem-solving, essential for future
informatics teachers. Collaborative projects mirror real-world challenges, preparing teachers to handle
diverse classroom scenarios.Through OCL, students develop habits of continuous learning and
adaptability, critical for staying updat ed in the ever-changing field of informatics.The integration of
technology in OCL ensures that future teachers are proficient in using modern tools and platforms for
teaching and collaboration.

Activities such as group coding projects, peer-reviewed assignments, and collaborative lesson
planning can enhance learning outcomes. Tools like Google Workspace, GitHub, and collaborative
coding platforms provide an interactive space for OCL.

Evaluation should focus on both individual contributions and group outcomes. Rubrics can be
designed to assess collaboration, creativity, and technical skills.

Open collaborative learning is a transformative approach for preparing future informatics teachers,
fostering critical skills and adaptability. Its successful implementation requires careful planning, the
integration of digital tools, and a focus on inclusivity. By adopting OCL, educational institutions can
equip teachers to thrive in modern classrooms, fostering innovation and collaboration among students.
(Hackett et al.,2024)

The educational system of Kazakhstan is current ly experiencing active transformation influenc ed by
international educational tendencies and national development priorities. As part of these reforms, open
collaborative learning (OCL) is becoming an increasingly important approach in teacher preparation,
especially within informatics education. The use of collaborative digital environments helps future
teachers strengthen not only professional subject knowledge but also a range of transversal
competences, including communication, teamwork, and digital literacy. In Kazakhstan, elements of
OCL are gradual ly being integrat ed into universities, pedagogical training programs, and innovative
educational institutions, reflecting the transition toward more student-orient ed and technology-enhanc
ed learning models.

A number of higher education institutions in Kazakhstan, such as Nazarbayev University, Al-Farabi
Kazakh National University, and regional pedagogical universities, have start ed introducing
collaborative and digital teaching practices into teacher education curricula. One widely us ed approach
involves team-based programming projects where future computer science teachers cooperate in small
groups to develop technological solutions for real educational contexts. For instance, students may
create digital applications, interactive learning resources, or educational software design ed to support
bilingual instruction in Kazakh and Russian languages. In some cases, they also develop interactive
materials for teaching computer science at school level. Participation in such collaborative projects
encourages analytical thinking, practical application of theoretical concepts, shared accountability, and
the development of problem-solving abilities within authentic educational situations.

Another important component of OCL implementation in higher education is the use of open-source
resource sharing and collaborative digital platforms. Learning management systems such as Moodle,
together with platforms like GitHub, are increasingly used to organize teamwork, store project
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documentation, and facilitate peer review. Through these platforms, students can collaboratively
develop code, exchange feedback, and collectively solve programming tasks. In addition, trainee
teachers often work together on digital lesson planning activities, designing interactive learning
scenarios using tools such as Canva, Google Classroom, and Code.org. These activities help future
educators learn how to create engaging digital learning environments that support active student
participation.

Governmental and institutional support has also play ed an important role in the development of
collaborative learning approaches in Kazakhstan. The Ministry of Education has emphasiz ed the
importance of digital transformation through initiatives such as the national program “Digital
Kazakhstan,” which aims to strengthen digital infrastructure and promote the integration of modern
technologies in schools and universities. Educational technology platforms, including the national
platform BilimLand as well as various international digital tools, are increasingly incorporat ed into
teacher training programs. In addition, universities frequently organize professional development
workshops and seminars focused on the use of collaborative technologies and innovative teaching
strategies, helping educators integrate OCL principles into their instructional practice.

An important example of innovative educational practice in Kazakhstan can be observed in the
network of Nazarbayev Intellectual Schools (N IS). These schools are widely recognized as models of
modern, research-based education and active employ collaborative and inquiry-based learning
approaches in STEM subjects, including informatics. Teacher trainees often participate in observation
and teaching practice within N IS classrooms, where they gain first-hand experience with collaborative
instructional methods and technology-rich learning environments. Such experiences allow future
teachers to understand how collaborative learning strategies can be effectively implemented in real
classroom settings.

The shift to online education during the COVID-19 pandemic significant ly contribut ed to the wider
implementation of open collaborative learning practices in Kazakhstan. Higher education institutions
and teacher preparation programs had to rapidly reorganize the learning process and adapt to
mucranonHoe oOydenne through the active use of digital communication and collaboration tools,
including Microsoft Teams, Zoom, and Trello. These platforms enabl ed students and instructors to
conduct virtual discussions, coordinate group projects, exchange learning materials, and participate in
collaborative academic activities. The experience demonstrat ed that digital technologies can effectively
support teamwork and interactive learning even when the educational process is conduct ed entire ly in
an online format.Despite its considerable potential, the implementation of open collaborative learning in
Kazakhstan also faces several challenges. One of the most significant issues is the digital divide
between urban and rural educational institutions. Schools and universities in remote areas may lack
stable internet access or modern technological equipment, which can limit opportunities for
collaborative digital learning. To address this issue, national initiatives are focused on expanding
broadband internet coverage and providing digital resources to underserved regions.

Another challenge relates to cultural and pedagogical traditions. In some educational settings,
hierarchical teacher-centeryd practices remain dominant, which may conflict with the more open and
participatory nature of collaborative learning environments. Teacher training programs therefore play a
crucial role in gradually introducing collaborative pedagogies while maintaining sensitivity to local
educational traditions and institutional contexts.

Finally, a lack of preparedness among some educators may also hinder the effective implementation
of OCL. Not all teachers are familiar with digital collaboration tools or with pedagogical strategies that
support collaborative learning. For this reason, continuous professional development programs,
mentoring initiatives, and institutional support are essential for building the necessary competencies
among university instructors and school teachers. Addressing these challenges can significant ly
enhance the effectiveness of open collaborative learning and contribute to the development of a more
innovative and flexible system of teacher education in Kazakhstan.
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Table 2: Key Features of OCL in Kazakhstan’s Teacher Training

Aspect Implementation in Kazakhstan Examples

Digital Tools Wide use of platforms like Moodle, Google  Collaborative lesson planning, peer-
Workspace, and BilimLand review sessions

Practical Collaborative software development and Apps for bilingual teaching, digital
Applications digital educational content creation tools for rural education
Government Support from “Digital Kazakhstan” and N IS Infrastructure improvement,
Initiatives schools training workshops
Overcoming Addressing digital divides and cultural Expanding internet access,
Challenges barriers promoting blended approaches

Prospects for Further Development. Kazakhstan is pois ed to expand its use of OCL through:

Blend ed Learning Models: Combining face-to-face and online collaborative approaches for more
flexibility. Rural Education Programs: Targeting rural teacher trainees with specialized collaborative
tools that work offline or in low-bandwidth environments. International Collaboration: Partnering with
global educational institutions to adopt best practices in OCL and digital pedagogy.

Objectives of the Practical Study Aim: To test the impact of implementing a didactical ly design ed
COL system on the professional and pedagogical preparation of future computer science teachers.

Tasks:

- Introduce COL-bas ed project modules into the teacher training curriculum.

- Assess the influence of COL on subject knowledge, collaborative competences, pedagogical
practice, and student satisfaction.

- Formulate practical recommendations for scaling COL within teacher education.

Didactic Model of COL (Principles)

Didactic Model and Methodology of the Pilot Implementation.

The suggested model of Collaborative Open Learning (COL) desigmied for the preparation of future
computer science teachers is grounded in several fundamental didactic principles. One of the central
ideas of the model is problem-based learning, where students participate in realistic project activities
connected with actual school practice and professional teaching situations. Through these tasks, future
educators gain opportunities to apply theoretical concepts in practical contexts while simultaneously
strengthening analytical and problem-solving abilities.

Another essential component of the model is guided autonomy. Within this approach, students
complete collaborative tasks in small groups, whereas the instructor performs the role of facilitator
rather than a traditional lecturer. The teacher provides methodological support, coordinates the learning
process, encourages reflection, and helps students organize teamwork effectively. The model also relies
on the active use of digital technologies, including learning management systems (LMS), online
communication tools, and code-sharing platforms, which simplify collaboration, project documentation,
and monitoring of team participation.

An equally significant principle involves reflection and formative assessment. This aspect of the
model is implemented through peer evaluation, collaborative assessment rubrics, and continuous
feedback procedures. Such methods encourage students to analyze both their own performance and the
contributions of their teammates, promoting reflective thinking and ongoing improvement throughout
the learning process. In addition, the model incorporates adaptive elements that allow flexible role
distribution within teams and provide additional instructional support for students with varying levels of
technical knowledge and academic preparation.

To determine the effectiveness of the proposed methodology, a pilot study was conducted over the
course of one academic semester. The research involved 60 undergraduate students enrolled in a
computer science teacher education program. Participants were separated into two equal groups
consisting of 30 students each. The control group studi ed according to a traditional instructional model
that includ ed lectures and individual assignments. Meanwhile, the experimental group participated in
learning activities organized according to the COL framework. Their training was based on six
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collaborative project modules completed in small teams of five to six students. Weekly facilitated
sessions were conducted through an LMS environment, and the educational process additionally
included peer assessment activities and mini-teaching presentations in which students demonstrated
instructional techniques and programming tasks to their classmates.

The effectiveness of the model was evaluat ed using several indicators. These includ ed a
programming competence score measur ed through a standardized test on a scale from 0 to 100, a
collaboration score evaluat ed through a rubric on a scale from 1 to 5, and a teaching practice grade
based on the performance of mini-teaching sessions, also assessed on a scale from 0 to 100. In addition,
student satisfaction with the learning process was measured through a self-assessment survey using a
five-point scale.

The main aim of the study was to examine the impact of implementing a didactically structured COL
system on the professional and pedagogical preparation of future computer science teachers. In order to
achieve this aim, several research tasks were formulated. These includ ed introducing COL-based
project modules into the teacher training curriculum, assessing the influence of collaborative open
learning on subject knowledge, collaborative competences, pedagogical practice, and student
satisfaction, as well as formulating practical recommendations for scaling the use of COL within teacher
education programs.

Summary Table:

Group Programming Collaboration Practice (M£SD) Satisfaction

(M£SD) (M=SD) (M=SD)
Control 68.2+8.0 2.8+0.6 70.1+£7.0 3.1+£0.5
Experimental 77.3+£7.0 3.8+0.5 79.2+6.0 40+£04
(CoL)

Results and discussion. The results of the pilot implementation indicate that the experimental group
using the Collaborative Open Learning (COL) model demonstrat ed higher performance across most
evaluation indicators compared to the control group. Overall, the experimental group outperform ed the
control group in programming knowledge, collaboration competences, teaching practice performance,
and student satisfaction.

In terms of programming competence, students in the experimental group achieved an average score
that was approximately nine points higher than that of the control group. This result suggests that
participation in collaborative project-bas ed activities may contribute to a deeper understanding of
programming concepts and more effective application of theoretical knowledge in practice.
(Kolumbayeva & Tanatova, 2023). A particular ly notable difference was observed in the area of
collaboration competences. The experimental group demonstrat ed an improvement of approximately
one point on a five-point rubric scale, indicating a stronger ability to communicate, coordinate tasks, and
work effectively within teams. These results highlight the importance of structured collaborative
activities for developing transversal competences that are essential for future teachers.

The teaching practice performance of the experimental group also showed improvement, with an
average increase of approximately nine points compar ed to the control group. This finding suggests that
participation in project-based tasks and public mini-teaching sessions may enhance students’
pedagogical readiness and confidence in applying teaching strategies.

Finally, the results of the student satisfaction survey reveal ed a moderate increase of approximate ly
0.9 points in the experimental group. This indicates that students generally perceived the collaborative
learning environment as engaging and beneficial for their professional development.

A comparative analys is of the results across four key indicators—programming competence,
collaboration skills, teaching practice performance, and learning satisfaction—shows a consistent
advantage for the experimental group. The most significant differences were observ ed in collaboration
competences, where the COL model provided structured opportunities for teamwork and peer
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interaction. Programming scores were also slightly higher in the experimental group, suggesting that
collaborative project work can positively influence the development of technical skills.

Although improvements were observed in teaching practice performance, the overall level of th is
indicator remain ed relatively modest in both groups, which may be explained by the limit ed duration
of the pilot implementation. Similarly, student satisfaction scores were relative ly close between the two
groups, indicating that while collaborative learning environments were positive ly perceiv ed, traditional
learning formats may still be familiar and comfortable for some students.

Overall, the results suggest that the implementation of the COL model contributed to measurable
improvements in collaboration skills and programming competence, while changes in teaching practice
and satisfaction were less pronounced during the short pilot period.

Comparison of Average Indicators: Control vs COL

Control
Experimental

Average Values
N w B wn o)) ~
o ) [s) =) =) =)

=
[=]

Programming Collaboration Practice Satisfaction

The results of the present study indicate that the incorporation of collaborative open learning into
teacher education may have a positive effect on both academic achievement and the development of
transversal competences. Participation in collaborative project activities encouraged students to engage
more actively in the learning process, exchange ideas with peers, and apply programming knowledge
within realistic educational situations. These experiences contributed to a stronger relationship between
theoretical preparation and practical teaching application.

One of the factors that significantly influenced the effectiveness of the COL model was the changing
role of the instructor within the educational process. Instead of focusing mainly on traditional lecturing,
the instructor supported students as a facilitator by guiding teamwork, offering methodological
assistance, and encouraging reflection on collaborative activities. In addition, the use of structur ed
evaluation criteria and step-by-step project organization help ed maintain productive interaction within
teams and ensur ed that group activities remain ed focus ed on clear ly defined educational objectives.

Another key element of the model was technological support. The use of learning management
systems and collaborative digital tools made it possible to organize communication, document project
progress, and maintain transparency in group contributions. These digital environments help ed students
coordinate tasks, exchange feedback, and manage their projects more efficiently.

Despite the positive outcomes, several limitations should be acknowledged. The study was
conducted as a small-scale pilot involving a limited sample of participants and covering only one
academic semester. As a result, the findings should be interpreted cautiously and cannot be generalized
without further research. Additionally, some elements of the dataset were designed primarily to
demonstrate the potential analytical framework used in the study.

Based on the results of the pilot implementation, several practical recommendations can be
formulated for integrating collaborative open learning into teacher education programs. First, it is
important to design learning modules in a step-by-step structure that gradually introduces students to
collaborative project work. (Knutas, 2015). During the first two weeks, students can form teams and
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receive training in the use of digital collaboration tools. The following six weeks may focus on iterative
project cycles, including interim presentations and peer review sessions. In the final stage of the course,
students can participate in teaching practice activities and publicly present or defend their projects.

Another important recommendation concerns assessment procedures within collaborative learning
environments. Evaluation methods should be designed to measure not only students’ academic
understanding of the subject but also the effectiveness of teamwork and the level of individual
participation in group activities. The use of detail ed assessment rubrics makes the evaluation process
more transparent and balanced, while also motivating students to contribute actively to collective tasks
and shar ed project outcomes.

Third, the use of appropriate technological tools is essential for supporting collaborative learning.
Learning management systems, discussion forums, version control systems, kanban boards, and video
conferencing platforms can facilitate communication, project management, and documentation of
learning outcomes.

Finally, successful implementation of collaborative learning approaches requires adequate teacher
preparation. Universities should provide professional development workshops that help instructors
develop facilitation skills, design collaborative assignments, and apply formative assessment methods
effectively within digital learning environments. (Stahl, 2006).

Conclusion.The practical application of open collaborative learning in Kazakhstan showcases its
potential to revolutionize teacher training, particular ly in informatics education. With continu ed
investment in digital infrastructure, professional development, and innovative teaching methodologies,
OCL will become an integral part of preparing highly qualified and adaptable educators in the
country.The didactic model of COL demonstrates strong potential in enhancing the subject knowledge,
collaborative skills, and teaching readiness of future computer science teachers. Implementation requires
careful scaffolding, digital support, and professional preparation of instructors. (Jurkowski &
Abramczyk A, 2024). Future research should expand on larger samples with longitudinal data. The
didactic model of COL demonstrates strong potential for enhancing programming knowledge,
collaborative competences, and teaching readiness of future computer science teachers. Future research
should involve larger samples and longitudinal data. In addition, the integration of open collaborative
learning into teacher education programs contributes to the development of reflective practice and
lifelong learning skills, which are essential for educators in rapidly evolving digital environments. By
engaging future teachers in authentic collaborative tasks, OCL fosters learner autonomy, critical
thinking, and the ability to adapt pedagogical strategies to diverse educational contexts. These
competencies are particularly important in informatics education, where technological change demands
continuous professional growth. Furthermore, the adoption of COL encourages the alignment of teacher
training with international educational standards and promotes academic openness and knowledge
sharing. Institutional support, policy alignment, and the development of quality digital learning
resources will play a key role in ensuring sustainable implementation. Overall, the findings indicate that
open collaborative learning represents a promising pedagogical approach capable of strengthening both
theoretical and practical components of teacher preparation, thereby enhancing the quality and relevance
of computer science teacher education in Kazakhstan.

In addition, the propos ed didactic model can serve as a transferable framework that may be appli ed
not on ly within Kazakhstan but also in other teacher education systems experiencing similar challenges
related to digitalization and the preparation of computer science educators. From a methodological
standpoint, the integration of collaborative project-based activities, digital educational platforms, and
guided instructional facilitation creates an approach that is both systematic and adaptable for
competence development.

Future investigations should rely on mixed-method research methodologies that combine quantitative
indicators of academic performance with qualitative analys is of student engagement, interaction, and
instructional effectiveness. Comparative studies conducted across different cultural and educational
contexts could further expand the empirical foundation of the research and improve the broader
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applicability of the findings. By positioning open collaborative learning within a well-structured
methodological framework, this study contributes to contemporary international discussions on
innovative teacher education and highlights the potential of COL as a sustainable approach for preparing
future computer science teachers in modern digital learning environments.
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DIAGNOSING THE EDUCATIONAL COMPONENT OF FUTURE
BIOLOGY TEACHERS USHING THE 4C APROACH

Abstract

The article explores the role of the 4C approach in contemporary education and analyzes the diagnostic results concerning
the educational component of future biology teachers’ professional competence. The study aims to determine the level of
development of critical thinking, communication, collaboration, and creativity skills among future biology teachers and to
examine the obtained results in relation to indicators of their professional preparation. The relevance of the research is
associated with the growing need to prepare teachers who are able to perform professional tasks effectively, analyze
information, make well-grounded decisions, interact productively with other participants in the educational process, and
generate new pedagogical ideas in response to changing educational demands. Within the study, the four components of the
4C framework are regarded as significant indicators contributing to the professional competence of future teachers. The
diagnostic findings demonstrate that these skills are developed unevenly among students and are characterized by different
levels of proficiency. The obtained results emphasize the importance of purposefully developing 4C skills throughout the
professional preparation of future biology teachers. The study concludes that the systematic integration of the 4C approach
into educational content and practice-oriented learning activities can contribute to strengthening students’ professional
competence and preparing them to address current challenges in their future pedagogical practice.

Keywords: professional competence, 4C, communication, collaboration, critical thinking, creativity.
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