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DIDACTIC PRINCIPLES FOR USING THE SYSTEM OF COLLABORATIVE 
OPEN LEARNING IN THE TRAINING OF FUTURE COMPUTER SCIENCE 
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Abstract. Modern society is characterized by rapid and profound changes asso-
ciated with the rapid development and spread of information technology. Success in the 
informatization of society depends largely on how all its members and, above all, teachers 
of computer science are trained. The system of joint open learning in professional computer 
science teacher training is an interconnected set of didactic systems of basic (fundamental), 
applied (technological), specialized and specialized training of computer science teachers 
in pedagogical universities, built on the concept of professional and pedagogical orientation 
of learning, should be developed not only in the logical, fundamental and technological, but 
also in the applied aspect. In this regard, in our opinion, the actual directions of develop-
ment of the system of specialized training of computer science teacher (within the existing 
specialization) is «basics of collaborative open learning». Thus, the purpose of this review 
article is to study the didactic foundations of using the system of collaborative open learning 
in the preparation of future teachers of computer science. The object of the study: the pro-
cess of subject training of future teachers of computer science in higher education. Subject 
of the study: the methodology of collaborative open learning focused on the preparation of 
future teachers of computer science.

Keywords: open learning, didactic foundations, collaborative education, training, 
computer science educators, methodology
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БОЛАШАҚ ИНФОРМАТИКА МҰҒАЛІМДЕРІН ДАЯРЛАУДА БІРЛЕСКЕН 
АШЫҚ ОҚЫТУ ЖҮЙЕСІН ҚОЛДАНУДЫҢ ДИДАКТИКАЛЫҚ 

ПРИНЦИПТЕРІ
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Аннотация. Қазіргі қоғам ақпараттық технологиялардың қарқынды дамуы 
мен таралуына байланысты жылдам және терең өзгерістермен сипатталады. 
Қоғамды ақпараттандырудың сәттілігі оның барлық мүшелерінің және ең алдымен 
информатика мұғалімдерінің қалай дайындалғанына байланысты. Информатика 
мұғалімін кәсіптік даярлауда бірлескен ашық оқыту жүйесі - оқытудың кәсіптік-
педагогикалық бағыты тұжырымдамасына негізделген, сондықтан педагогикалық 
жоғары оқу орындарында информатика мұғалімдерін базалық (іргелі), қолданбалы 
(технологиялық), мамандандырылған және бейіндік даярлаудың өзара байланысты 
дидактикалық жүйелерінің жиынтығы тек логикалық, іргелі және технологиялық 
жағынан ғана емес, сонымен қатар қолданбалы аспектіде де дамуы тиіс. Осыған 
байланысты, біздің ойымызша, информатика мұғалімін мамандандырылған даярлау 
жүйесін дамытудың өзекті бағыты (қолданыстағы мамандандыру шеңберінде) 
«бірлескен ашық оқытудың негіздері» болып табылады. Осылайша, осы шолу 
мақаласының мақсаты болашақ информатика мұғалімдерін даярлауда бірлескен 
ашық оқыту жүйесін қолданудың дидактикалық негіздерін зерттеу болып табылады. 
Зерттеу нысаны: жоғары мектепте болашақ информатика мұғалімдерін пәндік даярлау 
процесі. Зерттеу пәні: болашақ информатика мұғалімдерін даярлауға бағытталған 
бірлескен ашық оқыту технологиясының әдістемесі.

Түйін сөздер: ашық оқыту, дидактикалық негіздер, бірлескен оқыту, дамыту, 
информатика оқытушылары, әдістеме
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Аннотация. Современное общество характеризуется быстрыми и 
глубокими изменениями, связанными с бурным развитием и распространением 
информационных технологий. Успех информатизации общества во многом зависит 
от того, как подготовлены все его члены и, прежде всего, учителя информатики. 
Система совместного открытого обучения в профессиональной подготовке учителя 
информатики — взаимосвязанная совокупность дидактических систем базовой 
(фундаментальной), прикладной (технологической), специализированной и 
профильной подготовки учителей информатики в педагогических вузах, построенная 
на концепции профессионально-педагогической направленности обучения, должна 
быть развита не только в логическом, фундаментальном и технологическом, но 
и в прикладном аспекте. В связи с этим, на наш взгляд, актуальным направлением 
развития системы специализированной подготовки учителя информатики (в рамках 
существующей специализации) являются «основы совместного открытого обучения». 
Таким образом, целью данной обзорной статьи является изучение дидактических 
основ использования системы коллаборативного открытого обучения в подготовке 
будущих учителей информатики. Объект исследования: процесс предметной 
подготовки будущих учителей информатики в высшей школе. Предмет исследования: 
методика совместного открытого обучения, ориентированная на подготовку будущих 
учителей информатики.

Ключевые слова: открытое обучение, дидактические основы, совместное 
обучение, подготовка, преподаватели информатики, методология

Introduction
Modern standards of bachelor’s degree in teacher education provide for the for-

mation of a diverse competence of graduates. However, in order to effectively organize 
collaborative open learning, a future teacher of computer science must possess special com-
petencies that ensure his / her successful professional activity in the implementation of the 
learning process in a virtual environment. Within the framework of using the system of col-
laborative open learning in the training of future teachers of computer science, the organizer 
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of informatization of education should:
- have the knowledge and ability to organize the effective use of collaborative open

learning in the educational process;
- have knowledge of how to create and improve didactic systems of collaborative

open learning, implemented on the basis of modern technologies of information interaction;
- have knowledge of psychological and pedagogical diagnostics of the level of

learning, diagnostic methods of establishing the level of intellectual potential of the future 
teacher-informatics;

- be able to carry out pedagogical activities related to the implementation of open
learning in the educational process;

- be able to carry out educational telecommunication projects and implement;
- be able to ensure effective and safe use of ICT resources in the learning process, in

particular by organizing searches for relevant learning information on the Internet.
The implementation of the above-described professional training of a specialist in 

the educational process is provided by the methodical system of collaborative open learn-
ing, which is a complex dynamic formation. The possibility of any kind of complete study 
of the training material, fixed by the interpretation of the methodical system of training, can 
be achieved if some initial condition is defined, for example, any of the elements is fixed

 Literature review. The process of using collaborative open learning of future teach-
ers of computer science has always been the object of attention of both domestic and foreign 
researchers. Various questions have arisen on this topic: the study of the learning process 
through collaborative open learning, methodological and didactic foundations of this meth-
odology, efficiency factors for the use of the system of open learning of future teachers, etc. 
Accordingly, there is a need to understand how the process of using the system of collabo-
rative open learning occurs.

The formation of the content of training future teachers of computer science, their 
readiness for professional and pedagogical activity, updating and methodology of teaching 
computer science in higher education are studied in the works of Zubrilin A.A., Johnson 
D.W., Johnson R.T., Smith K.A., Aituarov D., Daupbaev L.N., Kirschner P.A., Erkens G.,
Roschelle J., Teasley S.D. et al.

In addition, the scientific works of Wang F., Hannafin M.J., Hannafin K.M., Aman-
bekov E.A., Slavin R.E., Dillenbourg P., Kumpulainen K., Mutanen M., are devoted to the 
study of various aspects of the use of the system of joint open learning. In particular, they 
consider the issues of improving the content of training in the conditions of informatization 
of education, the development of this methodology and the formation of skills of organiz-
ing the process. Thus, the problems of using the system of joint open learning in computer 
science teacher training always remain in the focus of attention of specialists in the field of 
theory and methodology of computer science education.

Results and discussion
The system of joint open learning in the preparation of future teachers of computer 

science in Kazakhstan is an important component of the modern educational process. It 
provides students with an opportunity to receive a quality education, to master not only 
theoretical knowledge but also practical skills, and to develop key competencies necessary 
for successful work in the field of computer science and teaching. The modern concept of 
education, on which its open model is based, is formed in the framework of the synergetic 
paradigm, which views the educational process as open and creative. In such a process, 
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learning and education are an integrated whole. As a result, a common space of developing 
environments is formed, which, when viewed as a whole, has much greater social and edu-
cational potential than its constituent parts. The educational process is based on purposeful, 
controlled, intensive independent work of the learner, who:

- can study at a place of convenience, on an individual schedule;
- coordinated contact with the teacher;
- has a set of special learning tools.
The fundamental long-term goal of open learning is to enable everyone, regardless

of their geographic location, to take a course of study at any educational institution of inter-
est to them. Main characteristics of the collaborative open learning system in Kazakhstan 
include:

- openness and accessibility: the learning system is open to all interested students,
regardless of their place of residence or physical presence.

- cooperation and communication: the system of joint open learning actively pro-
motes cooperation and communication between students, teachers and other participants in 
the educational process.

- flexibility and individualization: the system allows students to choose their own
pace of learning and flexibly plan their time according to their individual needs and circum-
stances.

- multimedia resources: the collaborative open learning system includes a variety of
multimedia resources, such as video lectures, interactive exercises, online courses and other 
electronic materials.

- professional training: the system of collaborative open learning in Kazakhstan
includes the professional training of future teachers of computer science.

- continuous updating and improvement: the collaborative open learning system
in Kazakhstan strives to keep abreast of the latest trends and developments in the field of 
informatics and education.

- networking: the system of collaborative open learning in Kazakhstan involves the
interaction of students and teachers through a network.

- monitoring and evaluation: the system provides for monitoring and evaluation of
students’ knowledge and skills.

The technological basis on which collaborative open learning in the preparation of 
future teachers of computer science is possible, were two platforms:

1. Campus https://www.campusedu.com/courses.
2. Moodle https://moodle.org/
Campus platform in Kazakhstan initially began to be used more than 10 years ago,

and it mainly stored files with tests, creative and individual assignments, laboratory and 
control works. The system has the ability to organize working areas for data exchange be-
tween teachers and students (future teachers of computer science), but the inconvenience 
of this system, which functions on the basis of Windows SharePoint service, led to the fact 
that through this platform future teachers of computer science mainly received assignments, 
and reports were provided using other tools, the most reliable of which was e-mail (Johnson 
et al., 2014). 
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Figure 1. Opportunities and tools of the «Campus platform» in the training of future computer sci-
ence teachers(Slavin, 2014)

Open training of future computer science teachers can also exchange material and 
technical resources (use of equipment, buildings, premises of external organizations. field 
trips, field studies, etc.). The main flow of such exchange is directed from the external en-
vironment to the educational system. The reverse flow is possible only in higher and post-
graduate education, when students actually influence the external environment already in 
the process of training. This side of «openness» can be called socio-pedagogical interaction.

In its turn, the Moodle platform was previously used for distance format courses 
for professional development and retraining, that is, there was its narrow focus on a cer-
tain category of people already educated and de facto proficient in information technology, 
including distance learning. Thus, in the process of using the system of collaborative open 
learning in the training of future teachers of computer science the following organizational 
and methodological problems are possible:

- problems of technical nature, such as the lack of computer equipment of teachers
and bachelors, lack of access to the Internet, low bandwidth of communication channels;

- misunderstanding by the participants of the educational process of the differences
in terminology («open learning», «distance learning», «joint lessons»);

- the need to choose a platform for organizing joint open lessons: lectures, seminars,
laboratory works, consulting assistance;

- lack of experience of most university teachers in the development of electronic
courses in the system of joint open learning Campus, Moodle;

- unsettled teaching methodology using online technology;
- students’ fear of connecting webcams when answering questions, and much more

(Zubrilin, 2021).
The need to quickly solve these and other problems led to the development of the 

content structure of the system of collaborative open learning of future teachers of com-
puter science. This structure can be the basis for the content of the working program of the 
discipline. It should be noted that the content of the program provides for quite frequent 
adjustments and refinements, taking into account the emergence of innovations in the field 
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of information and communication technologies. In open learning, the knowledge of future 
computer science teachers becomes a means for solving specific educational tasks. In this 
case, fundamental knowledge does not disappear — it begins to be built according to other 
laws, not for spare time, but for real needs. Universal (methodological) knowledge that 
allows evaluating and predicting the future becomes paramount. Requirements for the meth-
ods and forms of education for future computer science teachers change and, consequently, 
for the level of teacher training and their role in the educational process. Active individual 
and group (joint, collective) forms of work with educational material are becoming leading. 
The type of activity and the nature of the relationship between the teacher and the bachelor, 
who acts as a full subject of activity in solving educational tasks, receiving the necessary 
assistance from the teacher, are changing.  The organization of non-linear process of joint 
open training includes such elements as: 

- classless coursework - assumes a block-modular structure of courses, content and
time modules;

- dynamic (dynamic) schedule - allows for the rational use of training time and a
differentiated approach to the distribution of the training load.
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Figure 2. The system of using collaborative open learning in the training of future teachers of computer sci-
ence
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In addition, the course on the basis of the system of joint open training includes: 
a set of short video lectures by leading experts in the field of knowledge, additional train-
ing materials (clarifying or expanding the boundaries of new knowledge), interactive tasks 
for mastering the material and tests to control the assimilation of the passed material. The 
issue of strict timing of the educational process and identification of the learner in passing 
the final control is very important in such joint open training. There are several options for 
using open learning. The most massive is the use of this type of training as the development 
of additional material on an issue of interest (for personal purposes) or when studying this 
issue in an educational organization (as an addition to the study of the discipline). The 
second option of using it is getting additional education (advanced training, professional 
retraining). The third option is taking a course for future computer science teachers in the 
process of mastering the basic educational program (credit for some of the disciplines mas-
tered in this way) (Wang et al., 2016).   If the first option does not imply the confirmation of 
the course results, the other two options require the future computer science teacher to have 
a document confirming his / her mastery of the material. So we can outline the stages and 
characteristics of the teacher’s actions when using the system of collaborative open learning 
of future teachers of computer science.

Table 1. The process of using the system of collaborative open learning in the preparation of future 
teachers of computer science

Stages Actions

Planning and organization The computer science teacher should define the goals and objectives of the training, select appropriate learning 

materials and resources, and identify the methods and tools to be used in the training process. It is also important to 

identify groups of students and assign them to teams to work together.

Providing training materials The instructor provides students with access to necessary instructional materials, which may include e-textbooks, 

video lessons, online courses, articles, and other resources. These materials can be provided through remote learning 

platforms or specialized websites.

Organization of communication 

and cooperation

The instructor should create an environment for active communication and collaboration among students. This could 

include creating online forums, chat rooms, blogs, or other means of sharing information where students can ask 

questions, discuss topics, and work together on projects.

Tasks and projects Students are given tasks and projects to complete in groups or individually. The tasks should be practical and related 

to real-world computer science situations. This allows students to put their knowledge into practice, develop creative 

thinking, and solve real-world problems.

Monitoring and feedback The instructor monitors students’ work and provides regular feedback on their achievements and progress. This helps 

students evaluate their progress, correct mistakes, and develop further.

The system of collaborative open learning should be learner-centered, that is, it 
should provide an individual trajectory, according to his capabilities and needs. In higher 
education, it is better to use blended learning on the basis of collaborative open lesson: to 
combine traditional classroom forms with open learning (Kirschner et al., 2013). The learn-
ing content contained in the courses of future computer science educators should be paired 
with social experiences and communication. The introduction of open courses into the train-
ing process of the main educational programs for future teachers of computer science helps 
to solve many issues:

- first, the future teacher of computer science in his free time can get the necessary
and necessary information on his subject, as well as in the field of psychological and peda-
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gogical component of the future profession. 
- secondly, joint open learning helps to develop teacher’s information and commu-

nication culture, to master technical means used in the educational process.
- thirdly, mastering the curriculum promotes the formation of sustainable motiva-

tion for the learning process, qualitatively selected course material increases interest in the 
subject and encourages further educational research. 

- fourthly, collaborative open-ended learning prepares the future teacher of comput-
er science for independent high-quality development and support of similar courses in 
the future (Dillenbourg, 2019).

Also, it is important to use a built environment program, such as «EG», to analyze 
the progress of future computer science teachers (Aituarov et al., 2020). This program helps 
to analyze and evaluate students’ progress and to present the results in the form of a «white-
board» based on percentages and clear indicators.

Figure 3. EG system for evaluating the learning activities of future computer science teachers 
(Aituarov et al., 2020)  

Based on this program in a system of collaborative open learning, the teacher can 
analyze and understand that the lesson should be, for example, provided with the necessary 
teaching material:

- additional theory;
- practice in the form of competence-oriented tasks, in the performance of which

students learn the material better, at the same time mastering the technology of attaching 
reporting documents;

- final test, which allows students to work with tests in this system (Roschelle et
al., 2015).

The advantages of collaborative open learning system in training future computer 
science teachers in Kazakhstan include flexibility and accessibility of education, use of 
modern information technologies, active interaction and cooperation of students, and sup-
port from teachers. However, it is necessary to consider the challenges that the system of 
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collaborative open learning may face, such as organizational aspects, the need to develop 
students’ self-organization and self-discipline skills, as well as ensuring the quality of edu-
cation and effective assessment of knowledge and skills (Amanbekov, 2016).

In an open information-educational environment, the main elements of the peda-
gogical system in the education of future teachers of computer science undergo the follow-
ing changes:

- the goal of higher education is not the passive acquisition of knowledge by stu-
dents, but their active «extraction» and generation of new, own knowledge;

- the content is represented by open educational courses and resources from differ-
ent authors and author’s groups;

- the basic technical means of learning are network technologies, including web
2.0 technologies and various Internet services in conjunction with personal workstations of 
students and teachers (personal computer, tablet, cell phone);

- organizational forms of learning become open educational courses, providing a
permanent and universal access (availability) of educational content to anyone (mass); from 
the learner - self-organization learning;

- the leading teaching methods are collective cooperation and collaboration of
teachers and students;

- the priority means of interaction between teachers and students (along with e-mail)
are the social services of the Internet;

- the emphasis of the teacher’s activity shifts to the design, creation and mainte-
nance of open educational courses, development of their schedules, acting as a tutor (guide) 
on a variety of learning trajectories.

Conclusion
In conclusion, the system of collaborative open learning is an effective and innova-

tive approach to the training of future teachers of computer science in Kazakhstan. It is based 
on the principles of active interaction, cooperation and communication between students 
and teachers, which allows students to develop not only knowledge and skills, but also key 
competencies necessary for modern education and professional activities. Application of 
didactic principles in the use of collaborative open learning system promotes effective infor-
mation transfer, stimulates active participation of students, develops their creative thinking, 
ability to independent and collective problem solving, as well as develops self-organization 
and self-management skills. It should be noted that the training of future computer science 
teachers has a significant dynamism due to the intensive development of tools and methods 
of computer science as a complex scientific discipline. This fact determines the need for 
continuous improvement of the main provisions of the content concept of subject training 
of future computer science teachers, which is reflected in the relevant educational standards.

In general, the system of collaborative open learning in Kazakhstan is a promising 
approach to the training of future teachers of computer science, which promotes the devel-
opment of active, creative and competent professionals in the field of information technolo-
gy. Its use allows students to receive a quality education, prepare for professional activities 
and successfully adapt to the rapidly changing requirements of the information society.
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