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Research topic: Teaching method of future computer science teachers
computer networks on the base of simulation.

Learning purpose: to develop a methodology for teaching computer
networks based on network simulation by future computer science teachers.

Research goals:

— to analyze the scientific and pedagogical and educational literature on the
problems of teaching computer networks in the preparation of future computer
science teachers;

— to show the possibilities, to determine the need for training computer
networks based on modeling networks of future computer science teachers;

— to clarify the structure and content of teaching computer networks to future
computer science teachers based on network modeling;

— development of computer network training tools for future computer
science teachers based on network modeling;

— development of a methodology for teaching computer networks based on
modeling networks of future computer science teachers;

— experimental experimental verification of the effectiveness of computer
network teaching methods based on network modeling by future computer science
teachers.

Research methods: analysis, generalization, generalization of philosophical,
pedagogical, psychological and scientific-methodical literature, educational
standards, curricula, teaching aids on the topic of research; methods of observation,
interviewing, questioning, testing of students; conducting experimental
experimental work and summing up; method of statistical processing.

Basic principles of protection (proven scientific hypotheses and other
concepts that are new knowledge):

The methodology for teaching future computer science teachers computer
networks based on modeling networks using software environments and augmented
reality, as well as the content and tools for teaching future computer science teachers
computer networks based on modeling networks using software environments and
augmented reality, the possibilities of teaching future computer science teachers
computer networks based on Cisco Packet Tracer, NetEmul environments and
augmented reality were demonstrated and the need was identified.

The main results of the research:



— the possibilities are demonstrated and the necessity of training future
computer science teachers in computer networks based on network modeling using
software environments and augmented reality is determined,;

— the structure and content of training computer networks of future computer
science teachers on the basis of network modeling using software environments and
augmented reality has been clarified,;

— based on network modeling using Cisco Packet Tracer, NetEmul and
augmented reality environments, computer network training tools for future
computer science teachers have been developed;

— a methodology for teaching computer networks to future computer science
teachers based on network modeling using software environments and augmented
reality has been developed.

Novelty and significance of the results obtained:

The significance of the scientific research lies in the further development of
the field of theory and methodology of teaching computer science pedagogical
science based on the simulation of computer network learning (software
environment technology and augmented reality).

The first scientific result is new, since for the first time the possibilities have
been demonstrated and the need for training future computer science teachers in
computer networks based on network modeling using software environments and
augmented reality has been determined. The possibilities of augmented reality and a
software environment that visualizes a dynamic image of the main components of a
computer network and the processes of their installation and functioning on a
computer screen are demonstrated, literature analysis is carried out, the inability to
provide a full practical orientation of computer network training in educational
institutions is noted. It was caused by difficulties in using real devices, a lack of
computer hardware capabilities when using virtual machines, these difficulties could
be avoided with the help of network modeling. Network modeling refers to the
dynamic image of the main components of a computer network, visualization and
display on the computer screen of the conditions of their installation and operation.
It follows from the above that it is necessary to use software environments and
augmented reality that simulate the structure and functioning of networks.

The second scientific result is new, since for the first time the structure and
content of teaching computer networks to future computer science teachers based on
network modeling using software environments and augmented reality has been
clarified. The content of teaching elective discipline «computer networks and web
technologies» on the basis of network modeling is clarified. Network modeling
software environments and augmented reality allow solving professional tasks of
future computer science teachers in designing, configuring, maintaining and
managing computer networks and fully providing them with high-quality training in
this field.

The third scientific result is new, since for the first time computer network
training tools based on network modeling have been developed for future computer
science teachers using Cisco Packet Tracer, NetEmul and augmented reality
environments. Learning tools contribute to the development of students' ideological



abilities, develop their thinking, contribute to the independent search and
assimilation of new knowledge. Cisco Packet Tracer, NetEmul and augmented
reality environments were used as training tools for future computer science teachers
based on network modeling. In addition, on the basis of network modeling for future
computer science teachers, an electronic manual for teaching computer networks and
an educational and methodological manual for laboratory work have been
developed.

The fourth scientific result is new, since for the first time a methodology has
been developed for teaching future computer science teachers computer networks
based on network modeling using software environments and augmented reality.
The developed methodology allows the use of software environments and
augmented reality modeling networks, develops students' creative thinking and
problem-solving skills. Active methods and a demonstration method are offered as
the main methods of teaching a computer network. At the same time, the results of
the experiment showed the high efficiency of the methodology of teaching computer
networks based on network modeling by future computer science teachers.

Compliance with the directions of science development or state
programs:

Message of the President of the Republic of Kazakhstan N.Nazarbayev to the
people of Kazakhstan «New opportunities for development in the conditions of the
fourth industrial revolution» (January 10, 2018); State mandatory standards of
higher and postgraduate education (July 20, 2022, Ne2); State mandatory standards
of preschool education and training, primary, basic secondary and general
secondary, technical and vocational, post-secondary education (August 3, 2022, Ne
348); President Kassym-Jomart Tokayev’s State of the Nation Address «A just state.
One nation. A prosperous society» (September 1, 2022); The concept of
development of the information and communication technologies and digital sphere
industry (December 30, 2021, Ne961).
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