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Abstract 
The paper considers the ways of improving the quality of education by the use of ICT. The states and 
prospects for the introduction of new technologies in universities of different countries are discussed. 
The own experience of the development and implementation of IT related programs is shown. 

International University of Information Technologies has experience in the use of IT in the educational 
process. 

For example, on the subject "Physics" the classes are conducted with the use of information 
technologies. There are the virtual laboratories, online tutorials, 3D animation, mobile educational 
applications, which are developed by teachers and students of the university. 

Our university is also a member of a Program of Networking Academies of Cisco Systems 
Corporation. Cisco Networking Academy successfully operates in the university. Courses such as IT 
Essentials, CCNA, CCNA Security, CCNP, Linux Fundamentals are implemented in educational 
process as a separate disciplines on specialties «Computer systems and software engineering» and 
«Radio Engineering, Electronics and Telecommunications». 
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1 INTRODUCTION  
Currently, information technologies are widely used in such fields as education, science, engineering 
and technology. Moreover, the continuous development of science, engineering and technology leads 
to the appearance of new information systems, as well as to the development and improvement of 
existing ones. With regard to education, the introduction of new technologies, as well as the 
comprehensive modernization are the main issues important not only in Kazakhstan, but also 
throughout the world [1]. The authors of “3D Physics Virtual Laboratory as a Teaching Platform” [2] 
believe that the main focus of the modernization in education should be the following: comprehensive 
implementation of the new information technologies, computerization of educational institutions and 
innovation work of the teaching staff of higher education institutions. The newest information 
technologies in education allow leverage scientific and educational potential. For example, leading 
universities may attract the best teachers to create Massive Open Online Courses, to expand the 
audience of students and increase the quality of education. 

Let us introduce here some experience in the use of information technologies in the higher education. 

Georges-Louis Baron and Eric Bruillard [3] explain the French experience in the use of IT in education. 
It was shown that the effective implementation of ICT involves students into the educational process, 
promoting the widest possible disclosure of their abilities, and activation of mental activity. 

Higher education of India is experiencing rapid growth of the development and integration of IT [4]. It 
was shown that mostly private universities and institutes have integrated ICT into the management 
and administration. The results of scheduling features, monitoring and evaluation of the quality of 
education and research policy were presented.  

The widespread implementation of IT in the educational process is observed in Singapore [5]. The use 
of IT in schools and institutes of higher education led to the leveraging of quality and quantity of 
information materials, increasing the efficiency of individual approach to students, enhancing the 
effectiveness of learning, as well as developing of creative thinking. 
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IT plays a major role in the development of the economic growth of countries, particularly in Africa, 
where the available indicators show correlation between innovations and financial health [6]. It was 
shown that the development of human capital, which is being built on a strong institutional quality, is 
critical if African countries want to improve the efficiency of the use of IT and its associated benefits. 

Samia M. in his article [7] overviewed the use of ICT and the digital divide in Sudan. He emphasizes 
the need to bridge the digital divide in order to improve equality in the use of IT in Sudan. 

Implementation of information technologies in the educational process will bring all aforementioned 
benefits only if they are effectively complement the existing technologies of training or if they introduce 
additional advantages in comparison with traditional forms of education. 

2 GENERAL 
International University of Information Technologies has experience in the use of IT in the educational 
process. 

For example, on the subject "Physics" the classes are conducted with the use of information 
technologies. There are the virtual laboratories, online tutorials, 3D animation, mobile educational 
applications, which are developed by teachers and students of the university. 

Virtual Laboratories are a virtual software environment, in which it was organized the possibility of 
studying behaviors of objects and their aggregates and derivatives set with a certain degree of detail 
with respect to real objects within a particular area of expertise. At present time there is a set of virtual 
laboratories in Kazakh, Russian and English on such topics as mechanics, dynamics, 
thermodynamics, hydrodynamics, electricity and magnetism, optics, atomic and quantum physics (see 
Fig. 1-Fig.6). 

 
Figure 1. Initial window of the virtual laboratory 

 
Figure 2. Example of "Magnetic induction of the Earth" laboratory work window 

For each experiment, it was developed a separate 3D model and implemented the physics engine, 
calculating the interaction models of objects, which in combination resulted to a very precise modeling 
and visualization of objects and processes of the real world. The models were created using 3Ds Max, 
Blender and Google SketchUp, the implementation of virtual laboratory activities was carried out in 
Microsoft .NET XNA environment, Unity 3D environment using C # and JavaScript programming 
languages. 
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Figure 3. Example of "Clement-Desormes Method" laboratory work window 

 
Figure 4. Example of "The study of the phenomenon of photoconductivity" laboratory work window 

 
Figure 5. Example of "Scanning Electron Microscope Quanta 3D 200i" laboratory work window 

 
Figure 6. Example of "Aerodynamics" laboratory work window 

Figure 7 shows a screenshot of a mobile application for courses «Physics-1» and «Physics-2". This 
application is developed for devices running iOS operating system and allows to study the theory to 
laboratory works, equipment installation, to check the knowledge by answering questions, 
communicate with the teacher via chat, as well as access to social networks.  
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Figure 7 Mobile app screenshot on the IOSon the courses «Physics-1» and «Physics-2" 

Electronic textbook (Fig. 8) is a supplementary material for self-study student on  "Physics" subject. 
This tutorial presents the theoretical material, tasks, tests, video lessons and animations. Through the 
use of hypertext, electronic textbook reduces the search time and the Learning in times. Electronic 
textbook also contains a thematic and practice tests for self-control. The feature of the designed 
electronic textbook is the regularly update of its content and test questions.  

IITU is a member of a Program of Networking Academies of Cisco Systems Corporation. Cisco 
Networking Academy is successfully operates in the university. Courses such as IT Essentials, CCNA 
(Cisco Certified Network Associate), CCNA Security, CCNP (Cisco Certified Network Professional), 
Linux Fundamentals are implemented in educational process as a separate disciplines on specialties 
«Computer systems and software engineering» (further CSSE) and «Radio Engineering, Electronics 
and Telecommunications» (further RET). 

For a more clear understanding of the processes occurring during data transmission, on lab lessons of 
networking technologies exercises are performed on software by Cisco – Cisco Packet Tracer (further 
PT). 

PT is a virtual network simulator and is used by teachers and students of Cisco networking academies 
all over the world. It allows building workable prototypes of networks, configuring switches, routers and 
multifunctional devices using direct analog of Cisco IOS, furthermore, it has the ability to perform 
multi-user exercises. In the simulator implemented routers Cisco 1841, 1941, 2620XM, 2621XM, 
2811, 2901, 2911, 819, switches Cisco 2950, 2960, L3-switch 3560, firewall Cisco 5505, wireless 
router WRT300N, end devices such as PC laptop, tablet etc. In the last version of Cisco Packet Tracer 
6.3 were added cell towers for using in perspective. 

 
Figure 8 Electronic textbook at the rate “Physics-1” and “Physics-2” 

Cisco Packet Tracer allows you to split the data transfer process by layers open systems 
interconnection basic reference model (OSI) at any stage of the transmission, providing 
comprehensive information about the data in each protocol data unit (PDU). This separation of the 
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process facilitates understanding of the principles of networking devices during data transmission, 
including preparations for the transfer, opening and closing session. Furthermore, PT has a possibility 
of visual representation of data flow in the form of packets, which gives an indication of data 
movement on a network environment. 

The University is also a member of the Microsoft IT Academy program. Programming courses are 
implemented in learning process as elective courses. In the autumn of 2015 at the Department 
«Computer engineering and Telecommunications» was opened the first VMware IT Academy (vITA) in 
Kazakhstan and Central Asia. In the future, it planned to implement Academy courses in the 
educational process. 

Thus, participation in such programs provides students with the opportunity to prepare for Cisco and 
Microsoft certification exams during the studying process, get a discount on the exams, as well as to 
improve their competitiveness in the labor market, having received the relevant international 
certificates. 

3 CONCLUSIONS 
Thus, the experience of the implementing of IT in the educational process in IITU shows motivation, 
need and interest in gaining knowledge, but also plays an important role in the professional 
development of teachers. In the future, the university plans to expand the use of IT in the educational 
process, in particular the use of virtual and augmented reality technologies, Soft Defined Radio and 
Cognitive Radio. 
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