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 ABSTRACT 

The realities of modern society indicate the necessity for widespread 

use in the activities of any specialist services of global 

informatization. In this regard, the requirements to the formation of a 

high level of information culture of future specialists in the university 

as a mandatory component of their future professional activity are 

actualized. The effectiveness of solving the problem of quality of 

training of modern specialists largely depends on the conditions of 

constant and motivated information activities of departments. The 

aim of the work is to substantiate the model of the digital environment 

of the department, contributing to the formation of professional 

information culture of students. Projective strategy and information 

modeling of the object as a system were used in the construction of 

the digital model of the department. The external, internal criteria and 

quality indicators of digitalization of the information environment, 

the main software and information components are substantiated. The 

designed digital environment of the department contributes to the 

motivation of students and teachers to educational and professional 

activities. The proposed model began to be implemented in a number 

of universities in Krasnoyarsk. The materials of the article have 

practical value for all participants of the educational process at the 

university, including specialists in informatization of education, 

administrative workers responsible for the quality of the educational 

process at the university. 

 

1. Introduction 

Information culture of the person can be formed effectively in the conditions of saturated, accessible and 

continuous information interaction with application of all modern types and hardware and software means of 

communications. Since the department at the university is the main educational structure, it is obvious that the 
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information environment makes its main contribution to the formation of information culture of employees and students.  

Currently, each university uses certain information systems and electronic resources that accompany the 

educational process. The problems of improving the procedures for planning, management and control of scientific and 

educational activities have caused the necessity for education workers to increasingly provide reporting materials about 

their professional activities to various authorities, to prepare summaries for competitive and organizational events. 

Therefore, each student and teacher needs to maintain their own rating portfolio for automated accumulation of the 

history of their achievements with a set of supporting documents. Attempts to automate the processes of expert 

monitoring of educational resources to ensure the availability, efficiency and effectiveness of scientific and educational 

work of the department became important. In the conditions of "digitalization" of education, the effect of the use of 

electronic educational resources largely depends on their quality and the relevant competencies of the teacher. Their 

objective assessment and low cost of such procedures is possible only with the use of special automated expert systems.  

Modern technologies enable to create a digital environment of the department, where necessary information and 

resources become transparent and accessible, providing a dramatic increase in the quality of information interaction of 

all participants of educational process, whereby the effect of the formation of high-information culture, not only of 

students, but also of teachers can be achieved.  

Thus, there is a scientific problem-what should be the digital environment of the department, providing the 

formation of a high level of information culture of students and employees of the university?  

The purpose of the work is to substantiate the projective strategy of creation and development of the digital 

environment of the department, to identify criteria and ways of assessing its quality from the standpoint of improving 

the level of professional information culture of participants of the educational process in higher education. 

The digital environment of the department will be understood as a set of information resources, information 

systems and means of interaction between employees and students in special conditions of professional information 

infrastructure of the department based on digital technologies and communications. 

2. Literature Review 

Currently, teachers and students of a particular university are not fully ready to apply new techniques and 

technologies of information interaction. Attempts by specialists to create automated information systems of the 

department in particular, and the university as a whole, do not always lead to their effectiveness. The emerging 

difficulties should be associated primarily with the low level of information culture of information technology users [1]. 

The concept of "information culture" was formed in the second half of the twentieth century and has gained 

popularity in recent years [2, 3]. It is crucial to highlight the concept of "professional information culture of the future 

specialist" as one of the most important components of his professional training. Unfortunately, the university 

educational programs do not sufficiently pay much attention to these issues. More often they are limited to the disciplines 

of Informatics and ICT, assigning them the functions of formation and development of information literacy of students. 

Professional information culture of the person becomes the area of meta-knowledge, should become a way of life. Its 

high level is the most important factor of professional competence, and the way of its formation is the most important 

direction of improving the educational process in the university [4, 5, 6]. 

In the issue of improving the level of information culture of the student, attention must be paid to his constant 

continuous activity in the information environment, information interaction with teachers and educational resources on 

relations: subject-subject, subject-object, subject-object-subject [7]. 

Digital environments are now becoming a mandatory component of the life of the university at all its levels: 
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management, execution, training. In the research [8] it is shown that information and educational environments provide 

an opportunity to significantly improve the efficiency of the educational process, to develop information competence 

and information culture of all participants of education. However, to do this, it is necessary to develop their readiness 

for professional activities in such ICT-rich environments.  

There are various criteria for assessing the quality of information and educational environments. They determine 

primarily the degree of convenience and automation of routine management tasks, collection, storage and delivery of 

information resources. It should be assumed that the quality criteria of digital educational environments should be 

considered from the standpoint of educational results and the formation of professional information culture of 

employees, teachers and students of the university. From this point of view, the personalized nature of educational 

information systems comes to the fore [9]. 

Personalized information and educational environment is "a specially organized process of positive change of 

the subject by performing the activities of a certain structure to transform the content of the environment in accordance 

with the specified indicators and with the help of information technologies that implement macro - and micro-

navigation, interactive interaction and subagent approach" [10]. 

Currently, many domestic and foreign software products have been developed that automate the activities of both 

the entire university and individual educational units. In particular, the development of automated systems for evaluating 

scientometric and educational and organizational performance indicators of teachers, as well as the preparation of 

accumulative and reporting documents, has become relevant [11, 12, 13, 14]. In this regard, the department and 

university models of the rating of the teaching staff, various portfolios of indicators of the effectiveness of their 

professional activity have become necessary and popular [15]. The existing information systems of rating achievements 

of education workers generally have closed access, have a narrowly focused character for a particular university [16]. 

The diversity and abundance of educational resources makes it necessary to carry out measures to identify and 

assess their quality [17]. Many papers are devoted to the problem of assessing the quality of educational resources [18, 

19, 20]. Despite the presence of various sites for competitive procedures for evaluating projects and resources, their use 

in department affairs is problematic, since they are focused on specific conditions, closed and are not able to be used 

for other purposes [15, 21, 22]. 

3. Research Methodological Framework 

The present research is based on the projective strategy of creating complex developing systems [23]. The 

methodology of designing the digital environment of the department is information modeling of the system as an object, 

for which the conceptual principles of its creation by methods of content and descriptive definitions are justified.  

Formation of information culture of the future specialist is a process which should proceed continuously during 

all term of training of the student in higher education institution and in his subsequent professional activity.  

This implies the first principle of continuous and constant information interaction of subjects in the environment. 

It is necessary to create conditions for educational, scientific work of the department, which would provide individual 

and collective communication professional activities of the department staff and students using cloud services, mailers, 

chat in Viber, WhatsApp, etc. 

The activities of any educational unit, in particular, the department is regulated by the target settings of the 

educational process, as well as the requirements of the FSES (Federal State Education Standards). The planned tasks 

should be performed in a digital environment in the presence of suitable, accessible and adequate automated information 

systems, software and hardware. In this regard, the second principle of targeted selection and forced use of digital 
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resources for solving tasks is important. It is primarily about maintaining the rating portfolio of the employee of the 

department, allowed personalized databases of students about their psychological and pedagogical personal 

characteristics, educational and scientific achievements. 

The following third principle of student-centered learning enables to individualize the relationship of teachers 

and students, according to their claims and preferences in scientific and educational activities. The digital environment 

should be personalized, ensure maximum motivated and continuous use of its services and resources in the educational 

and professional activities of users [7, 26]. 

 The fourth, projective principle of creating a digital environment follows from the logic of its existence and 

functioning. The design, creation, functioning and development of the environment should take place according to the 

projective strategy. There the subject-subject and subject-object relations pass to subject-object-subject interaction of 

participants of the environment [23]. 

Schematically, a model of the digital environment of the department that meets the specified principles is 

presented in Fig. 1. 

The digital unit of the head of the department includes the following components: 

1- electronic document library management system; 

2 - system of preparation of administrative documentation and control of execution of documents; 

3 - the system of preparation of accounting documents; 

4 - a teachers’ evaluation system; 

5 - a students’ achievement assessment system. 

The digital unit of teachers of the department includes the following components: 

1- portfolio of teachers; 

2 - teachers’ plans and reports; 

3 - organization of teaching activities; 

4 - organization of research activities. 

The digital unit of students includes the following components: 

1 - portfolio (in educational, scientific, practical activities) of the student; 

2 - organization of educational activities of students; 

3 - organization of research activities of students; 

4 - organization of extracurricular activities of students. 

Figure 1. Digital environment of the Department. 
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Digital environment of the Department: A. Digital unit of the head of the Department;  

B. Digital unit of teachers; C. Digital unit of students; D. Digital general unit. 

Source: the author is G.M. Grinberg 

Digital unit "General" includes the following components: 

1 - electronic distance learning system; 

2 - regulatory and legal documentation; 

3 - organizational and legal documentation; 

4 - information and reference and analytical documentation. 

To assess the quality of digital media it is necessary to set criteria and indicators that meet the needs and 

preferences of its subjects, goals and objectives of the training units at the relationship of three positions: educational 

outcomes - the possibility of environment – formation of professional culture of information user. 

The reasonable choice of quality criteria for "digitalization" of the information environment of the department is 

primarily determined by the educational results of students. At the same time, it is important to take into account their 

new demanded professional and meta-subject competences, readiness for distributed and collective activity with 

specialists of different professions, culture of scientific and psychological-pedagogical interaction.  

Assessment of the quality of the environment from the perspective of the student is primarily determined by the 

degree of individualization of training, indicators of self-educational activity of students using digital educational 

resources.  

From the point of view of the teacher, the quality of the environment is determined by a set of services that 

provide him with increased productivity, reducing the time for forced regulatory reporting activities. The parameter of 

the effectiveness of the influence of the environment on the quality of subject training of students has a particular 

importance. 

4. Results and Discussion 

The generalized information model of the digital environment of the departments of the Krasnoyarsk State 

Pedagogical University, the Siberian State University of Science and Technology and the Krasnoyarsk State Medical 

University in the form of a diagram is presented in Fig. 2. Here ACS "Educational process of the department" is a 

subsystem of the university information system, such as the development of the Krasnoyarsk State Medical University 

for the creation and operation of corporate information systems [24]. 

Figure 2. Information model of the digital environment of the Department. 
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Source: the author is G.M. Grinberg 

The process of accounting for the performance of the employee of education takes place in several stages on a 

special web application (digital zones of the head and teachers of the department, link: http://rating-

pps.azurewebsites.net/): 

1. Setting the system to the required attributes of a particular department; 

2. User registration in the system; 

3. Maintaining an individual rating portfolio by an employee; 

4. Formation of reporting materials and information for various reporting and competitive procedures. 

The structural and functional diagram of this application is shown in Fig. 3. RW-research work, AW-academic 

work; SOW-social and organizational work. 

Figure 3. The structural and functional scheme of indicators of activity of the teacher. 

 

Source: the author is N.I. Pak 

The main element of the system is the rating - portfolio of the employee, which is a cumulative time database, 

available for filling from any computer or mobile device. To process data, prepare reporting documents and extract the 

necessary information for different requests, special forms are created, which are determined by the head of the 

department. References of RW, AW and SOW are a set of attributes that are determined by the statutory and regulatory 

documents of the institution.  

Expert-statistical method is used for evaluation of competitive and reporting events. The structural and functional 

scheme of evaluation and competition activities is presented in Fig.4. 
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Figure 4. Structural and functional scheme of educational resource assessment procedures. 

 

Source: the author is N.I. Pak 

In this scheme the following is allocated: DB EER-database of assessed resources (for example, student projects, 

e-course, textbook, scientific activity of the teacher, etc.); DB "Expert" - database of experts with their marks on the 

given and accepted by the organizers of the regulations. Regulatory and evaluation materials are set by the organizers 

of the competition. Their choice may be influenced by expert opinions and cumulative statistical parameters of the 

quality of resources, for example, in the form of the number of views, user votes, public discussions in chat rooms, etc. 

Evaluation procedure of educational resource using web application (link: http://ares-project.azurewebsites.net/) 

in general has 5 stages: 

1) Formation and collection of assessed materials; 

2) Development and introduction of evaluation criteria into the database; 

3) Determination of the composition of experts; 

4) Delivery of evaluated materials and evaluation criteria to experts; 

5) Collection of assessments and summarizing. 

An important component of the environment for the main participant of the educational process-the student is 

the Moodle system, which creates electronic courses and resources for the organization and conduct of the educational 

process in the disciplines of the department. Keeping an electronic journal and student portfolio are of interest not only 

for teachers, but also for students themselves, since these resources provide them with a student-centered nature of 

learning [25, 26]. The effectiveness of training students in the educational process depends on the intellectual means of 

training. In the conditions of digital environment of the department, it is expedient to coordinate training by means of 

feedback control based on the cognitive approach of the "white box" model [27]. For example, it is possible to train 

students to solve computational problems by means of the automated environment of cognitive training, a trainer and 

the visualized self-control of knowledge (the site hppt://msbx.ru). 

The digital environment of the department is unthinkable without external digital zones (the right part of the 

diagram in Fig.1). Intercollegiate research laboratories can play a significant role in the organization of effective 

research work of students. In particular, the created international scientific laboratory of problems of informatization of 

education and educational technologies on virtual principles involves departments of a number of universities of 

Krasnoyarsk (KSPU, SibGNT, SFU, KrasGMU), students of technical schools and colleges, and also pupils of schools 
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of Krasnoyarsk Region. 

External information resources of the department include open online courses (MOOC), Electronic Library 

systems (ELS), as well as various digital educational resources (DER) on the Internet. 

The projective functioning and development of the digital environment of the department is based on the 

following principles: 1) the principle of target demand for services and content of the environment; 2) the principle of 

accessibility and comfort of using services and resources of the environment; 3) the principle of advanced modernization 

of the educational process; 4) the principle of personification of the environment to the individual user; 5) the principle 

of high interactivity of the environment; 6) the principle of nonlinearity of self-educational activity of students; 7) the 

principle of diversity of information sources and means of construction and implementation of individual educational 

trajectories of the student.  

The need for rich information interaction between students and teachers in the digital environment of the 

department arises when using the technology of educational roadmaps [25]. Educational roadmap for a given discipline 

is a personalized project to achieve the student's own planned goals and learning outcomes [28, 29, 30]. In contrast to 

the procedural curricula and programs, in which all activities are planned strictly by resources, performers and deadlines, 

the training roadmap provides for non-linear forms and methods of training in close interaction of students with teachers 

on all available forms of communication in the environment of the department. 

5. Conclusion 

The platform basis of the digital environment of the department is educational goals and requests of its users. It 

seems wrong if the goals and services of the environment are set by administrators and developers within the 

requirements of regulatory and reporting documents. It is unlikely that with such an approach, the created digital 

environments will be able to effectively form the professional information culture of future specialists.  

Creating a digital environment of the department it is important to constantly monitor its quality not only "from 

inside", when the experts are teachers and students themselves, but also" from outside", when the expertise involved 

external to the department experts. At the same time, it is necessary to select criteria that determine the effectiveness of 

training of specialists, labor intensity, intensity and quality of work of teachers of the department. All resources of the 

environment, including human resources, should be "monitored" from the standpoint of quality through simple and 

convenient automated procedures for collecting, accumulating the necessary information and conducting evaluation and 

competitive activities.  

Formation of professional information culture of the future specialist will be effective in special digital 

environments in which constant and continuous information interaction on the subject-object-subject principle of all 

participants of educational and professional community is provided.  

The proposed model of the digital environment of the department began to be implemented in KSPU (basic 

Department of Informatics and Information Technologies in Education), SibGNT (Department of Automatic Control 

Systems), KrasGMU (Department of Medical Cybernetics and Informatics).  

Preliminary expert analysis of the digital environment model of the department with the participation of experts 

from a number of universities in Krasnoyarsk showed high estimates of the criteria characteristics of the environment, 

among which the experts assign the greatest weight to the level of its personification. Questionnaire survey of teachers 

and graduates of the three above-mentioned departments, as well as some indirect indicators (personal conversations of 

the authors, a sharp increase in website traffic and calls to the resources of the environment, etc.) convincingly show 

the increased level of professional information culture of users.  

http://www.ijaep.com/
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Thus, the projective strategy of creation and development of digital environment of department from positions 

of educational results and personification of information resources and services act as factors of formation of 

professional information culture of future experts. The focus of the environment on educational results, automation and 

intelligence of its individual components significantly increase the motivation of students and teachers to qualitative 

educational and professional activities. 

The materials of the article have practical value for developers of automated means of educational process 

control, specialists in informatization of education, administrative workers responsible for the quality of the educational 

process in the university, as well as for teachers using digital means and methods of education. 
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