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Abstract. The article discusses the use of a project-based interdisciplinary practice-oriented approach in the implementation of BIM technologies in the educational process for senior students of architectural and civil engineering universities. At the initial stage of the educational process, BIM technologies are introducing by supplementing the relevant sections in the existing courses. When
teaching senior students, it is proposing to organize interdisciplinary student
teams to solve cases based on real problems on a competitive basis. The demand
for the implementation of information design technologies in the construction
industry is steadily growing, thanks to the competitive advantages gained by the
player in the construction market when introducing BIM technologies, however,
the complexity of training specialists across the entire spectrum of functional capabilities. The use of this technology prevents the active transition of players in
the construction market to the full use of building information modeling technologies, which confirms the relevance of the chosen topic. The article also examines the shortcomings of the existing education system. The method proposed by
the author is not traditional in the educational system and requires a review of the
existing educational tradition in technical universities.
Keywords: Information Technologies, Building Information Modeling, BIM,
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Introduction

Despite the active introduction in the educational process of architectural and construction universities of disciplines introducing students to the tools of BIM-design technology, at the moment, the insufficiency (superficiality) of this approach is beginning to
become more pronounced for obtaining specialists in the construction industry that are
in demand on the labor market.
The advantages of implementing BIM technology in the design and operation of construction projects are more and more obvious for specialists in the construction industry; however, the complexity of training specialists across the entire spectrum of the
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functionality of this technology prevents the active transition of players in the construction market. With the full use of information technology design, which hinders the
overall development of the construction industry in the Russian Federation [1].
However, the demand for the implementation of information design technology in the
construction industry is growing steadily due to the acquired competitive advantages in
the implementation of BIM technologies, which confirms the relevance of the chosen
topic [2].
The most obvious shortcomings of the current education system for engineering and
construction specialties at universities include:
─
─
─
─
─

More often graduates have no practical experience in real projects;
Obsolescence of the material and technical base and software used;
The quality of graduate training does not meet the needs of employers
The complexity of updating educational programs;
The need for continuous updating of teachers' knowledge in connection with the exponential development of technology [3].

The rating of any university directly depends on the theoretical and practical competencies of its graduates entering the labor market, as well as the compliance of the quality of their training with modern and promising professional requirements [4].
Let us consider in more detail what tasks solved by BIM technology made its implementation an urgent task for higher education. Here are just a few of them:
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─
─

The ability to create a conceptual model of a construction object;
Variability in design;
The possibility of obtaining a feasibility study of the future facility;
Calculation of the possibility of compaction of existing buildings through the integration of projected construction objects;
Realistic presentation of the construction object to the customer;
Improving the quality of design work, reducing errors (collisions) associated with
the "human factor"
Reduction of design time;
Filling the design model of the object with information (information model);
Joint work on one model of units with different locations
Better consistency of sections of the project
Fast receipt of sets of working documentation;
No duplicate data;
Convenient planning of construction materials production and logistics;
Operational interaction and author's control at the construction site;
Preparation of a project for a construction organization based on an information
model;
Receipt of the schedule (calendar and network) of work production (4D)
Estimated construction cost (5D)
Convenient tracking of the quality and dynamics of construction and installation
work at the construction site
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─ Operational control of deviations and correction of defects;
─ Obtaining the necessary information about the construction object from the information model;
─ Always up-to-date information about the construction object at all stages of its life
cycle;
─ Transfer of information about the object to building management systems.
In this regard, to increase it, it is necessary to introduce practice-oriented interdisciplinary teaching methods based on the development of projects of real objects into the
educational process.
In work [5], it was emphasizing that in the training of specialists it is necessary to
identify areas that correspond to modern requirements:
─ Interdisciplinary knowledge and the ability to interdisciplinary justification of design decisions,
─ The ability to think systematically and independently,
─ Identify and effectively solve production problems using competencies mastered at
the university,
─ Focus on performance in professional activities.

2

Methods

For a better understanding of the information modeling process. As well as the principles of joint work on a project, it is necessary to create interdisciplinary student groups
formed similar to the organizational structure of design organizations, including an architect-designer, a designer, related specialists, where each student can develop a separate section of the project or combine different roles, for example: architect, designer,
engineer.
The teacher in such a group is assigned the role of the chief engineer and (or) the architect of the project [6].

3

Results

The logic of introducing this technique into the educational process of the university
presented in Table 1.
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Table 1. The introduction of BIM technologies into the educational process.
Year of
study
1

4

Learning model

Goals and objectives

In the main educational process by discipline

The student uses IT with confidence.
Mastering the basic set of software.
Student user of specialized software for solving architectural, design, engineering and other tasks.
Mastering the basic tools of BIM
technology in accordance with the
studied disciplines.
Training to work in an interdisciplinary team.
Solving real problems ( cases).
Defense of a group final qualifying work based on the developed
case.

2-3

In the main educational process in the disciplines of information and graphic design
Seminars, participation in specialized
competitions

4-5

In the main educational process in the disciplines of information and graphic design
Seminars, participation in specialized
competitions
Team works

Discussion

In the process of joint work, it proposed to develop real tasks (cases) of interested players in the construction industry. Thus, using cloud technologies and collaboration methods, students will learn in practice to develop information models of buildings in a
group project, fill models with attributes and get the information necessary for creating
a project from the model, regardless of the location of the faculty or a particular student.
One example of the introduction of BIM technology in the educational process of St.
Petersburg State University of Architecture and Civil Engineering is a joint project of
St. Petersburg State University of Architecture and Civil Engineering and Saimaa University of Applied Sciences (Finland). "BIMICE - Integration of BIM in Higher and
Professional Education" (BIM-ICE - BIM Integration in Higher and Continuing Education), he aim of which is “to increase the level of knowledge of students and the
professional community in the field of BIM technologies. To improve the quality of
professional education that guarantees the training of highly qualified personnel for the
activities of the construction industry” [7].
A similar methodology for organizing the educational process was also test at Kaunas
University of Technology in January-July 2019, when a digital model of the historical
center of the city of Kaunas created by a group of student architects under the guidance
of university professors. Because of the development of the digital double with the support of business, government and representatives of Bentley Systems, a decision made
to prolong this project and create an interdisciplinary center of smart cities and infrastructure at the Faculty of Architecture and Construction of KTU. Groups including
students of different specializations within the educational process with modern didac-
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tics fill the information model with data for the Smart City project based on the cosmopolitan environment, innovative technologies (BIM, LEED), aimed at developing practical skills and teamwork in architecture and construction [8].
The training module implemented through the practice of project meetings, which simulates actual project meetings. Students of different faculties participating in the project
form a project group in which each assigned a role (client, chief architect, design engineer and BIM coordinator).
The task of students is to design a building for a predetermined need by modeling BIM
processes. In March - June 2018, Kaunas University of Technology (KTU), University
College of Denmark (VIA) and the Norwegian University of Science and Technology
(NTNU) conducted a SWOT analysis of the strengths and weaknesses of universities,
as well as opportunities and threats from the external environment, and a survey for
students of an architecture study program.
The purpose of the survey was to find out students' opinions about BIM. The survey
involved 120 students, including 21 students from KTU (Lithuania), 19 from NTNU
(Norway), and 80 from VIA (Denmark).
The survey showed that most students from these countries understand the importance
of BIM, but it is not very popular among architectural companies, because the architectural environment is not sufficiently developing to implement this technology, since
there are no special requests from clients [9].
In addition, the main disadvantages of universities were identifying lack of competencies and motivation, a fuzzy understanding of production needs. In the learning process,
undergraduate students usually work with BIM technology for the exchange of information models (3D), but they do not cover the entire BIM process with all its relationships. In addition, most undergraduate students usually find work in the industry immediately after graduation and do not continue their studies in the magistracy, thus
losing the opportunity to acquire information management skills, apply and understand
BIM accordingly. Experience implementing BIM in KTU curriculum:
─ 1-2 course - information-modeling skills go in parallel with general professional disciplines;
─ 3 course - first BIM is introduced as a process, then BIM modeling skills go in parallel with professional disciplines;
─ Course 4–5 - The BIM process is explain along with professional disciplines and
BIM modeling.
It should be noted that the introduction of an interdisciplinary project training system
in the curriculum of architectural and civil engineering universities is directly aimed at
obtaining graduates not only in-depth theoretical knowledge in general professional and
special disciplines, but, even more significant, in gaining practical experience in applying BIM technologies in the process of designing real objects.
Having examined the experience of introducing BIM-technologies into the learning
process of several universities. We can conclude that by implementing practical and
oriented interdisciplinary group work in the educational process of architectural and
civil engineering universities, it is possible to increase the competitiveness of graduates
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of construction universities in the labor market in a short time, which will undoubtedly
positively affect the development of the construction industry as a whole.
It should be noted that the introduction of a system of interdisciplinary design training
in the educational program of architectural and civil engineering universities is directly
aimed at obtaining graduates not only deep theoretical knowledge in general professional and special disciplines, but, more importantly. , to gain practical experience in
using BIM technologies in the process of designing real objects. It also proposed to
recognize the competition cases completed in the course of study, protection as a group
final qualifying work.

5

Conclusions

Thus, the practice-oriented method of introducing BIM technologies into the educational process at the senior courses of civil engineering departments is an actual technique that can really improve the quality of graduates of construction universities and
their relevance in the labor market. In addition, such educational projects can have not
only an educational orientation, but also social significance, if student groups are involved in solving important citywide problems of digitizing the historical centers of
cities for the purpose of reconstruction and preservation of the architectural heritage.
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