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Abstract: The article considers the system approach to design
of Civil Engineering Undergraduate Program. At the present stage
of society development, the object of engineer’s professional activities
has changed from a separate technical unit to a complex human-
machine system. The connection between technical parameters
of engineering objects and socio-psychological characteristics of their
users is manifested in socio-technical approach to engineering
system design. The authors assume that integrating psychological
and pedagogical modules with engineering training in the first cycle
of higher education contributes to this approach. At the same time,
the content of such modules must have certain specifics. The module
“Psychology and Pedagogy of Higher Education” includes project-
based activities, such as system design of the educational process
through its modeling. The main goal of learning is the creation of an
interdisciplinary system of socially oriented information, serving as
a tool for the implementation of engineering activities.

There is no doubt that a key task of a technical university lecturer is
to develop students’ engineering thinking, which is an integral attribute
of professional activities of an engineer.

The work of an engineer as a category demands rethinking and
clarification. It usually involves creation of artificial technical systems on the
basis of complex application of integrated scientific knowledge. The present
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stage of development of engineering is based on the system approach to
technical tasks solution taking into account the convergence of human
knowledge to the sphere of scientific and technical progress.

By the beginning of the 20th century, the profession of an engineer had
involved implementation of the whole complex of different types of professional
activities: design, construction, technology, invention, etc. By the end of the
20th century, it had become obvious that both the object of engineer’s
professional activities was no longer a separate technical device, but a complex
human-machine system. Thus the work of an engineer has become considerably
complicated and the list of functions performed by engineers has extended.
For example, today there is a pressing need for technical experts who can run
the manufacturing process and, at the same time be able to organize and manage
the project, and create an effective team for project implementation. The work
of an engineer is increasingly influenced by a human factor. The connection
between technical parameters of engineering objects and socio-psychological
characteristics of their users is reflected in socio-technical approach
to engineering system design.

Psychological and pedagogical modules are added timely to the undergraduate
engineering programs. This is confirmed by positive response of higher
educational institutions faculty. However, not all teachers are aware
of the methodological role of these courses. While searching for solutions
to complex engineering tasks one can apply methods or fundamental knowledge
from the general psychology and didactics. Some tasks require a combination
of approaches, principles and ideas of different sciences which can not be
related to each other. For example, the course “Psychology and Pedagogy
of Higher Education” can help to overcome dissociation of separate sciences,
to give justification of coordination and interconnection of scientific research
principles and to emphasize the unity of methodological bases of various areas
of human knowledge.

The content of the course must have certain specifics, which deserve
particular methodological analysis. It is obvious that system approach shows
the interdisciplinary nature of engineering activities and teaches how to think
widely and systemically. One of the effective methods is to teach students the
system design of the educational process through its modeling, i.e. design
activity. Such an approach allows students “to experience” the internal logic
of the training process, to develop all-educational skills, to understand
the mechanism of information implementation in the existing individual
knowledge system and to realize interdisciplinary nature and systematic
character of the information mastered in the course of training. The knowledge
of methods of pedagogical systems design will help future technical
professionals to organize the process of staff training competently if needed,
and give a powerful stimulus for further self-education that will eventually
promote personal development.

It is known that the structure of any initial pedagogical system can be
presented in the form of “the interconnected set of invariant elements” [1]
including: the course objective, teaching content, teaching methods and tools,
a student and a teacher. It is necessary to emphasize that due to the systematic
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character of these elements they are not only interconnected but also
interdependent. The course objective is primary in relation to other components
and its influence and impact on other elements of the system is obvious.

What is the objective of the course “Psychology and Pedagogy of Higher
Education”? Each teacher will answer this question individually taking
into account the understanding of the tasks. The appropriate formulation
of the course objective substantially contributes to the effectiveness of the process.

In our opinion, one of the strategic objectives of learning is creation
of an interdisciplinary system of socially oriented information acting as a tool
of engineering activities. Interdisciplinary knowledge is successfully integrated
with technical training when a student performs gnostic, design, problem-
solving, communicative, socio-psychological and administrative kinds
of activities. Through modeling and design of the pedagogical process, students
successfully perform these kinds of activities.

The selection of the learning content is aligned with the course objectives.
The sources of information for the selection of the learning content are:

— choosing one or several theoretical approaches to selection of the content
(the theory of didactic materialism, didactic formalism, didactic utilitarianism,
etc.);

— analysis of the professional activities;

—identification of the structure of professional skills to ensure effective
implementation of professional functions;

— identification of the theoretical knowledge system providing fundamental
and methodological training and practical knowledge, which make up the
information basis of professional skills [2].

The choice of learning content is influenced significantly by teaching
methods and tools, which are in turn substantially influenced by engineering
content due to systematical character of the process. The variety and specifics of
methods and tutorials applied in technical university are necessitated by:

— the need to develop engineering thinking;

— the creation of prerequisites for students’ continuous self-development;

— increase in labor market competitiveness.

Informational and algorithmic methods of teaching that are acceptable only
in the initial stages do not fit for the purposes mentioned. Problem-based
training, cooperative learning, project-based teaching, use of information
technologies in training, etc. are the priority pedagogical technologies which
are adequate to learning objectives.

Despite some inertness of the higher education system (in our opinion, this
cannot be regarded as unambiguously negative phenomenon) manifested
in traditional character of the educational process, there are new innovative
approaches to meet the modern requirements. In particular, there is a positive
experience of using a combination of classes in engineering courses.
A combination of lectures and practical classes, lectures and seminars, laboratory
and interdisciplinary classes increases the efficiency of the educational process
through students’ individual work, general development and their creative
potential improvement. These forms most fully satisfy the pressing need
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for effective use of the professionally centered interdisciplinary information
system that is one of the main conditions of effective engineering training.

As far as the change of one component in the system generates changes
of its other components and of the system in general, the result substantially
depends on the success of stage-by-stage implementation of design activities
aimed at teaching the designing process.

In our opinion, the technology of educational program in project design
includes three main stages [3]:

1) the first (strategic) stage involves the designing strategy for creation and
implementation of the project through consecutive procedures aimed at:

— the preliminary formulation of strategic objectives, concept and mission
of the educational system taking into account complex educational system
diagnostics and assessment of its innovative potential;

— analysis of the educational field and identification of the key problems;

— assessment and distribution of available resources;

— finding ways of solving problems;

— definition, study and defense of prime projects;

— choosing the final strategy;

2) the second (organizational) stage includes:

— development of a business plan with detailed analysis of the situation,
technological, organizational and financial plan of action, marketing actions,
possible risks in the project implementation, etc.;

— organisation of design;

— social design given the consequences of the project implementation and
its public importance at macro-, meso- and micro levels;

3) the third (adaptation) stage involves:

— specification of methods used in the course of pedagogical design;

— identification of the actions for the pedagogical project implementation;

— development of an algorithm of practical actions to introduce the project
in teaching practice;

— development of measures for effectiveness of solutions and quality
assessment.

Thus, training of engineering students in the educational process system
design using design methods is one of the essential conditions of engineering
training for effective professional performance.
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AHnHOTanmsi: PaccMOTpeHbI BOMPOCH CUCTEMHOTO KOHCTPYHPOBAHUS
mpoiiecca MOATOTOBKK OakalaBpoB MO HamparieHHI0 «CTPOHUTEIBCTBOY.
Ha coBpemeHHOM »3Tarie pa3BUTHs OOIIECTBA CYIIECTBEHHO H3MEHHJICS
00BEKT MPOGECCHOHATBHON ICITEABHOCTH HHKEHEpPa, B POJIA KOTOPOTO
BMECTO OT/EJIBHOTO TEXHUYECKOTO YCTPOICTBA CTaja BBICTYIATh CIIOXKHAS
YCJIOBCKOMAaIlIMHHAs CUCTEMA. CBH?)b Me)KZly TEXHUYCCKUMU napaMeTpaMI/I
I/IH)KeHepHI)IX 06’])6KTOB U COLHUAJIBbHO-IICUXOJIOTUYCCKUMHNU XapaKTepl/ICTl/I-
KaMH{ I0JIb30BATE/Isl HAllla OTPAXKCHHE B COLMOTEXHUYECKOM ITOJIXOE
K IPOCKTUPOBAHHUIO HHXXCHEPHBIX CHUCTeM. BKITIOUCHHE B yUeOHBIC ITIaHEI
OakaylaBpoOB IO HamNpaBiIcHUIO «CTPOUTEIHCTBO» ICHXOJIOTO-TIearoru-
YECKMX JWCHUIUIMH CIIOCOOCTBYET peallMU3allid JAaHHOTO IOIXOJa.
[Ipu 3TOM BHYTPEHHSIsI OpraHU3alKsl 3HAHUH B AUCIMIUIMHAX TAKOTO Poja
JIOJDKHA 00ManmaTh ompenerneHHod cremudukoil. OnauM u3 3h(HeKTHBHBIX
MIPUEMOB BBICTYNaeT 00y4YeHUE CTYACHTOB B paMKax AMCHMIUIMHBI «[lcu-
XOJIOTHSI M TeIaroTHKa BbICHIEH MIKOJIBD) CUCTEMHOMY KOHCTPYHUPOBaHHIO
yueOHOro Mpolecca Ha OCHOBE €ro MOJEIUPOBaHHs, TO €CTh IPOEKTHOM
nesrenbHocTH. OCHOBHOM LIENbI0 OOYYEHHs IPU 3TOM sBisieTcss (OpMH-
pOBaHl/Ie Me)K[lPlCLlPIHJ'IHHapHOﬂ CUCTEMBI COLIMAJIBHO OpHeHTHpOBaHHOﬁ
uH(opMaLuK, BBICTYIIAIOIIEH B POJIM HHCTPYMEHTA OCYILIECTBIICHUSI HWHKE-
HEPHBIX BUJIOB JICATCIHHOCTH.
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