
The Development  
of academic Master (student) 
Competence in “Design Engineering 
and Technology of Electronic aids”

Only an advanced instructor 
(teacher) could solve the contemporary 
problem of today- training a new gen-
eration of engineers, research personnel 
and academic staff, who would imple-
ment a stable and dynamic competi-
tive promotion (advancement) of the 
country’s economy. Such an instructor 
(teacher) should have the following 
skills and knowledge: competence 
proficiency in his\her content area, 
methodological and project manage-
ment approach, research and innovation 
–based experience, innovative educa-
tional technology strategies, moral and 
ethic principles, professional communi-
cation skills, good command of IT skills, 
and continuous improvement of one’s 
professional level.

Based on the analysis and compi-
lation of information [2, �, 4] in training 
the academic staff for higher profes-
sional technical education, the follow-
ing requirements were defined: 

high professional competence 
including in-depth and versatile 
knowledge in one’s research-aca-
demic content area, unconven-
tional creative  mentality, innova-



tion strategy and technique skills, 
creative problem-solving methods;
pedagogical competence including 
basic knowledge of pedagogy and 
psychology and medic-biological  
intelligence aspects, command 
of contemporary learning forms, 
methods, tools and technology;
social-economic competence 
including knowledge of the global 
civilization process development 
and modern society mechanism as 
well as a basic knowledge of  so-
ciology, economics, management 
and jurisprudence;
communicative competence 
including academic and written 
communication skills, foreign 
language proficiency and IT skills,  
substantial knowledge of the ap-
proaches and methods in interper-
sonal communication;
high professional and personal 
culture, i. e. scientific ideology, 
stable intellectual, moral, cultural 
and other values, not only as na-
tional but also as human ones. 

Today’s acute issue is the problem 
of training technical institution academ-
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ic staff  in accordance with up-to-date 
requirements, whereas classical univer-
sities and pedagogical universities do 
not train such instructors (teachers) in 
areas of basic professional and specific 
content. At the same time, these high 
requirements to the professional compe-
tence of the new generation academic 
staff and changed socio-economic 
conditions elaborate and expand future 
problems within the training frame of 
technical institution teaching staff. 

The introduction of multi-level 
higher education system (Bachelor’s-
Master’s programs) involves the possibil-
ity of training the academic staff within 
the framework of the technical universi-
ties. According to the new education 
concept, master students should be 
qualified for high-performance research 
and pedagogical activities in different ar-
eas. In view of these factors, the effective 
organization of the pedagogical training 
of master students in a technical universi-
ty to implement professional-pedagogical 
activities furthers the solution of above-
mentioned problems.

The academic activity tasks of the 
master students in design engineering 
and technology of electronic aids, stated 
in the project third-generation docu-
ment “Federal State Education Standard 
of Higher Professional Education” are 
the following:

conducting labs and tutorial 
classes with students;
supervising term projects and 
Bachelor graduate papers;
designing student teaching materi-
als in different courses.

Federal State Education Standard for 
Master’s degree in “Design engineering 
and technology of electronic aids“ does 
not involve a core psychologic-pedagogi-
cal curriculum [4], and, in some cases, the 
training of master students as instructors 
(teachers) in technical disciplines includes 
only teaching internship.

S.I. Dvoretski, E.I. Muratova, et al 
[1] considered several approaches in the 
organization of the academic training 
of master students in engineering and 
technology (Figure 1).







It is considered that the implemen-
tation of in-depth psychologic-peda-
gogical training of master students in a 
technical university influences not only 
the development of all training factors 
for their future teaching activities but 
also is a pedagogical requirement in de-
veloping the academic competence of 
master students in a technical university. 

An organization model of academ-
ic training of master students in “Design 
engineering and technology of electron-
ic aids” is depicted in Figure 2.

It is presumed that the academic 
training organization of master students 
in a technical university involves a sys-
tematic approach and special teaching 
process management:

orientated development strategy 
in accordance to HR policy to 
develop an innovative training 
system for instructors (teachers);
pedagogical training target to-
wards a functional pedagogical 
model for technical university in-
structors (teachers) and developing 
basic principles of project manage-
ment and teaching;
organization of academic train-
ing as an integrated part of the 
professional pedagogical training 
of technical university instructors 
(teachers), based on those prob-
lem-solving tasks specific for this 
or that engineering university;
performance of master students 
in the teaching process should be 
considered only as academic-re-
search, being systematic and con-
tinuous within the master degree 
program framework and is the first 
bridging stage in the continuous 
structure of technical university 
instructor (teacher) education.

Thus, the academic competence 
development of master students in 
“Design engineering and technology of 
electronic aids” is implemented within 
the orientated professional academic 
training, including an integrated (theo-
retical and training) part and involving 
not only physico-pedagogical but also 
socio-humanitarian programs (modules).
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Figure 1. Different approaches in the organization of the academic training of master students in 
engineering and technology
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Figure 2. Organization of the academic training of master students in “Design engineering and 
technology of electronic aids“

Stage I

Theoretical training

Stage II

Teaching internship

Stage III

Autonomous teaching 
activity

Studyof psychologic-pedagogical courses: “ 
Optimization of academic teaching activity of 
master students”; “Education technologies”

Analysis of pedagogical experience of qualified 
teachers

Introduction of innovative education technologies

Participation in various conferences, competitions 
and others

Designing teaching manuals and guidelines

Conducting labs and tutorial classes with students



7’2011

67

ENGINEERING PROGRAMS MODERNIZATION

ENGINEERING
EDUCATION

rEFErENCES (aLL TITLES IN rUSSIaN)
1. Dvoretskiy S.I., Muratova E.I., Fedorov I.V. Innovative-orientated training of engineers, 

research and academic staff: monograph. - Tambov: Tambov State Technical University 
Publishing House, 2009 – �08 p.

2. Federal target program “Research and academic HR of innovative Russia in 2009-
201�”- URL: http:// www.sci-innov.ru

�. Training system and advanced training course and program resources for instructors 
(teachers) in technical universities ed. Fedorov I.V., Prikhodko V.M., Zhurakovskiy 
V.M., Vrazhnova M.N. et. M: PMK IGIP, - 2007. – 409 p.

4. Zhurakovskiy V.M. Development and practical application of teaching materials and 
education resources in training instructors (teachers) of technical universities, and 
further international certification. - M: MADI GTU, 2009. – 85 p.




