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Engineering Staff Development in Research
University: Synergy of Traditions and Innovations

Kazan National Research Technological University
V.G. lvanov, S.V. Barabanova, M.F. Galikhanov, L.T. Miftakhutdinova

The paper deals with innovative processes in additional professional education for
engineers. These processes are based on the modern state educational policy, new
educational technologies, and multidisciplinary approach. The experience of KNRTU
in designing continuing professional development programs in cooperation with
business partners is suggested as a positive model.
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distance learning technologies.

Additional professional education and
continuing  professional  development
programs for engineers are an effective
model of cooperation between the
state and private enterprises. Being an
educational phenomenon, these programs
are supported by the government within
the framework of new national policy in the
sphere of engineering. It is a well-known
fact that any educational system in Russia
should be approved by the government
and provided with administrative and/or
financial support including that by regional
authorities and business, as well as have
legal backing in the form of federal laws
and regulations [1]. In 2012, continuing
professional development for engineers
was supported by the President Program
of engineering staff training for 2012-2014
(hereinafter Program P) [2], which was
primarily focused on industrial enterprises
staff.

Since 2013, many Russian industrial
enterprises  have chosen  continuing
professional development programs within
the framework of Program P, as they possess
a number of advantages. A case in point
is cooperation between Kazan National
Research Technological University
(KNRTU) and the enterprises of Kamsky
innovative cluster (KIC), the Republic of
Tatarstan, the RF. The cooperation is
secured by KIC Support Program for 2013-

2016 (Program K) and federal budget funds
(3].

The system of continuing professional
development for engineering staff initiated
at KNRTU is described in papers [4-
6]. However, due to the programs of
governmental support, this system is being
currently developed, which provides new
material for research. The present paper
deals with the programs of additional
professional education, their impact on
educational activities at national higher
education institutions (HEI) and their role
in cooperation between HEls and business
sector.

Program P became a key document,
which affirmed inevitability, necessity, and
efficiency of engineering elite education
due to cooperative efforts of the national
government, education, and business
sectors. Two thirds of the program costs
were funded from the federal budget. 30%
of the program costs (or 50% of budget
costs) were funded by the enterprises
including the costs for business trips to the
place of education. The program consisted
of lectures and practical classes (from 72
hours), final academic assessment, practical
training in Russia (up to 50% of trainees)
and abroad (up to 30% of trainees).

In 2014, the program status changed
and it got under the supervision of the
Ministry of Education and Science of the
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RF (hereinafter Program V) [7]. However,
the program structure remains the same —
lectures and practical classes (72 hours),
practical training at Russian enterprises
and scientific centres (20% of students)
and abroad (10%). However, the program
implementation is funded by the federal
budget and business sector in equal shares.

As for the program audience, it includes
not only engineers, but also technical staff,
i.e. mid-ranking personnel (in compliance
with the Russian scale). Moreover, students
doing Master’s degree and post-graduate
courses can participate in the program
as well. The academic staff providing
the program can participate in practical
trainings.

The research conducted by the authors
of the present paper since 2013 indicated
positive changes in the system of continuing
professional development provided at
KNRTU, revealed the consistency of all
four programs (P, V, K, and G, which are
to be described below) and identified the
positive effect on university educational
activities, which is caused by the program
implementation.

The university has participated in
Program P since 2013. Over two years,
there have been 7 continuing professional
development  programs  implemented
within the Program framework. This
allowed Program teachers to improve their
own professional qualification, obtain new
experience at the leading international
science and education centres and
industrial enterprises, enhance educational
technologies applied.

The program implementation stipulated
the development of new teaching approach
since the program trainees were qualified
professionals, who wanted to learn new
technologies or get new experience at
another industrial enterprise or a leading
international science and education centre.
The customers were quite picky and
estimated the proposed programs in terms
of professional competencies development
and qualification acquisition. All the
programs were developed with due regard
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to the particularities of KNRTU education
system to be further used for teaching
KNRTU students as well.

In the course of the program
implementation it was found out that the
university academic staff should also
develop their professional competencies
and skillsto meet the current requirements of
educational, scientific, and manufacturing
sectors. Therefore, the university academic
staff involved in the program participated in
the practical trainings that were organized
for the program trainees in Russia and
abroad. Atfirst, these trainings for academic
staff were funded by the university.

New format of the program caused a
number of pedagogical challenges to be
overcome. The program allowed educating
both engineers and technical staff (in
separate groups). Development of flexible
educational technologies made it possible
for the program trainees of different
qualification levels to develop the required
professional competencies.

The conducted research indicated the
necessity for Programs P and V outcomes
assessment and monitoring on a nationwide
scale. It stands to reason that the National
Training Foundation issued a 60-page
document  prescribing  the  reporting
procedure [8]. University autonomy should
be in accord with the interests of the state,
society, and corporate customers.

Having analyzed 18 education programs
elaborated at the university over the
period 2013-2016 in compliance with the
national policy for improving engineering
education, we developed a guideline
for designing continuing professional
development programs, which can be used
for the trainees of different qualification
levels, based on the current professional
standards, and allow developing the
professional competencies in demand.
The program being partly funded by the
corporate customers leads to contractual
relationships, which will allow the program
implementation even without government
financial support. This positive experience
boosted establishment of private-public
partnerships in different Subjects of the RF.

GLOBAL TRENDS IN DEVELOPMENT AND MANAGEMENT OF INTERDISCIPLINARY RESEARCH

AND EDUCATIONAL PROJECTS AND TEAMS

Assaid above, thereis Kamsky innovative
cluster (KIC) in the Republic of Tatarstan,
which includes many regional enterprises
and works in industrial sectors of oil and
gas refinery, petroleum chemistry, and
automotive engineering. Innovation and
education clusters play an important part
in regional economic development and
competitiveness improvement since they
link all interested parties. The establishment
of such clusters is stipulated by the urgent
need in uniting different organizations
based on a certain criterion to achieve
particular goals. For example, Program K
aims at stimulating long-term demand for
innovations at regional enterprises, which
will contribute to their positioning on both
domestic and global markets. Since the
cluster’s industrial priorities are petroleum
chemistry and oil and gas refinery, KNRTU
plays an important role in achieving the
cluster’s targets as it is one of the leading
universities in this sphere on the regional,
as well as national, scale. KNRTU is a
leading university within the industrial
scientific and educational cluster, which
integrates elementary, secondary, higher,
and additional professional education, on
the one hand, and innovations, on the other
hand, in the petroleum chemistry sector of
the Republic of Tatarstan. For a long time,
the university has maintained the attitude
that it is for higher education university
to be the basis for additional professional
education, since such an organization
has a great experience in student training
and conducting research in the fields
of chemistry, oil processing, petroleum
chemistry, nanomaterials, etc.

It is a well-known fact that staff training
and retraining are key factors to boost
the development of the enterprise and
industry in general. Project-based learning
is an efficient technique to implement
innovations. KIC development program is
peculiar since there is an opportunity to
provide not only continuing professional
development programs, but also the
programs of professional retraining for the
enterprises within the cluster.

The foundation of Program K rests on
the educational courses of Programs P
and V: Program K includes lectures and
practical classes (72 hours), practical
training at Russian enterprises and scientific
centres (no less than 20% of students) and
abroad (no less than 10%). The program
implementation is funded from the federal
budget (90% within the framework of KIC
support) and by the enterprises (10%).

Over the period 2013-2016, KNRTU has
provided 7 education programs for more
than 200 professionals of KIC enterprises,
with 2 of the programs provided several
times. One of the most in-demand programs
is “Modern polymer nanocomposites”,
which is not surprising. Firstly, polymer
composites production and processing is
the field most of KIC enterprises work in.
Secondly, the program “Modern polymer
nanocomposites” was recognized as one
of the best Russian education programs in
the course of Program P implementation.
Moreover, the program is provided
annually, which allows comparing program
outcomes and monitoring the number
of trainees after program reviews and
modifications (for example, if it is necessary
to develop innovative competences, which
were not specified in education standards).

The practical training within this
program is provided at Federal state
unitary enterprise “All-Russian Scientific
Research Institute of Aviation Materials
(VIAM)”, State Research Centre of the RF
(Moscow). It is noteworthy that VIAM is the
main national centre of polymer materials
study and application. As for international
practical training, it was science and
education centre «COMPOSITEC» (Savoie
technolac), France.

All the programs provided within
the cluster were integrated since they
were developed in compliance with the
algorithm of additional education program
development and implementation, on
the basis of national research university,
and with due regard to the customer’s
requirements and real manufacturing
demands [9,10]. As mentioned above,
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some additional education programs for
KIC enterprises staff were amended to be
focused on innovation-related activities.
We suppose that such programs imply
educational methods and techniques,
which allow developing creative and
challenge response skills, improving the
ability of efficient individual and team
work on hand-on projects, searching for
adequate decisions under uncertainty and
risks, interpreting the activity outcomes,
and other component of innovation
competency.

Since innovation competency implies
well-developed ~ comprehension  and
speculation skills, on the one hand, and
the ability to modify and implement
creative ideas, on the other hand, both
aspects should be considered when
developing innovation competency. It is
necessary to stimulate subject’s response
to new things and events, as well as teach
him/her how to operate creative activity
outcomes — improve, adapt, implement,
and disseminate [11].

To reach this goal, an interactive
component of education was improved.
Besides traditional forms of educational
activities, there were trainings, master
classes, “flipped classroom” with class
discussions. The educational technologies
applied allow grading and customizing
the program, making it more flexible
and responsive to trainees’ need and
enterprises’  requirements:  problem-,
project- and module-based learning,
cooperative education.

Based on the experience in teaching
different enterprises staff, the initial
module of most programs is “Innovation
and Teamwork (Training)”. The module
objective is to focus trainees on further
education, create innovative and creative
learning environment, stimulate motivation
and understanding the necessity to develop
innovation competency and implement
innovation at the cluster enterprises.

Besides traditional lectures, the program
includes case-studies based on hand-on
tasks and focused on identifying potential
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problems, business game on motivation,
micro group work, discussions, etc.

An important tangible outcome of
cooperation in developing innovative
educational technologies is a bank of
e-learning programs. This is attributed
to the fact that KNRTU was approved
as a corporate university of Gazprom
and both organizations step up efforts in
collaboration based on annual donation
agreements (Program G).

Over the period December, 2015 —
April, 2016, a number of professional
development programs were designed:
“Industrial Process Automation”,
“Corrosion and Pipeline Protection”,
“Metrology  Support  for  Automation
Equipment”, “Compression Plant:
Equipment Service and Maintenance”. All
programs were supplied with e-learning
materials arranged at specially designed
information and education environment —
E-Learning System, http://idpo.kstu.ru.

The content (educational materials and
methodological support) was developed
by 13 experts from leading universities
and subsidiary companies of Gazprom.
Some programs were developed by one
expert, while the others included several
modules developed by 5-7 experts. As well
as other above-mentioned programs, all
the programs developed for Gazprom are
interdisciplinary ones.

12 subsidiary companies of Gazprom,
from Krasnodar to Sakhalin, expressed their
readiness to participate in the project. Those
who tested the courses left their comments
on the site. However, innovative e-learning
technologies were not easy to use for the
trainees: out of 83 participants, 13 did not
start their work with e-learning resources
and 6 failed to complete their studies.

Toconclude, wewould liketoemphasize
that the high quality of work performed
by KNRTU over the period 2013-2014
was proved by the orders from partner
enterprises for Program V implemented in
2015. Regardless of economic downturn
in 2016, the university got many orders
for co-funded professional development
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programs (Programs K and G). The reason
is not only the policy of import phase-out,
but also the fact that the programs are top
ranked by the former trainees. The above-
described programs are unique since
they are designed to meet the interests

REFERENCES

and opportunities of all stakeholders —
the programs are available for trainees of
different professional background, based on
cutting-edge educational technologies, and
imply practical trainings at leading Russian
and international education centres.

1. Barabanova, S.V., Ivanov V.G., Lefterova O.l. On the role of public policy in engineer-
ing education: Russian tendencies [Electronic resource]. ICL 2014: Proc. of 2014 Int.
conf. on Interactive Collaborative Learning, Dubai, UAE, 3-6 Dec. 2014. S. 1.: IEEE,
2014, pp. 601-604. URL: http://dx.doi.org/10.1109/ICL.2014.7017809

2. O Prezidentskoi program povysheniya kvalifikatsii inzhenernykh kadrov na 2012-2014
gg.: ukaz Prezidenta Ros. Federatsii ot 7 maya 2012 g. Ne 594 [The President’s program
of continuing professional development for engineers for 2012-2014: the decree of the
President of the RF dated May 07, 2012]. Sobr. zakonodatel’stva Ros. Federatsii, 2012,

no. 19, article 2331.

3. Programma podderzhki Kamskogo innovatsionnogo territorial'no-proizvodstvennogo
klastera na 2013-2016 gody: utv. Postanovleniem Kabineta Ministrov Respubliki Ta-
tarstan ot 03sent. 2013 g. Ne 624 [Elektronnyi resurs] [Kamsky innovative cluster sup-
port program for 2013-2016, approved by the order of the Cabinet of the Ministers of
the Republic of Tatarstan dated September 03, 2013, Ne 624]. Kazan, 2013. 67 p. URL:
http://mert.tatarstan.ru/rus/file/pub/pub_195663.pdf (Accessed 17.05.2016).

4. D’yakonov G.S., Ivanov V.G., Kondrat'ev V.V. Podgotovka inzhenerov v issledo-
vatel’skom tekhnologicheskom universitete v kontekste novykh vyzovov i problem
inzhenernogo obrazovaniya [Engineering training at research technological university
within the contex of new challenges of engineering education]. Vestnik Kazanskogo
tekhnologicheskogo universiteta [Herald of Kazan Technological Uniersity], 2013, Vol.

16, no. 23, pp. 7-12.

5. Barabanova S.V., Ivanov V.G., Khatsrinova O.Yu. B. Povyshenie kvalifikatsii inzhen-
ernykh kadrov: organizatsionnye novatsii i obrazovatel’nye tekhnologii [Raising qual-
ification of engineering personnel: organizational novations and educational tech-
nologies]. Vysshee obrazovanie v Rossii [Higher Education in Russial, 2014, no. 6,

pp. 43-50.

EDUCATION




EDUCATION

10.

11.

GLOBAL TRENDS IN DEVELOPMENT AND MANAGEMENT OF INTERDISCIPLINARY RESEARCH
AND EDUCATIONAL PROJECTS AND TEAMS

Ivanov V.G., Zhurakovski V.M., Barabanova S.V., Galikhanov M.F., Suntsova M.S.
New trends in training engineers in Russia [Electronic resource]. 2015 ASEE Int. Fo-
rum, Seattle, WA, 14 June 2015. S. |, s. n., cop. Amer. Soc. Eng. Education, 2015, pp.
19.24.1-19.24.6. URL: https://peer.asee.org/new-trends-in-training-engineers-in-russia
(Accessed 17.05.2016).

Vedomstvennaya tselevaya programma “Povyshenie kvalifikatsii inzhenerno-tekh-
nicheskikh kadrov na 2015-2016 gody” [Elektronnyi resurs]: utv. prikazom
Minobrnauki Ros. Federatsii ot 12 maya 2015 g. Ne 490 [Department targeted pro-
gram “Continuing professional development for engineering and technical staff
for 2015-2016", approved by the order of the Ministry of Education and Science
of the RF dated May 2015, Ne 490 [Electronic Resource]]. Moscow, 2015. 20 p.
URL:  http://MmnHobpHaykun.pd/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D-
0%B5%D0%BD%D1%82%D1%8B/7301/%D1%84%D0%B0%D0%B9
%D0%BB/6160/%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7 %20
%E2%84%96%20490%20%D0%BE%D1%82%2012.05.2015.pdf (Accessed:
17.05.2016).

Programma povysheniya kvalifikatsii inzhenerno-tekhnicheskikh kadrov [Elektronnyi
resurs] [Continuing professional development program for engineering and technical
staff] [Electronic resource]. Moscow: the Ministry of Education and Science of the RF,
2012. URL: http://engineer-cadry.ru (Accessed: 17.05.2016).

Galikhanov M.F., Guzhova A.A. Complex approach for preparation and implemen-
tation of continuous professional education programs in technological university
[Electronic resource]. ICL 2013: Proc. of 2013 Int. conf. on Interactive Collaborative
Learning, Kazan, 25-27 Sept. 2013. S. 1.: IEEE, 2013, pp. 54-55. URL: http://dx.doi.
org/10.1109/ICL.2013.6644535

Ivanov V.G, Barabanova S.V., Galikhanov M.F., Guzhova A.A. The role of the presi-
dential program of training engineers in improvement of the research university educa-
tional activities [Electronic resource]. ICL 2014: Proc. of 2014 Int. conf. on Interactive
Collaborative Learning, Dubai, UAE, 3-6 Dec. 2014. S. 1.: IEEE, 2014, pp. 420-423.
URL: http://dx.doi.org/10.1109/ICL.2014.7017809

Ilyasova A., Galikhanov M., Ivanov V., Shageeva F., Gorodetskaya |. Concept of im-
plementing the programs of additional professional education within the cluster system
[Electronic resource] / // Proc. 122nd ASEE Annu. Conf. & Exposition, June 14-17, 2014,
Seattle, WA, USA. S. I.: cop. Amer. Soc. Eng. Education, 2015, 10 p. URL: https://www.
asee.org/public/conferences/56/papers/14065/download (Accessed: 17.05.2016).

UDC 378

Global Interdisciplinary Teams
in Engineering Education

Instituto Superior de Engenharia do Porto (ISEP)
J.C. Quadrado

National Research Tomsk Polytechnic University
Association for Engineering Education of Russia
K.K. Tolkacheva

Multiple disciplines approach, which includes global enhanced interdisciplinarity, has
been discussed in the engineering education context from the early 21st Century.
There is very little disagreement about its importance for the engineers, the key
question has been how to implement theory into practice both in the curriculum and
in the actual learning enhancement phase. Both Problem-based learning and CDIO
framework are constructivist learning approaches that emphasize these issues. In
this paper, we discuss how to mitigate the social distance in these global education
teams and therefore how it becomes the primary management challenge for the
global interdisciplinary team leader. The management of the social distance is then
paramount to identify and successfully improve the social distance. This approach
reflects several components, namely, the structure, the process, the language, the
identity, and the technology used.

A successful interdisciplinary and multidisciplinary teacher/learning depends on the
general team dynamics. Several strategies to enhance interdisciplinary teams in

engineering education are presented.

Key words: interdisciplinary teams, engineering education, management, team leader,

social distance.

1. Context on global interdisciplinary
teams

Tosucceed in the global economy today,
more and more engineering companies
are relying on a geographically dispersed
workforce. They build teams that offer
the best functional expertise from around
the world, combined with deep, local
knowledge of the most promising markets.
They draw on the benefits of international
diversity, bringing together people from
many cultures with varied work experiences
and different perspectives on strategic and
organizational challenges. All this helps
multinational companies compete in the
current business environment [1].

But university managers who actually
lead engineering faculties are usually not
so focused in building global teams for

engineering education unlike the existing
focus to building global research teams [2].
Creating successful work groups is hard
enough when everyone is local and people
share the same office space. But when team
members come from different countries and
functional backgrounds and are working
in different locations, communication can
rapidly deteriorate, misunderstanding can
ensue, and cooperation can degenerate
into distrust. This is even more evident
in the academic environment where the
interdisciplinary team work is already very
challenging.

One basic difference between global
interdisciplinary teams that work and
those that don’t lies in the level of social
distance - the degree of emotional
connection among team members. When
people on a team all work in the same place
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