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Abstract—Education of students in electrical engineering 
must provide learning outcomes and enable the engineer of
electrical engineering to work in the industry and use modern 
technological equipment with sophisticated automated 
electrotechnical equipment. Moreover, the learning process and 
its outcomes should provide students with the skills needed and 
appropriate for companies producing electrical, electronic and 
electromechanical equipment, including design, research and 
consulting. Due to this, the aim of this paper is to present an
approach for efficient composition of lectures, practical work and 
individual work by correlating the different learning 
methodologies (like Problem-based learning) with mentoring 
process based on the design of prototypes. Such concept serves as 
a result of industry and academia collaboration and gives a new 
approach for the development of study programs based on future 
societal needs. The case study of electrical engineers’ education 
on undergraduate and master level is presented in this paper as 
well.

I. INTRODUCTION

Efficient engineering training is impossible without 
engineering training in laboratories and industrial internships. 
The transversal training [1] of the students in the social and

business development skills is also highly requested by 
employers. Continued improvement of teaching methodology 
and development of the new study programs, cooperation with 
Student Parliament, regular cooperation with industrial 
partners, and help of student self-governance organizations
help to plan individual carrier on very early stage. The surveys 
of industrial partners are regularly analyzed, and the 
recommended composition of the academic lecturing and 
practical involvement of the students in the industry-oriented 
research should be included in at least equivalent parts. For 
example, in the newly developed interdisciplinary study 
program in cyber physical system engineering at master level 
the splitting of the time is recommended to be 40% of
lecturing and 60% of practical exercises, laboratory, individual 
tasks and industrial internships. The main learning outcomes
are enabling students to be independent developers of 
electronic devices for industry needs, to be able to make 
automation projects for industrial automation lines, as well as 
to be able to design and justify the signal transmitting for 
industrial objects and to ensure defined safety level on 
automation, electronics and IT levels. The practical adjustment 
of the teaching methodology, developing industry-focused 
curriculum according to the student’s background, using 
various study material, active working with video material and 
presentation making are prerequisites for such dynamic 
environment. Due to this, the aim of this paper is to present an



approach for efficient composition of lectures, practical work 
and individual work by correlating the different learning 
methodologies (like Problem-based learning) with mentoring 
processes based on design of prototypes.

The paper is organized as follows. Section 2 describes the 
expectations from industry on the education process, its 
outcomes and the importance of the practical innovation 
management. The expectations from students and pupils on 
the education process are discussed in Section 3. The case 
studies of the learning process and achieved results, reached 
using the Problem-based learning methodology and lecturers’ 
mentoring on design of prototypes are presented in Sections 4 
and 5. Section 6 gives an approach for the development of 
new competences based on the international cooperation 
between education institutions and industry. The obtained 
results and recommendations are presented in Conclusions.

II. INDUSTRIAL EXPECTATIONS AND PRACTICAL INNOVATION
MANAGEMENT

The career development and industrial expectations from 
electrical engineers are regularly analyzed, using surveys, 
industrial associations, and other methodology. The overall
requirements for electrical engineers are not restricted only by 
the ability to design, develop, test, and supervise the 
manufacturing of variety of electrical equipment, etc., but also 
require to acquire necessary social skills, marketing, and 
innovation management.

The survey of industrial representatives was done 
regarding the development of a master study program for 
Cyber Physical Systems (CPS). Set of questions, where 
participants were asked to rate, according to their perception, 
the relevance of each of the topics for CPS (Fig.1.) were 
prepared. We analyzed the results with two different degrees 
of granularity. At a higher abstraction level, we have an 
overview of the most relevant broad topics: the sub-topics 
directly concerning CPS have a mode of 5 (very relevant). 
Sub-topics concerning Application Domains and Software 
Engineering were considered relevant, mode of 4. Finally, 
Design and simulation have a mode of 3. The majority of 
answers provided were between either “average” or 
“relevant”. Likert-type scale from 1 (not relevant) to 5 (very 
relevant) was used.

1.0 2.0 3.0 4.0 5.0

CPS

Application Domains

MPM

Software Engineering

Design and Simulation

Significantly Worse Average Significantly Better

The relevance of 
the topics of CPS

Fig. 1. Survey of industrial representatives was done, regarding the 
development of a master study program for CPS

There was a statistically significant difference between the 
mean score obtained in the different topics: The Cyber –
physical systems topic (M = 4.5385, SD = 0.71987) had 
statistically significantly higher scores, compared to Design 
and Simulation topic (M = 3.6376, SD = 1.09117).  The most 
efficient ways to arrange students’ study plans, and include 
sufficient number of practical exercises and individual projects 
development was figured out. The changing of the education 
form from academic to professional is a national solution in 
the industrial development conditions.

Technology analysis ties together customer needs 
(expectations from industry as well) and technological
opportunities. It presents the tradeoffs between customer 
needs and technology opportunities. The technology analysis 
[2] action map shows the main steps emerging from the 
analysis of available technology on the market until 
customers’ needs are met. It also helps to figure out the 
optimal offer needed to market a new product development 
methodology, and to uptake risk mitigation plans, including 
technology risks. The most important difference of 
professional branch of education from the academic is 
industrial secondments, and involvement of industrial partners 
from the very first semester in university studies. The wide 
range of practical cross-industries studies for students have 
been developed as a result of academy and industry 
cooperation, based on the Theory of Inventive Problem 
Solving (TRIZ) [3].

The TRIZ Standards [4] are based on the patterns of 
evolution of technical systems. Some of the Standards directly 
represent the practical application of these laws. The modern 
system of Standards leads to structured and highly systematic 
working methods and can be used to further analyze the 
technical evolution of the systems and products. It consists of 
76 Standards, which are classified into 5 classes and 18 
groups:

Class 1: Synthesis and transformation of the technical 
systems.

Class 2: Enhancement of efficiency of the technical 
systems.

Class 3: Stages of evolution of the technical systems.

Class 4: Measurement and detection in technical systems.

Class 5: Assistance in the application of the Standards.

After practical education, and having a diploma of 
electrical engineering, the industry expectation from next 
generation of engineers includes marketing and product 
development skills as well.

III. THE ENTRANCE IN EDUCATION AND RESEARCH

The new generation of students mostly aims for business-
oriented studies. The primary education in Latvia was recently
changed, and it is innovation oriented and business creation 
background deployed in the philosophy of primary education, 
and it is assured by specializations of pupils from 7th class of
school. There are several specializations, most popular in the 



gymnasium level are: Education Program for General 
Secondary Education in the Humanities and Social Sciences; 
General Secondary Education in Mathematics, Science and 
Technology Direction, and General Secondary Education 
Curriculum. The level of knowledge in physics and 
mathematics is not always sufficient to enter studies in 
engineering. In the opposite of that it is top-class schools in 
the capital of Latvia – Riga and big cities. 

The problem of students’ motivation and keeping them 
engaged is in the way, what they already were taught in school 
is an actual challenge for Universities in Latvia. The 
traditional big gap in the level of knowledge from different 
specializations and regions affects the dropout rate in 
engineering specialties, which is about 50% overall, most of it
in the first year, which is at least 30 % in different engineering 
specialties. The professional branch of undergraduate 
education was specially adopted, in order to include industrial 
secondments in the study process, which keeps interest and 
direct link with future work from the first study year [5].

Besides the formal education, there are several active 
industrial societies, which are developing industrial clusters,
and encourage pupils to start education in the engineering 
branch, for example IEEE.

The secondary school pupils are involved in the 
development of research projects. The common practice is to 
have a group work or individual task, and develop it during 
project weeks. The successful start of research activities is a
very strong factor of self-motivation in the future. The good 
example of M.sc.ing Aleksandrs Morozs could illustrate the 
long term collaboration and industrial application of 
developing himself professionally. He is declaring in LinkedIn
profile: “in ABB I have written my first program. The process 
of its creation appeared to be interesting and encouraging for 
me. Since that time 5 years have been past. This experience 
gave me an impetus to study IT. Now I am a graduate of
courses called "Java fundamentals" & "Java 2 Agile Web 
Development". I am aiming at becoming a professional Java 
programmer. I will make all efforts to reach the goal.” The 
first research experience for him was in 2008, he has started 
research on geopolymers during research project in school. In 
the 2014 he defended master thesis "Development of 
requirements and guidelines for smart metering hardware 
components design for exploitation in harsh environment 
conditions", which was a very good input to project Artemis 
2012 Arrowhead project in the aspect of production and 
energy systems automation [6].

The research, described in master thesis is related with one 
of the major problems of electronics, the negative impact of 
environmental conditions on electronic devices. The influence 
of such factors as moisture, dust and electromagnetic 
interference can rapidly slow down the life cycle of any 
electronic device, for example smart meter device. Rust, short 
circuit, printed circuit board (PCB) damage and other damages 
may be caused by harsh environment conditions. The 
solutions, techniques and measuring methodologies are 
analyzed in the master theses with an aim to minimize the 
negative impact and protect electronic devices, such as smart 
meters, counters and develop electronic reading, data 

transferring wireless sensor network-based solutions. This 
research is one of the contributions to the aim of Artemis 2012 
project called Arrowhead where embedded solutions for novel
power supply measurement techniques, using wireless sensor 
network and radio-based data transmitting from smart reader 
to the concentrator point is developed in prototype stage.

The first good experience gave an inspiration not only for 
pupils, school teachers, but also for academic staff of 
University to cooperate, and to receive common results from 
very early stage of pupils and to start with them common 
projects from basic physics research. Nowadays academic 
personal from Riga Technical University (RTU) Institute of 
Industrial Electronics and Electrical Engineering (IEEI) is 
involved in students’ research week with cooperation partners 
– secondary schools, moreover the didactical materials are
developed in the cooperation as a digital learning tool, which 
offers theory, tasks and tests for pupils of 1-12 school classes 
(for example uzdevumi.lv [7]).

IV. THE MAIN METHODOLOGY FOR ACHIEVING SUSTAINABLE
DEVELOPMENT

The Problem Based Learning (PBL) methodology is a
teaching method, by which students learn the concepts and 
principles of a course under the umbrella of a real problem. It 
is a reversed teaching compared to a traditional presentation of 
the basics and concepts during the normal lecture [8].
Nowadays companies are showing interest in such employees, 
especially of engineers, who have not only basic hard skills, 
but can show their abilities in problem-solving, critical 
thinking, working in groups, finding and evaluating research 
material, and life-long learning. PBL can promote 
development of such skills [9]. The Problem Based Learning 
through innovation management and new product design was 
implemented in Kaunas University of Technology (Lithuania),
Department of Electronics Engineering. This way of learning
is used over the entire semester as the primary method of 
teaching a course or a whole semester of courses. Due to this, 
it was used in theory lectures of a study course “Basics of 
Electronics engineering”, as one or several lecture projects, in 
order to replace traditional teaching methods. The target group 
was the students of second year bachelor studies in Electronics 
engineering, Material Science and Mechanical engineering. 
First year Master students were also taught. The classes 
ranged from 6 to 45 students, and groups were ranging from 2 
to 6 students.

The main concept of learning through the help of PBL is 
that students, having no knowledge on the topic (in our case, 
topic on radio waves, its propagation, the functioning of radio 
and etc.) get a real-world scenario (like a story) with a 
centered problem and have to solve this problem and 
moreover to be able to explain how it was solved and/or how 
it will be working after their suggested solution. The whole 
process of learning by PBL was based on the stages (Fig. 2). 

It was very important to go thoroughly through each part 
and give it due time and consideration. The main problem was 
introduced as a multi-stage problem, so that students were able 



to identify learning issues that lead them to research the 
targeted concepts. Also, the scenario and a raised complicative 
problem must motivate students to seek out a deeper 
understanding of concepts, to connect the new content of a 
course to their previous courses and gained knowledge as well 
make reasoned decisions and to defend them. Otherwise, PBL 
will not work correctly and will not give a desirable result to 
the students.

Forming of team

Analysing the 
problem

Structure

Brainstorm

Defining the 
problem

Setting self-
learning goals

Self-learning

Integrating new 
knowledge

Knowledge 
sharing

Solving the 
problem

Fig. 2. Stages of PBL method 

Basic PBL structure and steps differ in literature [10, 11]
and should be adapted to the preferred outcomes of each 
module. In this case, the students started with formation of the 
teams. As the PBL task was meant to be finished during one 
90 min. lecture, the teams were formed by the lecturer, with 
some allowances for students who expressed their wishes to be 
on one team or another. Letting all students choose their own 
teams is lengthy process and should be reserved for longer 
projects. 

Students are prone to try to skip the analysis of the 
problem step, which might lead to less than ideal finished 
projects. During the analysis part students familiarize
themselves with the story of the problem, separate the more 
important parts from less important ones and start to figure out 
where exactly the problem is. The more detailed and vaguer
the problem is, the more time should be reserved for this part. 

The next part is the structure of the problem, where 
students try to solve it using only the knowledge they already 
have and define their criteria for a good solution. They also 
identify the questions they have no answers for yet. The role 
of the tutor is crucial in this step to not allow the students to 
steer themselves is the direction that would not let them cover 
the learning objectives of the PBL task. 

The brainstorming part ideally should be done with little 
guidance from the tutor, allowing students to express their 
thoughts freely and without fear of making mistakes. 
Sufficient time should be allocated for exploring different 
paths the solution of the problem could take. 

After brainstorming, students are usually able to shortly 
define the exact problem they are going to solve, which will 
give guidance to next steps in PBL. The problem guides them 
to the self-learning goals – the gaps of knowledge, identified 

in structuring the problem step should also be covered during 
this step.

In one-lecture PBL tasks, self-learning is done in the 
classroom, using the material provided by the lecturer. If the 
literature search is one of the desired learning outcomes, the 
PBL tasks should be of longer duration, with a gap between 
lectures for students to go out and find the material 
themselves. In this case, students were provided with prepared 
material, and they were allowed to use online sources as well. 

After self-learning, the definition of the problem and good 
solution might be changed and students were allowed to 
incorporate that in their projects. The most crucial step was 
knowledge sharing, were students taught each other on the 
material they studied. It improved their understanding and 
helped remember the material later.

The last step was problem solving, and preparing a poster 
for presentation. Prototype making would be a more hands on 
result and preferable, but it requires more resources and is 
more suitable for longer projects.

A poster with the students’ solution was presented as one 
of the results from learning with PBL method (Fig. 3-4). The 
design of a real working device (in our case radio receiver) 
would be another result of it. However, this requires the 
preparation of many details and during the first semester with 
PBL method it was not prepared. 

Fig. 3. Presentation of a poster as a result for problem solution

Fig. 4. A solution of a raised problem – students’ knowledge of basics in 
Electronics engineering



Evaluation of the PBL tasks was done as a formative 
evaluation, with feedback from the lecturer about the strengths 
and weaknesses of the solutions and presentations and more 
importantly, students had a chance of evaluating themselves 
and their team members. Students had to assign grades for 
themselves and their team members, and they were also asked 
to identify each other’s strengths and weaknesses, as well as 
parts of the project which each member contributed most to. 
The students’ assessments were done in a written format and 
they could see the comments other students wrote for them. 
Students expressed being uncomfortable with this part at first, 
but it also helped to ensure equal participation and fair 
evaluation of a group project.

Students, who participated in PBL based lectures were 
asked to fill an open question survey, which included 
questions like:

Would you prefer traditional lectures to PBL learning?

Does learning with PBL help you to understand the 
knowledge of a new study course?

Do you think engineering students need just knowledge 
of their expertise?

Do you think engineering students need soft skills (as 
communication, project planning and management, 
etc.)?

Would you choose a study course if you would know 
that it will be based on PBL method?

etc.

The answers of the students (Fig. 5-8), who filled out the 
question survey, showed not only the good features of the 
application of PBL method in engineering studies, but also it 
opened the issues, which need more attention from the 
lecturer, who is willing to continue this way of teaching. 

The absolute majority of students expressed their 
engagement and higher motivation in learning with PBL, even 
in cases where the problems were not entirely fitting the 
course and desired learning outcomes.

Fig. 5. Assessment of study course by students - the attractiveness of studies, 
based on PBL

Fig. 6. Assessment of study course by students – comparison of traditional 
learning and PBL

In cases, where problems of lesser quality were used, 
students expressed their doubts about needing broader 
concepts. The parts that students most struggled with was 
having to do their own acquiring of theoretical knowledge and 
evaluating their solutions for the problems. Beside the student 
questioner, lecturers evaluated the quality of raised problems 
in terms of student engagement, understanding and reaching 
the desired learning outcomes.

Fig. 7. Assessment of study course by students – need of knowledge from the 
lecture

Fig. 8. Assessment of study course by students – learning outcomes



The overall result of PBL application in learning the 
“Basics of Electronics engineering” showed, that if PBL 
scenarios are lacking it is hard to achieve the desired learning 
outcomes and avoid confusion and frustration from the 
students, though giving proper feedback and sufficient 
explanations after the exercises lessened these effects. 
Students also needed more guidance for the exercise when the 
lecturers used scenarios that were not properly constructed.

V. THE MUTUAL BENEFITS FROM INDUSTRY – ACADEMIA
COLLABORATION

The ability to implement novel technological approaches
[2] in the industrial training rise the level of student’s self-
motivation and put them in an active position against 
academic staff. This encourages to change teaching paradigm
to the mentoring approach, and transfers responsibility of
education from a teacher to a student. The formal promotion 
of such cooperation in Latvia is supported by the national
legislation, namely by the Regulations of the Cabinet of the
Ministries of Latvia, which stated that this approach is 
introduced. In order to formalize this initiative RTU plans to
introduce new study subjects in all undergraduate study
programs. General learning outcomes of a module (course 
unit) is to promote the development and growth of University 
– industry cooperation in the field of innovation and
technology transfer, as well as to enhance the recognition and 
competitiveness of intellectual potential, to encourage the 
formation of environment that is positive and open to new 
technologies. During Erasmus+ Physics projects RTU 
develops new study courses and increases efficiency of 
education technologies [5]. 

A. The example of study course of Elements of Automations, 
reached based on design of prototypes- EcoLight
The application of PBL in the groups of different 

background, and different motivation is also successful. For 
example, the practical part of study subject of Elements of 
automation for 13.5 ECTS credits was realized based on PBL 
principles. Goals and objectives of the course in terms of 
competences and skills was to prepare the automation project 
by the students. Main objective is to develop the process 
automation skills for the students. The learning outcomes to be 
reached: students had sufficient knowledge about elements of 
automatics and its application, sufficient knowledge about 
specifics of production automation equipment. The students
they should be able to choose sufficient elements for circuits,
and to develop automation schemes. Student’ groups had the 
task to find ideas for a prototype, which could be implemented 
during this semester in the context of a practical project. It was 
also important to find team members whose personal qualities 
could advance and complement the entire project. Thus, a 
personality test was carried out right at the beginning, in 
which the particularly good qualities of the respective persons 
were found out. Then the groups were divided and project 
teams were formed, which had a balance of different 
characteristics to achieve the best possible project result. 

The first introduction of the specific methodology and 
facilities for the prototype development was done during the 
course (Fig. 9-10).

Fig. 9. Mixed group of Erasmus exchange students and international master 
students of computerized control of electrical technologies is starting 
work at design fabrics of RTU

Fig. 10. Mixed group of Erasmus exchange students and international master 
students of computerized control of electrical technologies the work in 
RTU student’s development laboratory

As an example, the first concept and therefore necessary 
hardware components to build a prototype to create a 
brightness and speed-controlled bicycle light was created. As a 
product name EcoLight was chosen and an ecological light 



had to be produced. For example, these three following 
improvements were made:

light-controlled brightness adjustment for optimal
illumination of the road

resulting energy savings by a reduced illumination
with sufficient ambient lighting

speed-controlled lighting is added

The development process was performed with much 
greater interest and self-motivation than this one using 
standard academic approach. The good result of students’
attendance was achieved, 10 % of students attended 68 – 81% 
of classes, 78 % - 81-89 %, and 12% - 100% of classes during 
of all semester, in addition they also used self-study time to 
work in the student’s laboratory for prototype development.

B. The example of study course of Elements of Automations, 
reached based on design of prototypes - VeloLight
The aim of the project VeloLight (Fig. 11) was to develop a 

prototype, so that the successful promotion of the product 
could be achieved within a short presentation and investors 
could be acquired. The product idea was a bicycle light, 
controlled by the amount of ambient illuminance. Various
microprocessors and micro controllers were tried. Analogue, 
digital signals as well as the buses have been used as interface 
signals for transmitting data and control information.
Technical focus was on the communication of various 
software and connection of programmable components. The 
second technical focus was power electronics for supplying
and controlling light-emitting semiconductor devices.

Fig. 11. TRL 3 prototype of VeloLight solution

Particular difficulties arose, because the delivery of 
necessary parts was delayed very much. The result is that the 
final prototype was based on different technical solutions than 
the initial idea. A particular achievement of the team was 
quick development of the successful alternative solution. Not
only the engineering work, but the right marketing and project 
management are indispensable to create a successful product. 
Distribution of team positions is of particular importance.
After all, as a team students were very satisfied with the 

outstanding results of their project and above all with the 
learning success in the group work.

VI. INTERNATIONAL COOPERATION FOR DEVELOPMENT OF NEW
COMPETENCES

The cooperation through international projects, dealing 
with development of the quality assurance system for 
development of study programs, and deployment of new 
generation of study approaches in the innovative topics is an 
ongoing activity of IEEI. Truly complex, engineered systems, 
known as CPS are emerging that integrate physical, software, 
and network aspects. To date, no unifying theory nor 
systematic design methods, techniques and tools exist for such 
systems. Individual (mechanical, electrical, network or 
software) engineering disciplines only offer partial solutions. 
Multi-paradigm Modelling (MPM) [12] proposes to model 
every part and aspect of a system explicitly, at the most 
appropriate level(s) of abstraction, using the most appropriate 
modelling formalism(s). Modelling languages engineering, 
including model transformation, and the study of their 
semantics, are used to realize MPM. MPM is seen as an 
effective answer to the challenges of designing CPS. In 2014 
Nadezda Kunicina and Anatolijs Zabasta, researchers from the 
Faculty of Electrical Engineering started cooperation with 
professors from the Faculty of Computer Science and 
Information Technology - Oksana Nikiforova and Andrejs 
Romanovs, within EU COST Action number IC1404 Multi-
Paradigm Modelling for Cyber-Physical Systems (MPM4CPS)
[13] It aims to promote the sharing of foundations, methods, 
techniques, and tools and to provide educational resources, to 
both academia and industry, bringing together and 
disseminating knowledge and experiments on CPS problems 
and MPM solutions.

RTU has an expertise as a project coordinator in Higher 
Education and Capacity Building projects. “Development of 
Training Network for Improving Education in Energy 
Efficiency” [14] - the main project objective was to modernize
academic programs in the topic of energy efficiency.
ERASMUS+ Capacity-building in the Field of Higher 
Education 2015, PHYSICS [15] – the objective of a project is 
to develop modern master-level programs in the field of 
functional nanomaterials, photonics and applied physics, 
respecting the principles of the Bologna process, and to 
implement it at four Belarusian universities. One more project 
is “Establishing smart energy system curriculum at Russian 
and Vietnamese universities - ESSENCE” [16]. The project 
was realized by the consortium consisting of 3 EU, 5 RU and 
2 VN universities aimed at modernization of existing master 
degree programs in the field of electrical engineering in a way 
as to meet the requirements and expectations of main
stakeholders of the program, in accordance with Bologna 
requirements and European Qualification Framework and in 
close cooperation with the industry. The project will benefit 
multiple target groups on different levels during the project 
life-time and beyond: current and prospective students, staff of 
participating universities, higher educational society, and 
industry. Applied curricula in space exploration and intelligent 
robotic systems was developed, starting in October 2016 
Erasmus + Apple project. The proposed project goals were to 



adapt, modernize and restructure existing curricula in space 
exploration and intelligent robotic systems; to develop new 
certified courses, to test innovated curricula and to disseminate 
the results. These goals passed to the development strategies 
of partner countries (PC) both in curricula modernization and 
stimulation of the high-tech production. This leads to 
simplifications, disconnection with research and irrelevance 
for current technological and social challenges. The project 
Energy Markets and Engineering Education - ELEMEND 
addresses the upgrading of the teaching infrastructure placing 
emphasis on laboratory and project work. Simulation 
laboratory and smart grid laboratory was also implemented. 
ELEMEND promotes the university ‐ enterprise cooperation 
through the active involvement of companies in the project in 
the shaping of the course material and content.

Innovative Approach Towards a Master Program on Smart
Cities Technologies - SMARTCITY, the Erasmus plus KA 2 
project, is the next step in the exchanging of experience in 
innovation deployment. Consortium unites 14 partners’
universities from the cities with population about or over 1
million citizens, in which urban problems need to be solved 
with the ICT-smart city technologies, and which were 
included into their governmental programs on the 
development of the smart cities. One of the problems to be 
overcome is education of specialists for Smart cities.
Academic staff of EU universities participated SMARTCITY
will contribute into development of students’ education 
programs for smart cities specialties (standards, technology, 
documentation development and implementation). EU 
industrial partners, such as ATIC (Romania), are involved into 
the project by organization of scientific conferences and 
transferring successful experience due to participation in EU 
projects. EU and Partner Countries industrial partners plan to 
provide feedback from the industry in pursuing project’s 
outcomes.

VII. CONCLUSIONS

The development of new study programs should be based 
on current or future societal needs, i.e. on the labor market, in 
public or private research and development. We presume that 
potential employers should be involved early in the process of 
a new study program development, for example through 
employer panels and employer surveys, etc. The survey on 
relevance of the innovation management, and development of
market ready solutions for existing industry and for 
development of new products for new markets is crucial. The 
contemporary curricula for undergraduate and master students 
should be considered as an essential part of curricular 
development process.

The conclusions and recommendations for mapping 
between the competences and the curricular of the academy 
process now are underway. 

The Erasmus KA 2 project results will be used by 
deployment of innovation management in Partner Countries
universities by administrative, teaching and academic staff of 

the higher education institutions, by master students,
governmental bodies, and business companies dealing with 
development and implementation of the Smart City 
Technologies (SCT), by urban communities using 
improvement of the quality of life after SCT development.
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