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Engineering education has been and will continue to be vital in everyday life of peo-
ple around the real world, but students must have competences in development of crea-
tivity, flexibility and activity, to keep up with the speed of innovations. The experts say 
flexibility is more important than specific skills. The paper is focused on effective flexi-
ble environment for engineering education at technical faculties. The main aim of the 
article relates to the setting up of flexible educational environment, the integration of the 
learning content and the support of effective transfer of knowledge into the actual envi-
ronment of the European working market challenges. The research works respond to the 
outputs of the National Project "Key Competences Formation and Effective Support of 
Students Mobility at Technology Faculties" in the context of massive amount of active 
researchers who work and use knowledge and technology base for this paper. It is also in 
intention of the Faculty of Electrical Engineering, University of Zilina, Slovakia, through 
the knowledge obtained from project research to offer each interested educational insti-
tutions the opportunity to adopt virtual education environment concept to support stu-
dents creativity, flexibility, activity (CFA) in order to better focus on improving stu-
dent´s learning procedure and increasing the quality of instruction procedure. The under-
lying basis for the research of the effectiveness of the virtual learning environment the 
paper CFA concept and methodology respect natural principles that while research ex-
perts take to account that the students “archetype” behind learning procedure has not 
changed importantly over time, the external factors affecting how student comprehend, 
retain and receive new education material are constantly evolving. The paper brings the 
results of the current national educational agency research project focused on effective-
ness of modular didactic cycle with new virtual technologies, methods and forms in 
student-focused concept through the processing of experimental data of the electronics 
study program from the period of 2017-2018. Based on the framework, a set of virtual 
tools and supports that allow this flexible education process to run smoothly, were im-
plemented. The innovative concept is based on standardized automated equipment and 
virtual instrumentation software with the new assessment to identify and reflect on the 
students´ competences outcomes of learning experiences during modular didactic cycle 
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to examine the flexible environment helpfulness of virtual instrumentation based learn-
ing and to explore how the concept enhances career-ready competences. Finally, this 
paper discusses the findings and experiences gained from the effective virtual education 
environment model which was piloted with a multinational company that is a producer 
of automated equipment and virtual instrumentation software. 

 
KEYWORDS: engineering career-ready competences, creativity, flexibility and activity, 
virtual environment, modular cycle didactics. 
 

1. INTRODUCTION 
 

1.1. General background and assumptions in the field of virtual  
education environment 

 
The experts in pedagogy believe that the internal human factors behind learn-

ing have not changed vastly over time, but the external factors affecting how 
students comprehend, retain and receive key competences using new education 
material are constantly evolving [1]. As the digital transformation in social and 
production sphere accelerates, technology in education environment gives stu-
dents support in exciting opportunities to shape learning experiences and effec-
tively achieve learning goals. Applying teaching and learning didactics insights 
to engineering education, teachers can create a digital virtual, dynamic, and 
hands-on learning experience that is personal-tailored to foster student´s crea-
tive, flexible, and active approach developing the individual talent needed to 
power the 21st century digital economy [2, 3, 4]. The defining feature of an ad-
vice to student is that education environment encourages faculty to ask what  
a student can do with the technology tools instead of focusing on what the tech-
nology alone can do. This is an important point that we would all benefit from 
applying our decisions about which educational tools we believe are most effec-
tive. In addition, we must continuously monitor and ask what a student 
can do or make with a technology tool instead of falling into the trap of focusing 
only on what a tool can do for a student. Also we would like to keep in mind that 
the literature references in the paper there are the particular sources of our own 
many years of knowledge, experiences and publications activities. 

 
1.2. Virtual environment adoption 

 
Let us to focus on the current offer and opportunity to adopt virtual education 

environment concept to support students creativity, flexibility, activity (CFA) in 
order to better focus on improving student´s learning procedure and increasing 
the quality of instruction procedure. Virtual digital platform has enabled expan-
sion into more units and subjects than faculty itself has in operations [5]. Addi-
tionally, the “virtual education environment” insights generated from virtual 
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instruments research and application, are being used to create a variety of learn-
ing tools, courses, and academic programs. At the same time, it is important to 
recognise the role that a human teacher will always play in the classroom [6, 7]. 
Teachers have a personal and unique insight into each student’s progress, serv-
ing as a competent role model and local expert, and providing creativity, flexi-
bility, activity and cooperation in a way technology itself cannot. Integrating the 
engineering education didactics with virtual environment digital innovative 
tools, we can leverage the best of what digitally-enhanced and human-driven 
attractive education have to offer, creating students´ learning experiences that 
keep pace with the digital skills demanded by the industry market in turn, affect-
ing individual students professional lives, supporting business and transforming 
global society [8]. For many manufacturers, the tendency to look toward retrain-
ing rather than hiring is rising of a simple reality – it is not easy to attract young 
technicians´ minds into the industry they consider not attractive and antiquated, 
but they are trying as it is possible. The industry is not the typical kind of job 
that current young people with creativity, flexibility and activity skills want to 
come and work. The long term and intensive cooperation with the industry show 
us that one of the main challenges is a lack of cohesion between academic stu-
dents´ set of specific skills, and industrial sphere preferred flexibility compe-
tences needs [9, 10, 11]. As technical faculty curriculum continues to play  
a larger role in education, new standards for teaching technology are being de-
veloped to provide students improved key competences development compati-
bility with a more comprehensive, flexible and extensive education environment. 
The 21st century generation key competences in technology include principal 
goals in: 
‒ fostering a greater interest of technology skills in higher education, 
‒ exploring the key competences standards in virtual creative, flexible, and 

active education environment, 
‒ expanding adoption the virtual instrumentation in flexible education concept, 
‒ diversification of technical faculty graduates mobility towards to social and 

production area needs. 
As we see more of a shift towards student-centred learning - the creativity, flexi-
bility and activity are playing more crucial role in both classroom group proc-
esses and in student´s individual learning [12]. At the beginning we wanted to 
know what is seeing right now in selected engineering subjects as it relates to the 
learner-centred transformation taking place across faculty perspective study 
programs. Virtual environment goals raised dominantly from graphical pro-
gramming environment detect and configure hardware and software which man-
age all peripherals. The block diagram (Fig. 1) of a designed system in the virtu-
al environment is organized into sections for system configuration settings 
(channels, timing, logging, data acquiring, etc.). Students in creating original or 
ready-to-run project use virtual environment to actively observe data at virtual 
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ment to be able to immediately use that knowledge and experiences to effec-
tively manage activities to fill educational outcomes. The aim at the end of the 
modules series is that they are able to identify and manage the educational prod-
uct scope, to build working structure, to create a project plan, to communicate 
the project idea, to define tasks and allocate particular works, to understand the 
knowledge forming process, to manage individual key competences develop-
ment and identify risks, and to present achieved results. An optimal subject 
learning content scheduling in modular concept in virtual environment helps all 
students’ group members’ to work together to meet unit objectives and to form 
individual competences. The each module content with realistic elements con-
straints is also essential bedrock of elements of the curriculum. In virtual educa-
tion environment courses concept students learn to plan and stick to time and 
elements constraints in order to ensure the success of their effort.  
 

2. RESEARCH METHODOLOGY 
 

2.1. Student-centered concept in virtual environment: Respect  
to individual learning style 

 
Much of the literature on university-industry research partnerships has fo-

cused on collaborations that address curriculum, instruction, and leadership [1]. 
Less scholarly attention has been paid to how practitioners and academics work 
together to improve education environment in key competences formation. 
General research project objectives related to national project are aimed at: 
‒ critique the definition of virtual education environment beyond content and 

technology using the quality items scored items updated research, 
‒ evaluate the adoption of a virtual education modular curriculum at the engi-

neering study program, 
‒ assess best practices in relation to learner, teacher, and learning content to 

support and improve creativity, flexibility, activity, 
‒ assess best practices in relation to technology, non-technology and learning 

support, 
‒ determine the steps needed to incorporate the implementation of teaching and 

learning in a virtual concept,  
‒ propose an evaluation strategy for gathering data on the effectiveness of the 

virtual education environment approach. 
We seek to deepen understanding of how educators and students collaborate to 
address aspects of the education environment that matter to students’ learning. 
We discuss findings from the second year of a project research alliance between 
a university research team and pilot groups of students focused on improving 
education environment. First, we report results from our analysis of students’ 
learning style monitoring survey adapted from Felder-Silverman methodology 
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