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VIRTUAL EDUCATION ENVIRONMENT:
THE SUPPORT OF STUDENTS CREATIVITY,
FLEXIBILITY, ACTIVITY

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 21* 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 21" 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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dashboard (Fig. 2) in flexible connection to share variable signals showing actu-
al measured values, and cooperate in connection to other students sharing varia-
bles. Virtual instrumentation environment covers many engineering systems and
areas to explore, learn, and form key competences and to communicate in flexi-
ble environment built from external vibrant community developers, data acquisi-
tion experts, and other students that get the support they need.
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Fig. 1. Virtual Instrumentation: Control diagram design in virtual environment
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Fig. 2. Virtual Instrumentation: Data Dashboard Control Panels
1.3. Modular course model in virtual environment

Module-based education structure and learning content management has been
proven to be the most effective concept of students key competences develop-
ment within knowledge, skills, schedule, and overall resources constraints. This
intensive and hands-on series of modules enhanced with virtual instrumentation
hardware and software tools give students the skills to ensure that specific tasks
are fully completed on time and on effort while giving the students the education
environment benefits they expect and adopt [13]. We also ascertained whether
students gain a strong working competency of the basics of learning manage-
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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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concept based on 4 antagonistic learning styles twins: active-reflective, sensing-
intuitive, visual-verbal, sequential-global [14]. In a research design we analysed
students’ survey responses (n = 100) in 9 working experimental groups (EG1-
EGY9). We linked students’ survey data to their learning preferences to determine
the extent, to which students’ individual perceptions were associated to their
educational outcomes, what is evident in the Fig. 3.
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Fig. 3. Learning style “archetype” in experimental pilot group EG1 (proportional)
2.2. Monitoring, collection and processing of data

Technology does not just support students” key competences, and in addition
it effectively shapes creativity, flexibility, and activity, as well. Many of the
technical engineering education trends of the last ten years have come not from
cultural and pedagogy shifts, but from technological pull. More data is available
through our increased dependence on computers and automated systems, which
evolved faster than the ability to make best use of their capabilities. But we were
not unable to answer those questions because we did not understand the data, we
did not have access to the specific data we need in virtual education environment
concept or lack the know-how to turn the data into actionable information, be-
cause up to now, we do not systematically and sustainably shared reliable data.
We examined the affordances and challenges at every stage of the investigative
process, highlighting factors critical to creativity, flexibility, activity. We also
analysed the cohort of engaged research experts’ observations which shifted
their views on the virtual flexible education environment items as documented in
Fig. 4.
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Fig. 4. Organization forms in virtual environment to strengthen and increase the effectiveness of
the collaboration enhancing creativity, flexibility, activity (proportional)

The current study gives us now more data than we need to answer common in-
novative concept questions. The research study relates to virtual education envi-
ronment support of students’ creativity, flexibility, activity aims to promote a
deeper understanding of virtual environment characteristics research and prac-
tice in learning among teaching faculty members, instructional designers, and
institutional executives through a discussion and critique of recent literature on
virtual education environment.

3. RESULTS

Following the quality items scored for students creativity, flexibility, activity
as a framework, the topics of the modules include an institutional implementa-
tion of virtual environment, evidence-based best practices, and evaluation of
virtual instruments in teaching and learning. This study have looked at the virtu-
al education environment and technology enhance pedagogy to accommodate
changing student educational needs, and experiential learning can be promoted
by flexible or adaptive teaching methods as presented in Fig. 5, which conforms
to the requirements of the industry to engage students through innovative peda-
gogy concepts.
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Fig. 5. Proportional representation of the selected teaching methods in virtual environment
education methodology to foster creativity, flexibility, activity

Teachers in bachelor and engineering study programs reported positive ex-
periences on student’s engagement. At the conclusion, we completed an action
plan that includes a problem statement where areas of virtual education envi-
ronment instruction and/or implementation can be improved, best practices re-
search 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 based on Felder-Silverman
concept. Then, we examine the affordances and challenges at every stage of the
investigative process, highlighting factors critical to creativity, flexibility, activ-
ity. Also, the virtual instrumentation transition had a positive influence on stu-
dents who reported higher perceptions of creativity, flexibility, activity care in
their key competences formation. Reflecting on the university-industry partner-
ship process, we found that responding promptly to the concerns of stakeholders
helped establish credibility and trust. Open and frequent communication was
also essential to maintain focus, sustain commitment, and ensure the longevity of
the faculty-industry alliance. Further, allowing partners to contribute and make
decisions throughout the data collection and processing helped ensure that all
perspectives were considered, thus increasing the validity of research findings as
documented clearly in Fig. 6, 7, 8.



Virtual Education Environment: The Support of Students ... 195

-
i
o
'
@
=
"
o o
b
=
=
ks

i
=
-
=
2
=
=

50
lasly af tansk ane |0
ACILEL VUL SLQILELLE D 1
nrofessional L lack of time
x 1 .
development -
= 20
40
304
20 |
10
L L { { ¢ {ag= 3
T
E
~
N

Fig. 6. The findings and challenges in virtual education environment to foster creativity, flexibility,
activity (proportional)

This study extends the literature on virtual learning and teaching, and empirical-
ly evaluates the perceived value of CFA concept as a subjective evaluation
measure of student learning effectiveness with respect to several relevant factors
in the literature such as perceived competences, challenges, and satisfaction with
engineering courses modular format and access the virtual education environ-
ment.
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Fig. 7. Monitoring of concepts and tools in virtual education environment (proportional)
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4. CONCLUSIONS

University-industry collaborations can be challenging to maintain. This study
suggests that reforming education environment is a long-term participatory proc-
ess that demands significant resources and on-going engagement from both uni-
versity researchers and industry practitioners. By providing a thorough examina-
tion of the give and take of a university-industry research alliance, we identified
pedagogical elements and technology incentives that can enhance graduates
career-ready key competences and provide rich evidence that virtual education
environment can serve as a foundation for further inquiry. Since flexibility of
graduates of engineering education is considered as a critical factor to promote
each individual student learning effectiveness, not only in the traditional class-
room settings, but also in virtual education environment increases student en-
gagement, the key factors — creativity, flexibility, activity to promote academic
success in career-ready graduates competences. Against this backdrop, we in-
tended to examine how the integration of a virtual instrumentation concept in
modular didactic cycle could enhance student learning and thus learning and
teaching effectiveness. Based on the extant research attention has been paid to
the use of virtual technology in the engineering education field in cooperation
with a world leading producer of automated equipment and virtual instrumenta-
tion hardware and software.
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