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Abstract: 

Learning and education in higher education in the conditions of the 
Fourth Industrial Revolution (Industry 4.0) are experiencing rapid 
transformation. New technologies, first of all the Internet of Things 
(IoT), Big Data technology, Virtual and Augmentative reality (VR 
and AR) and Artificial Intelligence are creating the conditions for 
radical changes in the learning and education landscape and boost 
the transition towards the next paradigm of learning and education, 
presented by smart learning environment. These technologies not only 
accelerate, facilitate and intensify the learning and education process, 
but also transform the learning and education process, penetrating the 
essence of the relationship between the teaching staff and the students 
and have a far-reaching impact on the role of teachers and the overall 
organizational culture in higher education institutions. The paper ex-
plains the concept, division and dynamics of organizational culture in 
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higher education in Serbia, analyses the smart learning environment, 
compares the advantages and challenges in relation to e-learning and 
explains the possible model of smart learning environment from the 
aspect of interaction with organizational culture at universities. The 
aim of this paper is to determine the opportunities, challenges and 
perspectives of a smart learning environment and its impact on orga-
nizational culture in higher education institutions.
Keywords: Organizational culture, smart learning environment, higher edu-
cation institutions, Industry 4.0, smart organizational culture, Serbia.

1. INTRODUCTION: THE NOTION, 
CHARACTERISTICS AND SIGNIFICANCE 
OF THE ORGANIZATIONAL CULTURE CONCEPT

The concept of organizational culture is one of the most complex con-
cepts we are dealing with, when talking about managing an organization. There is 
a wide range of different attitudes and definitions of organizational culture. Sim-
ply put, the organizational culture is the culture that can be found in an organi-
zation, which is consisted of all its employees. In other words, by organizational 
culture we mean the common spirit and way of thinking of the members of an 
organization. This is what makes the essence of an organization’s uniqueness and 
how one organization differs from others. Understood in this way, this term is not 
entirely new, as Henri Fayol, one of the founders of the science of management 
and organization, also used the term “spirit of organization”.

The concept of organizational culture originated in the late 1970s, 
more precisely the first paper on organizational culture was published in 
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1979, and it is an article by Andrew Pettigrew, published in Administrative 
Science Quatterly, entitled “On Studying Organizational Cultures” (Pettigrew 
1979). Pettigrew took the concept of organizational culture from anthropol-
ogy and adapted it to organizational science and management.

According to the comprehensive definition of Stephen P. Robbins and 
Mary K. Coulter, the organizational culture is “a system of shared meaning 
and beliefs held by organizational members that determines, in large degree, 
how they act toward each other and outsiders” (Robbins & Coulter 2005, 8).

Živka Pržulj uses the terms corporate culture, organizational culture 
and company culture equally, considering them as synonyms. She also points 
to the abundance of definitions of organizational culture and believes that 
all these definitions can be divided into two general groups, with cognitive 
components or dimensions in one group of definitions and symbolic ones in 
others (Pržulj 2000, 14).

Cognitive components include assumptions, values, norms of behav-
ior, attitudes, beliefs and other elements that make up the content of the so-
called collective spirit or mind of the organization. Unlike cognitive elements, 
which are relatively difficult to notice and measure, symbolic elements imply 
the content of organizational culture that can be perceived, measured and in-
terpreted. These include patterns of behavior or practice, various ceremonies 
or rituals, certain rules and directions, language and its derivatives, such as 
narratives, metaphores, myths, symbols and artefacts (Janićijević 2013, 33).

Pointing to the problem of heterogeneity in defining the term orga-
nizational culture, Nebojša Janićijević says, “The problem is that the lack of 
a unique definition of organizational culture actually speaks of the absence 
of consensus on its essence and content” (Janićijević 2013, 28). Recognizing 
the great contribution of this author to the affirmation of the concept of or-
ganizational culture in theory and practice, we will use his definition, which 
he devised based on his exhaustive analysis of numerous literature, as well as 
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on his own research. Thus, under the term organizational culture, Janićije-
vić means “a system of assumptions, values, norms and attitudes manifested 
through symbols, which members of one organization developed and adopt-
ed through their common experience and which helps them determine the 
meaning of the world surrounding them and how to behave in it.” (Janićije-
vić 2013, 35).

As can be concluded, Janićijević equally respects the two main di-
mensions that together make up organizational culture – both cognitive and 
symbolic, and therefore his view is balanced and synthetic. N. Janićijević 
gave his model of organizational culture, which has three key elements: ori-
gin, content and effects (Janićijević 2013, 36). Factors that lead to the creation 
of organizational culture in the proposed model are national culture, leader-
ship and the sector in which the organization operates. The effects of organi-
zational culture show in the behavior of members of the organization, in the 
form of decision-making, actions or interactions, and such types of behavior 
manifest in the area of organization and management, where organizational 
culture affects strategy, control, motivation, performance assessment, lead-
ership, knowledge management, power, organizational change, etc.

2. THE ORGANIZATIONAL CULTURE 
PROPERTIES IN HIGHER EDUCATION 
INSTITUTIONS IN SERBIA

The higher education institutions (hereinafter: HEIs), as the basic 
organizational form within the higher education sector, are special and spe-
cific organizations. The higher education in Serbia is regulated by the Law 
on Higher Education (Law on Higher Education 2020). According to the 
law, the goals of higher education are the following, a) transfer of scientif-
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ic, artistic and professional knowledge and skills; b) development of science 
and promotion of artistic creativity; c) providing scientific, artistic and pro-
fessional youth; d) education of the creative population that continuously 
adopts and creates new knowledge; e) providing equal conditions for the 
acquisition of higher education and lifelong learning; f) a significant increase 
in the number of people with higher education; g) promoting the interna-
tional openness of the higher education system. The law defines the follow-
ing institutions as the basic subjects of higher education: university; faculty; 
faculty, i.e. art academy within the university; academy of vocational studies; 
college and higher school of vocational studies.

Higher education is a service industry, and HEIs mainly provide ser-
vices of education, training, professional development, but also other kind of 
services, such as consulting, agency and support services. In addition, HEIs 
can perform tasks in the field of publishing.

The transitional changes that followed the change of government and 
the establishment of a new government structure that has taken a clear and 
pro-democratic and neoliberal course since 2001 on the path of profound 
reforms in Serbia’s faltering economy and society have also affected the ed-
ucation sector. The turning point was in 2003, when the Republic of Serbia, 
then part of Serbia and Montenegro, in September of the same year, signed 
the Bologna Declaration and officially accepted the Bologna Process. How-
ever, only with the adoption of the new Law on Education in 2005, the com-
plete transition to the new higher education system has started, harmonized 
with the Bologna Process and Serbia’s pro-European political program at the 
state level. With the implementation of the Bologna Process in the system 
of higher education in Serbia, which followed the changes in the countries 
of the European Union due to its commitment to the EU accession process, 
the entire system of higher education has undergone transformation. These 
radical changes have also affected the organizational culture of the higher 
education institutions.
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The essence of the inclusion of Serbian higher education in the Bo-
logna process is the harmonization and standardization of the educational 
process within the creation of a united European educational space, marked 
as the European area of education and science. In fact, entering the Bolo-
gna Process, higher education in Serbia left the previous education system 
and accepted a new, three-cycle system of study (basic academic studies, 
master’s academic studies and doctoral academic studies). Serbian higher 
education also accepted new way of evaluating students’ commitment and 
success based on European scoring system (ECTS - European Credit Trans-
fer System) and structuring student obligations into pre-examination and 
examination obligations.

The Bologna process was supposed to contribute to achieving greater 
mobility of students and teachers, more efficient studying during the semes-
ter, better coordination between educational and scientific-research work 
and higher general quality of education. According to O. Gajić, M. Andevski 
and B. Lungulov: “The goal of Europe is to form a society based on knowl-
edge and education, which means that ensuring the quality of higher ed-
ucation, but also scientific work is essential. This question has so far been 
mainly on the margins of theoretical studies, empirical research and practi-
cal achievements. In essence, the quality of higher education is determined 
by the quality of the study program (curriculum), the quality of the teach-
ing-scientific process, the quality of learning outcomes or the competence 
acquired by staff who complete study programs” (Gajić et al. 2009).

Organizational culture in higher education includes some special 
features and characteristics that business organizations do not have. Thus, 
the organizational culture in higher education includes both teaching and 
non-teaching staff (employees in the faculty administration, security guards, 
cleaners, temporary employees, etc.). The clients or consumers are students 
and other parties interested in transferring knowledge and skills, which is 
highly complex and involves a number of other components. Teaching staff 
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should be responsible and dedicated, teachers should possess special qual-
ities and abilities as individuals, they should be exemplary and with a high 
awareness of ethics and true values. In addition to knowledge, skills and abil-
ities, to students and other interested parties they should deliver “certain val-
ues, beliefs and norms of behavior, which are characteristic of the academic 
environment, future profession and active role in society, to lay the founda-
tions of their professional culture, as well as to influence students’ personal 
development and readiness for lifelong learning” (Nastasić 2016, 45).

According to Leonard Salai (Salai, 2005, p. 55), the typical organiza-
tional culture of our HEIs is a combination of several types of organizational 
culture (according to Handy’s categorization, see: Handy 1979). Three types 
of organizational culture are the most recognizable among them: the role 
culture, culture of existence and culture of power, considering that the gen-
eral pattern of organizational culture in our country does not exist.

HEIs are primarily educational organizations, but alongside teach-
ing, they are also engaged in scientific research, and also act as business orga-
nizations because they perform their activities and services in the education 
market, where they place and sell their services, competing with other, com-
peting HEIs, aiming to attract as many students and other interested parties 
as possible and gain their loyalty. Hence, their specificity is that they incor-
porate three different activities: teaching, scientific research activities and 
business activities. Especially in higher education, the focus is on the quality 
of teaching. In that sense, the literature talks about the culture of quality in 
higher education, as an integral part of organizational culture.

The Strategy for the Development of Education in Serbia until 2020, 
adopted in November 2012, pointed out that the existing education system 
in Serbia has a number of weaknesses, and concluded, “There is a significant 
opposition between short-term economic interests on the one hand and the 
development mission of education on the other. The tensions that charac-
terise this opposition are one of the biggest obstacles to the further valid 
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development of the education system” (The Strategy for the Development of 
Education in Serbia, 2012).

These tensions stem from the fundamental opposition between short-
term economic interests (desire for profit and market conquest, above all) and 
the mission of education, which should be the development of knowledge, 
skills, education, training and preparing the population for employment in 
various sectors and branches of economy and society, are also reflected in 
the organizational culture of the HEI. Thus, the HEIs profile themselves not 
only as educational organizations, but also as business organizations, whose 
interests are not only in the sphere of public good, but also in the sphere of 
purely economic, commercial issues. The organizational culture of HEIs is 
increasingly taking on the spirit of that dialectical hostility of goals and in-
terests, which is expressed through fiercer competition and development of 
a competitive climate among engaged and employed teachers, who struggle 
to maintain their position within the HEI organizational structure, for the 
benefit of their own professional and scientific advancement within the com-
munity of teachers within the HEI. In that way, the organizational clture of 
HEIs is significantly influenced by the radical changes brought by Bologna 
process.

Writing about what an organizational culture should be, I stressed the 
need to build a supportive organizational culture: “Organizational culture 
should be such as to enable and stimulate communal spirit and teamwork, in 
order to encourage open, direct communication, creation and exchange of 
information and knowledge among employees in organization. Such an or-
ganizational culture can be called a supportive organizational culture”. (Ra-
dun 2008, 269). Under the influence of more and more comprehensive and 
intensive use of ICT (information and telecommunication technologies) in 
education, especially in higher education, e-learning is introduced, in differ-
ent levels, phases and modalities, which results in the educational process 
changes, modifications of the attitude of teaching staff and transformed or-
ganizational structure and culture.
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3. CHANGES IN HIGHER EDUCATION 
UNDER THE INFLUENCE OF DIGITALIZATION 
AND TECHNOLOGIES OF THE FOURTH 
INDUSTRIAL REVOLUTION

Digitization, understood as a universal digital transformation of the 
economy and society, supported and empowered by new technologies within 
the waves of the Fourth Industrial Revolution (alternatively: Industry 4.0) is 
radically changing education as well. This digital transformation has especial-
ly affected higher education, which should be the source, incubator and gen-
erator of new, young, scientifically qualified and professionally trained staff 
for current and upcoming jobs that the new technological breakthroughs of 
the Fourth Industrial Revolution will enable in the near future.

According to the World Economic Forum’s Annual Global Risk Re-
port, published in 2017, 12 key Industry 4.0 technologies are listed: 3D print-
ing; advanced materials and nanomaterials; AI (Artificial Intelligence) and 
robotics; biotechnology; energy sources, storage and transmission; block-
chain technology; geoengineering; Internet of Things; neurotechnology; 
new computer technologies; space technologies; Virtual Reality and Aug-
mentative Reality” (Worl Economic Forum 2017).

The Strategy of Higher Education until 2020 (Strategy, 2012) sets out 
two key concepts, which represent the goal and focus of higher education 
in the age of digital transformation. These are: a) the concept “student in 
focus” and b) the concept of lifelong learning. The Strategy emphasizes the 
application of technologies in education and in that sense it suggests: “7) 
to introduce new methods and information technologies in the implemen-
tation of existing and development of new study programs, and to support 
HEIs in modernization, procurement and implementation of state-of-the-art 
software and hardware; 8) to support greater use of e-learning methodology 
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and technologies as a supplement to traditional learning, through the devel-
opment of study programs that are conducted in parallel (in classical form 
and as distance learning) and study programs that are implemented only as 
distance learning and to harmonize quality standards for distance learning 
studies with the practice in the world and the EU, especially taking into ac-
count the standard that defines the workload of teachers” (Strategy, 2012).

Today, the organizational culture of HEIs in Serbia and in the world 
faces many demands and pressures imposed by the strategic need for inclu-
sion in the unified European space of education, as well as modern scientific 
and technological trends. Among these demands and pressures, the follow-
ing ones stand out: greater mobility of teachers and students, faster circula-
tion of knowledge and skills within the educational and scientific-research 
process in higher education, faster and wider application of new knowledge, 
innovations and various methods of improving and advancing teaching and 
research, greater openness to change, constant growth of demands and pres-
sure on teachers and students for self-improvement, a requirement for teach-
ers to be ready to quickly and efficiently move from one subject to another, as 
well as requirements for knowledge and skills in the field of ICT technology, 
i.e. training to work on computers, the Internet and various software and ap-
plications that indicate the requirement for information and digital literacy 
and competencies.

The new technologies that the process of digital transformation bring 
with it penetrate to the core of the educational process and change the role of 
teachers and students, as the basic subjects of higher education. According 
to the UNESCO ICT Competency Framework for Teachers, “the successful 
integration of ICT into the classroom will depend on the ability of teachers 
to structure the learning environment in non-traditional ways, to merge new 
technology with new pedagogy, to develop socially active classrooms, en-
couraging cooperative interaction, collaborative learning, and group work.” 
Then, “the key skills of the future will include the ability to develop inno-
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vative ways of using technology to enhance the learning environment, and 
to encourage technology literacy, knowledge deepening and knowledge cre-
ation.”  (UNESCO, 2008, p. 9).

The demand for digital literacy and digital competence (i.e. competen-
cies) has become a necessary precondition for the acquisition of new knowl-
edge, skills and competencies required by the digital economy in the age of 
overall digitalization of society. It is also an integral part of the new, reformed 
portfolio of knowledge, abilities and skills of the teaching staff engaged in 
higher education. The digital literacy and digital competence, as demonstrat-
ed by Maria Spante et al. (Spante et al. 2018) in their comprehensive research 
of literature and public policies, somewhere appear as synonyms, they are 
not clearly conceptually differentiated and are often confused. Digital litera-
cy is at the heart of the EU’s digital strategy.

In the document entitled “Recommendation of the European Parlia-
ment and of the Council on key competences for lifelong learning” published 
in 2006, the European Parliament recognized digital competence as one of 
the eight key competences to be mastered by every EU citizen (European 
Parliament 2006) and as one of the four fundamental learning skills. Ac-
cording to this document, digital competence “involves the confident and 
critical use of Information Society Technology (IST) for work, leisureand 
communication. It is underpinned by basic skills in ICT: the use of comput-
ers to retrieve, assess, store, produce,present and exchange information, and 
to communicate and participate in collaborative networks via the Internet.” 
(European Parliament 2006).

In the EU strategy entitled “Digital Agenda for Europe”, the Europe-
an Commission singled out eight key lines of action, including “Enhancing 
digital literacy, skills and inclusion” (European Commission 2010). The Eu-
ropean Literacy Policy Network - ELINET advocates for a clear differenti-
ation between the two concepts and takes the position that a shift should 
be made from digital competence to digital literacy as a more comprehen-
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sive and complex concept. According to ELINET, the concept of digital lit-
eracy includes three interdependent dimensions: a) operational dimension, 
which “includes the skills and competences that enable individuals to read 
and write in diverse digital media…; b) the cultural dimension, which refers 
to developing a repertoire of digital literacy practices in specific social and 
cultural contexts (such as constructing and/or maintaining effective social, 
educational and/or professional relationships online) and c) the critical di-
mension, which recognises that meaning-making resources are selective and 
operate as a means of social control”. (ELINET).

Mastering digital literacy by teachers becomes a conditio sine qua non 
of the learning process. It should be borne in mind that digital literacy for 
teachers enables them to use ICT easily and efficiently and work smoothly 
on computer equipment and digital platform within a certain type and mo-
dality of e-learning.

UNESCO (UNESCO, 2011) defines three interdependent thematic 
areas defined as broad curriculum areas that form the framework of the me-
dia and information literacy (MIL) curriculum. These are: a) knowledge and 
understanding of the media and information for democratic discourses and 
social participation; b) evaluation of media texts and information sources 
and c) production and use of media and information. These three areas are 
linked to six key areas of general education and development of teaching 
staff (policy and vision, curriculum and assessment, pedagogy, media and 
information, organization and administration and professional development 
of teachers) and result in seven key teacher competencies or MFA compe-
tencies, namely: a) understanding the role of media and information in de-
mocracy; b) understanding the content and use of the media; c) effective and 
efficient evaluation of information; d) critical evaluation of information and 
information sources; e) application of new and traditional media formats; f) 
distribution of socio-cultural context of media content; d) promoting MIL 
among students and managing the required changes.
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Industry 4.0, emerged within the wave of digital transformation, has 
given a new strong impetus to the development of technologically enhanced 
education, i.e. learning, which is promoted in the digital era of the global 
economy. The concept of technologically enhanced learning (TEL) is used 
here in a more general sense, to denote an education or learning process that 
is supported, aided and improved by technologies – ICT and/or technolo-
gies of Industry 4.0. According to Adrian Kirkwood and Linda Price, this 
term means “he application of information and communicatn technologies 
to teaching and learning”, but “it is not evident that a shared understanding 
has been developed in higher education of what constitutes an enhancement 
of the student learning experience” (Kirkwood & Price 2012, 8).

Within the technologies of industry 4.0, according to its intensity, 
pace of development and comprehensiveness of influence, artificial intel-
ligence (AI) is the most distinguished one. Countries have recognized the 
transformative power of AI and other 4.0 technologies and their all-encom-
passing impact on the economy and society. Therefore, the governmental 
support for AI development is crucial and a strategic priority. On December 
26, 2019, the Government of Serbia adopted the Strategy for the Develop-
ment of Artificial Intelligence in the Republic of Serbia for the period 2020-
25 (Strategy 2019). The Government of Serbia has declared the following 
key priorities in the Strategy: economic growth, digitalization and education. 
Among the five proclaimed goals, the Strategy set as the first goal “the devel-
opment of education oriented toward the needs of modern society and econ-
omy conditioned by the progress of artificial intelligence” (Strategy 2019).

The enormous potential of АI as a comprehensive transformation 
technology “rests on its power of intelligent automation. АI radically pushes 
the boundaries of automation and is able to make breakthroughs in various 
areas of the economy, automating and accelerating the way of collecting and 
analyzing data, business processes, ways of organization, decision-making, 
prediction capabilities, etc. From this point of view, the effects of АI are not 
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only direct, through the direct implementation of a particular АI applica-
tion in business, but also indirect, which are in the unimagined possibilities 
of creating completely new products, services and industries in the future, 
which will result from the application of АI as universal set of capabilities of 
an intelligent, self-learning factor” (Radun 2019, 138).

The key areas suitable for the development of AI are education, sci-
ence and research and the sector of information, computer and telecom-
munication services in the economy. In addition to its weaknesses, the ed-
ucation and science sector, in terms of human, technical and institutional 
preparedness, represents a solid base (Strategy 2019). As can be concluded, 
the Strategy pays special attention to education, as well as science and re-
search, and hence the great responsibility for education and especially high-
er education, as a fundamental framework that should prepare society for 
well-timed and full involvement in the dominant processes of the ongoing 
4th Industrial revolution.

4. SMART LEARNING ENVIRONMENT AND 
TRANSFORMATION OF THE LEARNING 
PROCESS AND ORGANIZATIONAL CULTURE 
IN HIGHER EDUCATION

The impact of Industry 4.0 technologies, which builds on the process 
of universal digitization of the economy and society, has a huge potential for 
the transformation of sectors of education and science & research, especially 
the sector of higher education.

This transformational potential of Industry 4.0 technologies is re-
flected in the creation of a new educational and learning environment, 
which is recognized as a Smart Learning Environment – SLE. Although the 
Smart Learning Environment (SLE) originated within the e-learning system 
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and is another offshoot of the technologically enhanced learning model, this 
model differs significantly from other types of e-learning in its characteris-
tics and functions. It is important to point out that the concept of a smart 
environment, from which the term SLE is derived, is still incomplete, i.e. it is 
a concept that is still upgrading and improving. Hence, there is still no clear 
and complete definition of SLE, and this new learning model faces major 
challenges.

According to Begona Gros (Begona Gros 2016, 3), the smart learning 
is based on two different types of technology: a) smart devices and b) intelli-
gent technologies. Smart devices “refer to artefacts that exhibit some proper-
ties of ubiquitous computing, including (although not necessarily) artificial 
intelligence; for instance, the Internet of things, wearable technology in the 
form of an accessory such as glasses, a backpack, or even clothing.” (Gross 
2016). Intelligent technologies, which include cloud computing, learning an-
alytics, or big data, “focuses on how learning data can be captured, analysed 
and directed towards improving learning and teaching, and supporting the 
development of personalised and adaptive learning.” (Gross 2016). Although 
a distinction is made between smart devices and intelligent technologies, 
these two types of technology are closely related to each other.

The SLE can include many components, among which the main ones 
are: the learning process, students, teachers (or instructors), learning sys-
tem with the technologies that make it up, the environment in which learn-
ing takes place (classroom, laboratory, living space, etc. .), the support staff, 
which includes technical staff, designers, etc., the institution in which the 
SLE is implemented, its organizational culture, etc. The SLE can perform 
anytime, anywhere and at any pace.

Designing an SLE system can take many forms. According to Gwo-
Jen Hwang (Hwang,  2014) the SLE framework can have seven main mod-
ules or areas:
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1. Learning status detecting module. This module serves to detect 
student status in the “real world”, which includes collecting data on loca-
tion, some main personality characteristics, learning style, behavior, student 
movement, etc.

2. A learning performance evaluation module, which serves to eval-
uate and record student performance in learning, by solving tests online or 
live.

3. An adaptive learning task module, which should assign students 
learning tasks, based on their learning progress, learning success, personal 
factors and learning goals.

4. An adaptive learning content module, which serves to provide 
learning materials to students based on learning progress, learning success, 
personal factors and the real status of each student individually.

5. A personal learning support module, which provides learning sup-
port to students based on their learning needs.

6. A set of databases for keeping the learner profiles, learning portfolios, 
learning sheets, learning materials, test items and learning tools, which is used 
to store student profiles and portfolios.

7. An inference engine and a knowledge base for determining the “val-
ue” of the candidate learning tasks, strategies and tools as well as their possi-
ble combinations. The knowledge base is a repository in which teaching and 
learning experiences are stored and which may contain decision-making 
rules, while the inference system is a computer decision-making program 
that analyzes the current case on the basis of rules in the knowledge base.

There are different views in the literature on the main characteristics of 
smart learning environment. According to Zhu et al., ten key features that deter-
mine smart learning environment are the following (Zhu et al. 2016, 11):
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1. Location aware.

2. Context aware.

3. Social aware.

4. Interoperability.

5. Seamless connection.

6. Adaptability.

7. Ubiquitous.

8. Whole Record.

9. Natural Interaction.

10. High Engagement.

The first feature – location awareness - means that student location is im-
portant to the SLE. The SLE system uses special sensors to collect student location 
data, in real time, to determine the spatial and temporal specificity of the student, 
and based on that it adjusts the content, dynamics, level of complexity, duration 
and other dimensions of learning to the student’s situation.

 Context awareness means to “explore different scenarios and infor-
mation of activity.” That’s what J. M. Spector defines it as “context sensitivity” 
i.e. “the ability to recognize specific situations, including those situations in 
which a learner might be in need of assistance.” (Spector 2016, 2731).

Social awareness means to “sense social relationship.” Interoperability 
means to “set standard between different resource, service and platform”. Seam-
less connection implies the existence of a continuous connection, online and be-
tween devices, which is provided through IT. Adaptability is defined as the ability 
to adapt learning resources to the availability, preferences, interests, and needs 
of students, teachers, and the learning process. Ubiquitous means the ability to 
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cover all relevant factors, components and changes that occur during learning, as 
well as the ability to fully access all learning resources and services. Whole record 
means “record learning path data to mine and analyze deeply, then give reason-
able assessment, suggestion and push on-demand service.” Natural interaction 
means “transfer the senses of multimodal interaction including position and fa-
cial expression recognition, explore different scenarios and information of activi-
ty.” High Engagement means “immersing in multidirectional interaction learning 
experience in technology-riched environment.” (Zhu et al. 2016, 11).

Reflecting critically on the definitions of the term, whose common 
feature is to refer to an ideal or perfect SLE model, which has not yet been re-
alized in  practice. Abtar Darsham Singh and Moustafa Hassan define SLE as 
“an adaptive system that puts the learner at the forefront; improves learning 
experiences for the learner based on learning traits, preferences and prog-
ress; features increased degrees of engagement, knowledge access, feedback 
and guidance; and uses rich-media with a seamless access to pertinent in-
formation, real-life and on-the-go mentoring, with high use of AI, neural 
networks and smart-technologies to continuously enhance the learning en-
vironment.” (Singh, Hassan, 2017). 

SLE can use a multitude of smart and intelligent technologies, which 
should form a unique learning system, a kind of portfolio of technologies, 
tightly connected and interdependent. Many of these technologies, which 
form the technological core of SLE, are still in development phase and their 
potential and capabilities have not yet been fully realized. Such technologies 
are: Internet of Things (IT), Artificial Intelligence (AI), Virtual Reality (VR), 
Augmented Reality (AR), Brain-Computer Interface (BCI), exoskeleton, ho-
lographic technology, etc. With the development of these and other, “young” 
technologies, the capacity and capabilities of SLE grow and develop, gaining 
new, differentiated forms and modalities.

SLE, in its entirety, provides a completely different approach to learn-
ing and gives new dimensions and experiences to the learning process. The 
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possibilities that these technologies can provide are still being explored. 
Some technologies, such as VR or AR, give a completely different perception 
of reality and allow the student to experience layers and levels of reality that 
are spatially or temporally inaccessible to him. VR and AR give the possi-
bility of “immersion” in the object (Psotka 1995, 405) which is the topic of 
learning, thus usually giving spectacular effects and a new impetus to learn-
ing through independent research and experimentation.

In order to review the characteristics of this new, transformed learn-
ing environment, it is necessary to make a retrospective of the previous evo-
lution of e-learning, and then present the SLE model and analyze its advan-
tages and possibilities in relation to earlier types of e-learning.

The evolution of TEL, concerning the development of learning tech-
nology, has so far passed the following stages:

1) E-learning: Electronic learning

2) M-learning: Mobile learning

3) U-learning: Ubiquitous learning

4) S-learning: Smart learning

E-learning is defined as “a learning mode that takes advantage of the 
use of information and communication technologies in all levels of training, 
being seen as the dissemination of training using a network. In this context 
it means the capacity to follow a teaching program at distance, being it per-
sonalized or accompanied, individually or in group.” (Mesquita et al., 2016).

Mobile learning or m-learning originated from e-learning as its upgrade 
or extension, so that it has now become possible for learning to take place via mo-
bile devices (smart mobile phones, laptops and other mobile devices).

The next step is ubiquitous learning or u-learning. U-learning, or 
ubiquitous learning, is defined as “an amalgam of e-learning and m-learning, 
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allowing learning to take place independantly of time and place” (IGI Global 
2020). According to Ogata et al. (Ogata et al. 2009, 338) ubiquitous learning 
is “defined as an everyday learning environment that is supported by mobile 
and embedded computers and wireless networks in our everyday life.”

The fourth phase of e-learning – the smart learning or s-learning – is 
a completely new learning model, which represents a significant improve-
ment and expansion of the possibilities of previous types of e-learning so that 
learning is now completely free and can take place any time, anywhere and 
at any pace, without any restrictions. A smart learning environment (SLE) 
is created, through the application of ICT and industry 4.0 technologies, 
which can be continuous, and which enables various forms of learning and 
pedagogical approach, fully adapted to the needs, conditions and status of 
students, equally individually and in groups. This type of learning gives the 
student the freedom to choose the way of learning, allows him to perform 
self-assessment, monitor and analyze his progress and success in learning 
and provides learning based on testing, research, collaboration with other 
students and teachers, and creating new knowledge, skills and competencies 
that meet the needs, goals and interests of the student. S-learning radically 
changes the role of students and teachers and gives a completely new role to 
smart technologies that form the technological platform of the SLE system.

All these phases and models can be incorporated under the concept 
of e-learning in a broader sense. However, in the current, fourth phase, the 
foundations have been laid for the construction of a completely new form of 
learning, which, in terms of its characteristics, performance and possibilities, 
surpasses the previous three forms or types. It is too early to conclude what 
all the advantages and possibilities smart learning can bring, but already at 
this early stage it is clear that a new learning model is being created, which 
will be radically different from the previous three types of e-learning. Hence, 
we can talk about two different models of technologically enhanced learning: 
a) e-learning model and b) smart learning model, which is updated at this 
stage through the form of SLE.



117

LIMES+ No. 3/2020

The SLE model, as a form of s-learning, represents a qualitatively new 
leap in the development of e-learning and brings a new paradigm of edu-
cation. Changes in this model affect all three elements of the learning pro-
cess: teacher, student and technology, in their interactions. One should keep 
in mind what John Dron says (Dron, 2018): “What makes an environment 
smart, not-smart, or stupid is, primarily, the configuration of its parts - hu-
man and others - and their interactions.”

The impact of technology on learning and teaching is radically dif-
ferent in the SLE model compared to this impact in the e-learning model. 
This is a system in which technology strives to take a leading role in the 
learning and teaching process, not only as an intermediary, but also as an 
intelligent, flexible, adaptable, personalized, highly autonomous system, ca-
pable of making decisions, giving initiative, finding creative and innovative 
answers and solutions, adaptable to the requirements and to fine shades and 
differences in interaction with the student. In the e-learning model, the tech-
nology is one that supports, accelerates and improves the learning process. 
Here, the technology is considered an instrument or tool used to improve 
and enhance the learning process.

In the SLE model, technology no longer serves as an instrument or 
tool. SLE technologies, based mainly on Internet of Things (IT), AI, machine 
learning, Big data, VR/AR and some others, which form a smart technology 
core, create a smart, digital environment capable of continual self-learning 
and improvement. Therefore, in this model, the SLE has the following fea-
tures: a) high adaptability; b) full interactivity; c) creative responsiveness; d) 
sensitivity to content and meaning; e) autonomy of the learning system and 
f) personalization of the learning system.

The smart learning environment is capable of independent deci-
sion-making and taking initiative and action. In such an environment, the 
traditional roles of both teacher (professor) and student are changing radi-
cally. Here, technology now takes on an autonomous, proactive role in the 
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learning process, which is reflected in a number of new or reformed func-
tions, among which are: connective, integrative, coordinating, controlling, 
anticipatory, etc. This does not mean that the roles of teachers and students 
become secondary, but they should be modified in accordance with the 
requirements and needs of the learning system as a whole, where lifelong 
learning is established as a new paradigm of learning and education.

Which is the impact of the SLE on the organizational culture of the 
HEI? Based on the insight into the design, structure and functioning of the 
SLE model, we could conclude that SLE can have huge repercussions on the 
role, evaluation of teachers and organizational culture at HEI.

The organizational culture can change in a negative and potential-
ly risky direction – too much  opening of the organization to SLE systems 
and uncritical and enthusiastic acceptance of the technologies that make up 
the core of SLE can put teachers in a subordinate and undesirable position. 
Teaching staff are the main capital, since they are the carriers and generators 
of the teaching and learning process in HEIs and their role must not be al-
lowed to be derogated or abolished in favor of an autonomous and adaptive 
SLE system. That would mean leaving education exclusively to technology, 
and HEIs would be transformed from educational and scientific-research 
institutions, the knowledge organizations, into a totally technological orga-
nizations. The image and recognition of HEIs and higher education would 
be lost. Therefore, HEIs must not allow SLE systems, as far as they can per-
fectly perform educational and teaching activities, to push teachers out of 
the learning and teaching process and put them in a passive role. In order to 
prevent this, it is necessary to rediscover the role and importance of teach-
ers, as lecturers, analysts, researchers, innovators, mentors and producers of 
critical scientific, argumentative, tested knowledge.

Organizational culture should be transformed into one that is open 
to the implementation of SLE in education, but it should be stimulating for 
the exchange of ideas, experiences and knowledge among teachers. It is also 
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crucial that teachers, by connecting and exchanging their ideas, experience 
and knowledge about new features of the learning process empowered by 
SLE systems, should explore the interaction with students, striving to find 
out what are the reactions and responses of the students within SLE, what is 
the degree of success in learning, what is the level of freedom in taking the 
initiative and deciding on the ways, dynamics and specifics of learning, etc.

If we look at any type or model of e-learning as a form of knowledge 
management system, then the key is organizational culture, which should be 
a supportive organizational culture - in terms of supporting the learning or 
education process.

Most authors agree that the possibilities provided by technology are 
not enough in themselves to define an environment as smart. In the learning 
process, the key role is played by pedagogy, i.e. an appropriate interactive, 
intelligent teacher-student relationship that enables the student to acquire 
knowledge in an effective and efficient manner. Technology is still not able 
to imitate pedagogy or to create artificial pedagogy in the learning process, 
but it is certainly approaching the ideal. Diana Laurillard, considering the 
future of learning in the context of new technologies, points out that, “with-
out a clear understanding of pedagogy, predictions for the future of learning 
and teaching will tend to be driven by what the technology makes possible, 
rather than what learners need.” (Laurillard 2008). Analyzing the essence of 
learning, Lorillard finds out that learning is an active process: “the role of the 
teacher is not to transmit knowledge to a passive recipient, but to structure 
the learner’s engagement with the knowledge, practising the high-level cog-
nitive skills that enable them to make that knowledge their own.” (Laurillard, 
2008).

This in-depth analysis of the essence of learning leads us to determine 
the true role of technology in the learning process. Lorillard concludes that 
“it is unlikely that learning will be found to require something radically dif-
ferent in the near future. Learning complex concepts and mastering difficult 
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procedures and processes, will always require effortful thinking. Technology 
will probably not change what it takes to learn, therefore, but it may change 
how the process of learning is facilitated.” (Laurillard, 2008).

The role of teacher in the digital and smart learning environment, 
whatever it is called - mentor, tutor, controller, supervisor, facilitator, instruc-
tor, manager, etc., is increasingly turning to mediation, coordination, super-
vision and encouragement. But one should not fall into the trap of admiring 
the wonders of digital transformation and Industry 4.0 and one should not 
go towards the promotion of technology while avoiding analytical and crit-
ical thinking. The teacher of the digital age and within smart learning envi-
ronment must preserve his critical attitude and intellectual integrity. In this 
sense, new technologies and the creation of a smart learning environment 
should only enable him to improve his critical thinking and give him a new 
perspective, from which he will be able to better understand the whole and 
contribute to deepening and expanding knowledge about the relevant re-
search subject in his scientific, research and study domain.

Opposing the promotion of a “new” model of “opinion leader”, which 
should replace the role of the traditional public intellectual and which should 
be more suited to the new digital age, Markus Giesler notes that “the chal-
lenge in becoming a digital professor is not finding an audience of interested 
readers. The real challenge is withstanding the temptation of letting neo-
liberal agendas compromise your scholarship’s rigour, complexity and criti-
cism. The real challenge, in other words, is NOT becoming a thought leader.” 
(Giesler 2018).

In a turbulent technological environment, on a wave of euphoria due 
to the unimagined possibilities of technologies that create a smart learning 
environment, we must not allow HEIs to disorient and give technology a 
leading place and role, and to turn higher education into a testing ground for 
technology opportunities. The teaching staff withdraws, becoming an “in-
visible instructor” and turning into a passive operator who only knows how 
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to properly use technologies in the service of teaching. We must not allow 
ourselves to lose the intellectual, scientific-research core in higher education, 
which first consists of prominent teachers, professors and assistants, because 
they are still expected to play a responsible role of pedagogue, creative in-
tellectual, researcher, who should guide students and to educate them and 
teach them ethics and true values.

Writing on the evolution of the role of instructor (i.e. teacher) in the 
digital age, Michael F. Beaudoin emphasizes that right now, in e-learning, the 
role of teachers should come to the fore: “online education demands, now 
more than ever, mentors who are compassionate of heart, who are commit-
ted to academic rigor, and to competent practice, they must serve a critical 
purpose as partners with students in the teaching-learning process, certainly 
no less so in online venues than in face-to-face settings. Institutional pro-
viders of online offerings must expect and insist that their instructional per-
sonnel orchestrate the learning process, creating conditions for what might 
be called ‘guided discovery.’ Education works best when student and teacher 
both learn together. To do anything less is to compromise our professional 
integrity, to do a disservice to our students, and to demean online education, 
even as it assumes a more central role in the digital age.” (Beaudoin 2013).

Recognizing these changes in the roles and nature of the teaching 
and learning process, but also striving to preserve the intellectual, scientific 
and research integrity of the academic community, the organizational cul-
ture of HEIs must be transformed, and will necessarily be, not in the direc-
tion of losing an objective, scientific research portfolio. and the consequent 
disappearance of the critical, analytical, pedagogical and ethical-normative 
function of teaching staff, and certainly not in the direction of withdrawing 
academic integrity and freedom of creative thinking and creating new tech-
nologies, but in the direction of enhancing and advancing all these unique 
comparative advantages of higher education on new technological and ped-
agogical bases.
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The availability of an autonomous, adaptable and interactive techno-
logical platform of the SLE system for students enables the realization of the 
concept of lifelong learning and the concept of learning anytime, anywhere 
and at any pace. 

On the other hand, the proactive role of the student, who is in contin-
uous contact with the teacher through the SLE technology platform, brings 
great challenges to pedagogical principles and learning rules and encourages 
the design of innovative pedagogical approaches to learning – “smart peda-
gogy”, based on existing theories such as constructivism. as well as some new 
theoretical concepts, such as connectivism and network learning (Gross, 
2016). According to Gross, “besides the use of technology, new pedagogies 
emphasise the active engagement of students in their own learning, learner 
responsibility, metacognitive skills and a dialogical, collaborative model of 
teaching and learning”, among which are very important methods of self-as-
sessment and peer assessment. (Gross, 2016). 

The creation of a new smart pedagogy, which would correspond to a 
smart learning environment, should be viewed as a component of the new 
smart organizational culture of the HEI. Within a smart organizational cul-
ture, four special cultures would stand out: a) a culture of quality teaching 
and learning; b) a culture of technologically enhanced learning; c) a culture 
of encouraging and developing scientific research and innovation of teach-
ing staff and d) a culture of mutual support, commitment, exchange and 
collaboration both among teachers and between teachers and students.

Based on the previous analysis of the design and performance of the 
SLE system and smart organizational culture, a possible model of SLE and 
supporting smart organizational culture at HEIs can be proposed, (Figure 
1), which should ensure effective and efficient functioning of SLE in higher 
education and thus respond to new requirements: the challenges posed by 
Industry 4.0 and the need to restructure HEIs.
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Figure 1: Model of interactions of the SLE system within supporting 
organizational culture in HEIs.

Source: According to Hwang, 2014., modified.

The center of the proposed model is the platform of the SLE system, 
with defined modules and outcomes. The learning process takes place in-
teractively, between students, teachers and the SLE system. The student in 
his learning is guided by his goals, as well as needs and preferences, and he 
enjoys the support of the teacher. The teacher has the roles of mentor, facil-
itator, learning coordinator; he helps, encourages and cooperates with the 
student in the process of teaching and learning, but he is also someone who 
is consistently engaged in scientific research and other jobs and places nec-
essary within the entire system of higher education. These complex processes 
and interactions between the basic subjects and components of the teaching 
and learning process according to the SLE model take place under the influ-
ence of a supportive organizational culture.
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There is a certain fear that the impact of a technologically supported 
learning environment will radically change interpersonal relationships and 
behavior, which are the backbone of organizational culture. In line with the 
tendency towards the creation of a rapidly progressive automated, intelligent 
and autonomous learning system, the place and role of teaching staff will 
change radically. Such an autonomous, hyperintelligent, interactive, sensi-
tive and adaptable learning system increasingly requires the participation of 
teacher as a provider of an adequate body of knowledge to the target con-
sumer - the client - who is presented here as a student.

However, the problem that is likely to be raised and actualized with the 
intensification and acceleration of Industry 4.0 technologies, implemented in cre-
ating a smart learning environment, which interests us in this paper, is to what 
extent organizational culture is now being transformed in the opposite direction 
to essential human needs and interests? Whether and to what extent organiza-
tional culture would lose human elements, and how much it would be modified 
in terms of acceptance and adoption of non-human components and elements, 
moving further away from the needs and interests of the human, anthropogenic 
environment, while approaching a complete, self-sufficient technological system 
that creates its own, parallel organizational culture, which could be called a tech-
nological organizational culture?

5. CONCLUSION

This paper analyzes the transformation of organizational culture in 
higher education in Serbia that could lead to the introduction of a smart 
learning environment (SLE). The SLE model emerges with the advancement 
of the digitalization of the economy and society and the development of new 
smart and intelligent technologies within the Fourth Industrial Revolution 
(Industry 4.0). The SLE represents a radical step forward in e-learning and 
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marks a new paradigm of learning because it offers unimagined learning 
opportunities, expanding it, providing a new learning environment and ex-
perience, and transforming the roles of teachers, students, and technology.

The paper analyzes the evolution of e-learning and shows that SLE 
is a new model of e-learning, which can have far-reaching effects on the or-
ganizational culture of HEIs and higher education in general. Based on the 
analysis of the proposed model of interaction between SLE and the support-
ing organizational culture at HEI, conclusions were made about possible di-
rections and dynamics of transformation of the role of teachers, students and 
technology, as well as interaction with organizational culture at HEI. The 
great responsibility of teachers was pointed out, who should use this great 
transformation of higher education in the direction of rediscovering their 
role as a subject of truly critical thought, the role of teachers as a consistent 
critical thinker and researcher, who should dedicate themselves to students 
and together with them, through collaboration and cooperation, express 
their creative and empirical capacity, which will result in mutual benefit and 
success, both students and teachers and HEI as an institution within which 
the learning process is performed through the SLE model.

The possibilities provided by new smart and intelligent technolo-
gies within the SLE system exceed the technological capabilities of previous 
types of e-learning. Higher education institutions, given their orientation to 
scientific research activities, production of new knowledge, innovation and 
design of new scientific methodology, should play a leading role in transmit-
ting and sharing the results and innovations brought by the turbulent wave 
of the Fourth Industrial Revolution.

The organizational culture of the HEI must be set up as a sanctuary, incu-
bator and generator of new ideas, concepts and technologies. Teachers, who are 
both scientists and researchers, should play a key role in this process of overall 
technological transformation. However, one should avoid falling into the trap of 
compromise and care to escape turning into excessive enthusiasm and apologet-
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ics, under the assault of these truly radical technological interventions in the field 
of education and learning, or in opposite direction, which would adversely affect 
the role of teachers, and imposed the key need to reconsider the position and role 
of HEIs and higher education in the future.
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TRANSFORMACIJA ORGANIZACIONE KULTURE 
U VISOKOM OBRAZOVANJU U PAMETNOM 
UČEĆEM OKRUŽENJU

Rezime: 

Učenje i obrazovanje u visokom obrazovanju u uslovima Četvrte industrij-
ske revolucije (industrija 4.0) doživljavaju rapidnu transformaciju. Nove 
tehnologije, pre svega Internet svega (IS), tehnologija masovnih podataka (Big 
Data), virtuelna i augmentativna realnost (VR i AR) i Veštačka inteligencija 
stvaraju uslove za radikalnu promenu ambijenta učenja i obrazovanja i 
podstiču prelaz ka sledećoj paradigmi učenja i obrazovanja, koju predstavlja 
pametno učeće okruženje. Ove tehnologije ne samo što ubrzavaju, olakšavaju 
i intenziviraju proces učenja i obrazovanja, već transformišu proces učenja i 
obrazovanja, zadirući u suštinu odnosa između nastavnog osoblja i studenata 
i utiču dalekosežno na ulogu nastavnika i celokupnu organizacionu kulturu 
u visokoškolskim ustanovama. U radu je objašnjen pojam, podela i dinamika 
organizacione kulture u visokom obrazovanju, analizirano je pametno učeće 
okruženje, upoređene su prednosti i izazovi u odnosu na elektronsko učenje i 
objašnjen je model pametnog učećeg okruženja u interakciji sa organizacionom 
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kulturom na univerzitetima. Cilj rada je da se utvrde mogućnosti, izazovi i 
perspektiva pametnog učećeg okruženja i njegovog uticaja na organizacionu 
kulturu na visokoškolskim ustanovama.

Ključne reči: Organizaciona kultura, pametno učeće okruženje, visoko obra-
zovanje, visokoškolske ustanove, industrija 4.0, pametna organizaciona kul-
tura.
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