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ABSTRACT With the advent of the new millennium, technology began bringing about changes in the education
process. The use of basic technology by learners and faculty gave rise to Education 2.0 followed by Education 3.0.
Changes in the traditional education pattern have encouraged the need to develop a more personalised way to learn that
would focus on learner autonomy, freedom and flexibility. This is the new phase of education known as Education 4.0.
The present research study strives to examine the next big revolution in education, that is, Education 4.0. Through this
study, the researchers have attempted to propose a conceptual framework that would provide a clear representation of
vital factors for Education 4.0. The researchers have focused on the architecture of Education 4.0 by discussing its key
characteristics required to sustain in Education 4.0, and the trends that define it. The model derived provides interesting
insights that academicians and policymakers could use while re-looking at traditional learning setups.

INTRODUCTION

The education ecosystem highly influences the
future of current and succeeding generations. The
education ecosystem holds a centre stage in forti-
fying and strengthening the competencies required
by the generation in the forthcoming years
(Rosenheck et al. 2017). Also, the education eco-
system needed to prepare a future workforce that
is drastically different from the past and present
educational ecosystems. For instance, Education
1.0 focused more on classroom lectures, repetitive
delivery of information to support rote learning,
and memorisation of delivered information by the
learners. Education 2.0 evolved with Web 2.0 and
therefore was characterised by internet-enabled
teaching and learning. In Education 3.0, knowledge-
based education held the centre stage. However,
Education 4.0 is an approach that has emerged as a
need for education models and systems to align
and synchronise themselves with the emerging
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fourth industrial revolution or Industry 4.0. Ac-
cording to Salmon (2019), “The key concepts of
Education 4.0 and the differences in impact from
Education 3.0 are the massive ubiquitous connec-
tivity and the symbiosis between humans and
machines and consequently our inability to un-
derstand or predict what this might mean in the
long term”.

Industry 4.0 is described by the integration
and intensive usage of modern technologies.
Jayaraman et al. (2020) were of the view that “In-
dustry 4.0 or Smart Manufacturing is the fourth
industrial revolution. It is a new paradigm and con-
vergence of cutting-edge ICT and manufacturing
technologies. It provides ground for making ef-
fective and optimised decisions through swifter
and more accurate decision-making processes”.
Therefore, to produce a future-ready workforce,
education institutions need to align their teach-
ing-learning processes with the technological ad-
vancement of Industry 4.0. It is also interesting to
note that most of the current jobs and the skillsets
required to perform these jobs may become obso-
lete and redundant soon. Moreover, several ex-
amples already exist of firms indulging in restruc-
turing themselves and redefining the workforce
with future-driven skill sets. Though, studies in
the recent past have explored various facets of the
impact of Industry 4.0 on the job market, skill re-
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quirements, lifelong learning in the digital era, and
soon (Ehlers and Kellermann 2019), no background/
primer regarding planning, teaching, delivering,
and implementing Education 4.0 is available thus
leaving one with many unanswered questions
(Bonfield et al. 2020).

Objectives of the Study

In the backdrop of the above explanation, the
present research study strives to examine the next
big revolution in education, that is, Education 4.0.
The research study also aims at proposing a con-
ceptual framework and thus tries to contribute to
the body of knowledge. The paper’s main objec-
tive is to propose a model that provides a clear
representation of factors that are vital for Educa-
tion 4.0. The proposed model may be used as a
blueprint for academicians and policymakers to
look at Education 4.0 and device strategies that
enable its smooth implementation.

With this in view, the paper is structured as
follows. The first section is an introduction that
provides a brief background of the study. The in-
troduction section is followed by the literature re-
view section, which covers an insight into the key
topics for the present study. The section also in-
cludes the rationale of the study. The following
section is dedicated to the model development that
highlights the various aspects of Education 4.0.
The paper ends with the conclusion of the present
study followed by the future directions and limitations
of the present study.

Theoretical Background
Industry 4.0 and Education 4.0: The Link

Industry 4.0 is described by the intensive us-
age of modern technologies and is a conglomerate
of numerous technologies. It encompasses
megatrends such as Big Data, the Internet of Things
(loT), Artificial Intelligence (Al), enhanced auto-
mation in various manufacturing processes (Liao
etal. 2017), augmented and virtual reality, and cyber-
physical systems. Researchers in the past have
defined Industry 4.0 from varied perspectives.
Gilchrist (2016) defines Industry 4.0 as “essentially
a revised approach to manufacturing that makes
use of the latest technological inventions and in-
novations, particularly in merging operational and
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information and communication technology”. The
fourth industrial revolution or Industry 4.0 has
ushered changes in various aspects of one’s lives.
Digital and innovative technologies are thriving
and have created a contemporary ecosystem with
substantial changes in the social, cultural, economic,
and environmental aspects of human life.

Education and related fields are no exception
and have been affected by these changes (Kin
and Kareem 2019). Also, to stay relevant and effec-
tive, the education ecosystem needs to be
changed, which is inevitable. Moreover, today’s
learners are the workforce of tomorrow and should
be equipped to face the working environment that
is continuously changing, globalised, virtualised,
automated, highly connected, and flexible (Wallner
etal. 2016). Xing (2019) believed that investments
in higher education are synonymous with invest-
ments in the future and thus act as a “gateway to
valued careers for its graduates”. Therefore, higher
education institutions should rethink their role,
broaden their vision, and experiment with new
teaching-learning models to embrace change. A
concept that has evolved in response to the
changed workforce requirement of the fourth in-
dustrial revolution or Industry 4.0 is termed Edu-
cation 4.0. Education 4.0 is not a very well-defined
term, and as a concept it is still evolving. The
present study uses a generic definition of Educa-
tion 4.0, as “Education 4.0 encompasses the differ-
ent ways and approaches that Higher Education
institutions can, and are, aligning their services
and curricula to prepare future graduates for work”
(Hussin 2018).

Characteristics Defining Education 4.0

Education 1.0 was characterised by traditional
classroom setups with the teacher at the core, and
memorisation was a common trait of this phase of
education. The introduction and growth of com-
puters and the Internet impacted Education 2.0.
Education 3.0 focused on the learners as the core
aspect of the classroom, pedagogy, and classroom
practices around learner requirements. Education
4.0’s next stage in education is a hybrid model that
empowers students and faculty to innovate, think
practically, and challenge traditional boundaries
(Harkins 2008). The following section discusses
the paradigm shift that defines the critical features
of Education 4.0.
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Flexibility in Learning

Digitalisation in education has enabled the use
of technology to deliver classes effectively. As the
world heads towards Education 4.0, technology
plays a vital role in aiding flexibility in-class deliv-
ery. Technology has enabled the ability to connect
to learners across the globe. Physical presence is
no longer a mandate to pursue a course. By har-
nessing digital technology, content delivery can
be done flexibly (Orr et al. 2019). The end learner
has the flexibility to learn sitting at home at flexible
time zones (Rye 2007). In the Education 4.0 con-
text, students would have the flexibility to decide
what they want to study, the university they wish
to pursue, and the time duration they wish to in-
vest in the course. In this setup, students would
have relatively great freedom to decide what they
want to study, and they may opt to study from
home (Regnning and Grepperud 2006). Flexible
learning provides liberty to students to determine
how, what, when, and where they want to learn. It
represents the ability to customise the learner’s
pace, place, and learning mode. The diffusion of
ICT applications and services has supported flex-
ibility in academic delivery. It fosters the imple-
mentation of a dynamic and flexible classroom
setup (Valenduc and Vendramin 2017).

Learner Autonomy and Freedom of Choice

Education 3.0 laid emphasis on classrooms that
were focused and driven by learners, and a lot of
emphases were laid on learner needs, and learner
engagement levels. Due to technological disrup-
tions, the learners had access to a wider range of
courses as time progressed. Education 4.0 requires
higher education institutes to permit autonomy and
choice to learners who are key stakeholders. The
hybrid education model provides learners with a
wide range of courses to choose from. It needs
learners to be self-disciplined and self-driven. To-
day, learners need freedom of choice and autonomy
to decide their time schedules (Agustina and Fajar
2018). There should be an emphasis on providing
learner autonomy, and adequate sensitivity to ex-
plore one’s learning abilities should be provided
to learners. The systems and processes developed
to this effect focus on flexibility, self-initiative, and
self-direction (Bajrami 2015). Learner autonomy has
also redefined faculty roles. Faculty now have the
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role of facilitators and counsellors. They have to
inform the learners about available options, scope
and also make learners capable of selecting the
best option suitable to them. A learner autono-
mous classroom emphasises collaboration between
the learners and facilitator or teachers to have con-
structive interaction and learn from each other
(Camilleri 1999).

Pedagogical Transformations

There isaneed to redefine traditional pedagogies
used in the classroom and introduce new peda-
gogical approaches to improve the quality of learn-
ing in Education 4.0. The use of active pedagogy
with a focus on student-centred, teacher-led meth-
ods is important to improve student engagement.
A faculty may have to deal with students from
diverse backgrounds. The pedagogy should be
designed in such a way that it would appeal to a
diverse set of students (Taguchi 2009). Techniques
such as project-based learning flipped classrooms,
Massive Open Online Courses, and game-based
pedagogies will significantly impact the implemen-
tation of Education 4.0 (Larmer and Mergendoller
2010). Faculty will have to start incorporating
pedagogies that allow students to reflect, brain-
storm, and develop deeper insights (Kokotsaki et
al. 2016). Innovations in technology and various
transformations in pedagogy have resulted in a
need to improve the learning process. The learn-
ing process should be aligned with the needs of
learners. This is vital for educational organisations
to move towards Education 4.0 (Gueye and
Exposito 2020).

Technology

Technological advancements and innovations
have changed the way people connect, interact
and work. These advancements have also im-
pacted the education sector. As per Buasuwan
(2018), technology has a positive impact on edu-
cation, and it is essential to understand how to
leverage technology to enhance quality and stan-
dards of education. Trends include encouraging
digital learning through the digital participation of
teachers and learners. Universities and institutions
have also started investing in information and com-
munication technology to enhance digital learn-
ing (Raudeliunien et al. 2018). Practices that use
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technology to improve the teaching and learning
processes are core aspects of Education 4.0
(Kayimbasioglu et al. 2016). The use of advanced
technology in aiding teaching, such as augmented
reality, virtual reality, massive online open courses,
flipped classrooms, will enhance the learner’s ex-
periences, and they would be able to learn better
(Halili 2019). Today’s learners are a generation that
has grown up with access to numerous devices
and technology. They are comfortable with differ-
ent modes of technology, and hence, using tech-
nology in classrooms would increase their motiva-
tion to learn and engage in the classroom and out
of the school (Kunzler et al. 2009).

Infrastructure

Good management practices are important to
impart good education (Fattah 2015). One of the
practices is an investment in infrastructure that
facilitates the teaching-learning process. Educa-
tion 4.0 has provoked policymakers and educators
to re-look at the traditional classroom and institute
set up. Good management of facilities that encour-
age the infusion of technology in learning, pro-
vide flexibility and autonomy to learners has be-
come necessary (Usman 2013). Good infrastruc-
ture acts as a bridge between teacher-learner rela-
tionship building. Good infrastructure aids the pro-
cess of continuous improvement through continu-
ous feedback, knowledge storage, and transfer
(Chong and Wan 2018). Access to good infrastruc-
ture also helps to enhance teacher performance
(Singhetal. 2014). Research by Musa (2016) showed
that inadequate and out-dated infrastructure could
act as a roadblock to quality learning.

Knowledge Management Practice

According to Davenport et al. (1998), knowl-
edge management is key to facilitating the creation
of knowledge repositories. These repositories help
to capture and store knowledge and experiences
that are beneficial to teachers. Arobust knowledge
management system would enable teachers to im-
prove their knowledge base by providing access
to the latest knowledge. A knowledge repository is
adigital archive that represents an intellectual prod-
uct. This is created by faculty, research staff, and
students based on their knowledge and experi-
ences. It may include teaching material, syllabi,
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session and evaluation plans, case examples, etc.
(Sarker etal. 2010). Knowledge management prac-
tices are crucial to implementing Education 4.0, as
it helps in the documentation and sharing of con-
tent (Rowley 2000). Education 4.0 brings forward
opportunities for an integrated educational envi-
ronment that encourages lifelong learning. Agood
knowledge management process will encourage
creativity and lifelong learning among students
helping them to succeed in a knowledge-based
economy (Stukalina 2008).

Culture

A culture that promotes top management sup-
port to implement practices conducive to the new
mode of learning is a must for Education 4.0. The
culture of institutions should encourage technol-
ogy-enabled learning. Smidts et al. (2001) found
that a culture that bridges the gap between man-
agement, faculty, and students through clear and
rapid communication is essential to smoothly tran-
sit from the traditional classroom set up to a smarter
campus (Mavodza and Ngulube 2013). Similarly,
research on employee involvement indicates that
adopting such practices increases organisational
performance (Riordan et al. 2005). Top manage-
ment communication can be defined as the degree
of clarity and completeness in the messages sent
by top management to employees (Smidts et al.
2001). The culture of higher education institutes
should blend policies and practices that encour-
age the implementation of Education 4.0. There
should be mechanisms to address concerns from
the faculty and student side and provide adequate
support and training to align with the changing
needs put forward by Education 4.0.

Table 1 summarises the key characteristics of
Education 4.0 and the key contributors as reflected
by the past literature.

As shown in Figure 1 and proposed by the
authors, Education 4.0 is characterised by robust
infrastructure through investment in technology.
Conventional teaching methods laid a lot of em-
phasis on content that the faculty had to deliver.
With advancements in the education sector, cur-
ricula have started emphasising the capabilities to
process how the information will be used rather
than with what the information is (Oliver 2002).
Traditional classroom spaces need to be rede-
signed to adapt to the concept of digital learning
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Table 1: Characteristics of Education 4.0

S. No.  Characteristics of Education 4.0 Key contributors

1 Flexibility in learning Orr et al 2019, Rye 2007, Rgnning and Grepperud 2006, Valenduc
and Vendramin 2017

2 Learner Autonomy Agustina and Fajar 2018, Bajrami 2015, Camilleri 1999

3 Pedagogical transformations Taguchi 2009, Larmer and Mergendoller 2010, Kokostaki et al. 2016,
Gueye and Exposito 2020

4 Technology Buasuwan 2018, Raudeliunien et al. 2018, Kayibasioglu et al. 2016,
Halili 2019, Kunzler et al. 2011

5 Infrastructure Fattah 2000, Usman 2013, Chong and Wan 2018, Kumar & Singh
2014, Musa 2016

6 Knowledge Management Practices Davenport et al. 1998, Sarker et al. 2010, Rowle and Stukalina 2008

7 Culture Smidts et al 2001, Mavodza and Ngulube 2013

Source: Authors

spaces. The teaching environment that supports
this mode of lecture delivery has to be inculcated.
Embracing digital technology is a key feature of
Education 4.0. Integrating ICT and digital tech-
nologies in the teaching-learning process en-
hances the quality of the teaching-learning pro-
cess (Bono et al. 2009) and boost digital literacy
among facilitators and learners. Cevik-Onar et al.
(2018) have classified the digital technologies re-
lated to Education 4.0 into three key groups. The
first group encompasses virtual labs and aug-
mented reality, while the second group involves
gamification in education. The last group has learn-

ing analytics at its focal point. To promote this,
there should be the support of top management.
The culture of higher education should be able to
promote learner autonomy and flexibility to learn-
ers. The incorporation of digital technologies re-
sults in flexibility in the teaching-learning process.
The learners can learn from anywhere, anytime,
and in most cases at their own pace (Hussin 2018).
In other words, information is omnipresent, and
the process of teaching and learning has become
dynamic (Halili 2019). Knowledge management
practices play an essential role in this regard, and
higher educational institutes need to invest in
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knowledge management. The current economy is
also known as the knowledge economy. This
economy needs organisations to invest in infra-
structure that would aid in capturing, storing, and
transferring knowledge. This is vital to stay com-
petitive (Ferreira et al. 2016). Innovation in peda-
gogy is the need of the hour. Pedagogy should
create a symbiosis between technology and hu-
man teaching and extract the best out of both
(Salmon 2019). Collaborative learning should be
reflected in pedagogy. Also, the evaluation or as-
sessment should be relevant and reflect the objec-
tives and goals of Education 4.0.

The 6 C’s: Skills Required for Education 4.0
The Changing Role of Educators

With time the role of educators has undergone
considerable transformations. The role keeps
evolving with trends in the classroom. The charac-
teristics of Education 4.0 have started discussions
around the changing role of educators that are
important to successfully transition into Educa-
tion 4.0. Knowledge outburst and rapid develop-
ment of technology have become key challenges
for educators, they have to now train students for
jobs that are unpredicted in the future (Guglielmino
2013). Students have access to the same informa-
tion as educators, and it is important for educators
to now look at the job of helping students analyse
this information rather than providing information
(Padmavathy 2017). Educators need to continu-
ously upgrade their skills and innovate in peda-
gogy and continuously develop curriculum to keep
it relevant. Domain knowledge for educators is in-
sufficient if it is not backed with technical skills.
Innovative teaching methods, a sense of initiative,
cultural awareness, creativity and critical thinking
are competencies that would be needed by educa-
tors in the changing education scenario.

Skills Required For Education 4.0

Technological transformations have resulted
in a wide array of opportunities in various fields,
and the education sector is no exception to these
changes. Education 4.0 represents innovations that
have transformed the traditional education setup
and a step towards the hybrid learning and teach-
ing model. To be ready to benefit from this para-
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digm shift, there is a need to re-look and redefine
the skill set required by all stakeholders,
emphasising learners and faculty (McComas 2014).
The next section attempts to shed some light on
the skills needed to embrace Education 4.0.

Creativity (C1)

A skill that a faculty should possess is creativ-
ity. A faculty should be creative to redefine pro-
cesses. They should have the ability to combine
existing knowledge in a new way that is useful and
acceptable to learners. Faculty should be creative
to redesign pedagogical aspects relevant in all
modes of teaching (Afida et al. 2013). Effective
teachers are a must for the successful implementa-
tion of an educational system (Borkar 2013). Cre-
ative faculty challenge their students to work to
their full potential and achieve high targets. They
emphasise open communication and can stimulate
classroom discussions (Paolini 2015). Such fac-
ulty develop a climate that respects creative think-
ers, and where new ideas are encouraged. Discus-
sions, idea generation, creative problem solving
are encouraged in highly creative classrooms
(Leung et al. 2008). Successful Education 4.0 needs
the faculty to construct lectures that would appeal
to diverse learners creatively. They should be able
to give students opportunities to think across dis-
ciplines. Evaluation is another crucial aspect of
learning. Faculty should design creative evaluations
that would effectively capture learners’ engagement
and key learnings (Bereiter and Scardamalia 2006).

Critical Thinking (C2)

Critical thinking is a skill that requires one’s
presence of mind to analyse knowledge before its
application (Tsui 2003). It is the skill to identify
patterns, correlate relationships, make inferences
and accordingly make conclusions (Furedy and
Furedy 1985). Education 4.0 demands critical think-
ing skills from all stakeholders. For a long time,
educators have been aware of the importance of
critical thinking to prepare students for future job
positions. A look at Bloom’s taxonomy shows that
vital thinking occupies a high position in the pyra-
mid and is developed by the analysis, synthesis,
and evaluation of knowledge that has been gained
(Kennedy etal. 1991, Martin-Gutiérrez 1991). Itis
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important to consider this skill while looking at the
overall framework for Education 4.0, as it enables
students to effectively deal with scientific, practi-
cal, and social problems. To promote this, there
has to be focused attention towards the applica-
tion of content delivered (Shakirova 2007). The
previous developments in the education sector did
not pay too much heed to the development of criti-
cal thinking skills (Broadbear 2003). However, there
have been discussions on various forums high-
lighting the need to train and develop faculty on
critical thinking to disseminate the same among
their students. To successfully transition towards
Education 4.0, skill-based instructions are a must
and formal training needs have to be identified and
delivered in this regard (Scriven and Paul 2007).

Compassion (C3)

Compassion is an important skill, especially
between students and faculty in a classroom. It is
the positive feeling towards each other. Faculty
engagement levels inside and outside the class-
room are important for student development (Astin
1990). The role of faculty has evolved into that of a
mentor. With the transition to Education 4.0, the
faculty role as a mentor has gained significant im-
portance. Compassion satisfaction represents the
satisfaction derived from being committed to the
job and doing the job well. Faculty compassion
impacts student identity development, confidence,
and academic achievement. It improves the levels
of interaction and improves faculty-student rela-
tions. This would aid in inculcating a sense of be-
longing and improve communication and effec-
tiveness in the class (Parnes et al. 2020). As the
roles of faculty and students as a learner would be
redefined in Education 4.0, compassion is a must
for the smooth transition. Compassionate individu-
als would have positive interactions, which aid in
establishing closer relationships with others (Neff
2003). Compassion would aid in the development
of cognitive skills, analytical skills, and self-study
skills (Avparoglu and Gliles 2019).

Collaboration (C4)

Collaboration skills are vital for a team to coor-
dinate and communicate well. As per Webb (2013),
collaboration acts as a catalyst to facilitate the ex-
change of ideas and enhance learning in a group.
Collaboration helps integrate technology with
learners, faculty, and higher education institutes,
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and good collaboration skills are necessary for
smooth exchange of information for Education 4.0
(Austin and Harkins 2008). It is also imperative to
consider peer or faculty-to-faculty collaboration
that aids in increasing awareness of students’
knowledge (Daiute and Dalton 1993). Efforts to-
wards collaboration result from in-group cohesion
that would build trust among faculty and learners.
Members feel more connected to a highly cohe-
sive group and contribute and help in mutual de-
velopment. In the virtual setup, collaboration has
gained importance to ensure that the learners stay
connected and learn from each other to avoid feelings
of isolation and frustration.

Change Management (C5)

Technological changes in the education sec-
tor have resulted in new delivery methods. Change
is an inevitable process, and many times, change
results in removing people from their comfort zones
(Sidikova 2011). The change could be planned or a
result of sudden changes that have taken place,
which is beyond the organisation’s control (Kitur
2015). Faculty have to get acquainted with these
changes, embrace these changes, and adapt and
modify their teaching methods accordingly. Edu-
cation 4.0 encourages technology use and tools
that enhance class engagement and effectiveness.
It promotes practical learning that would help the
student achieve excellent results. Higher educa-
tion institutes must recognise the changing de-
mands and train faculty to be equipped with the
necessary skills and expertise to adapt to these
changes. Faculty have a pivotal role in the higher
education space. It has become essential to
strengthen the change management skills of fac-
ulty to reduce levels of discomfort and achieve the
desired outcome levels (Dawson et al. 2010).
Organisations must support their employees to deal
with the changes in the organisation effectively
(Green 2007).

Confidence (C6)

Self-confidence forms a student’s belief that
they can accomplish a required task (Brown and
Douglas 2001). It isimportant to highlight two con-
cepts, that is, self-efficacy and self-esteem, to
understand self-confidence. Bandura et al. (1999)
discussed self-efficacy as one’s belief that one can
complete a task that has been assigned. It is the
belief in one’s capacity to handle the task. Self-effi-
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cacy is a strong predictor of how effectively and
efficiently one would complete their task. Self-es-
teem, on the other hand, represents the extent to
which a person likes. It is the tendency to have high
regard for one’s abilities (Heslin and Klehe 2006).
Faculty confidence impacts levels of student confi-
dence. Schunk and Pajares (2002) proposed that
self-efficacy isan important predictor of achievement,
which helps to boost one’s confidence level.

The above-mentioned Cs are summarised in
Table 2.

Trends in Education 4.0
The Flipped Classroom

Traditional classroom setups treated students
as passive learners. The flipped classroom model

is a recent development in pedagogy that has re-

Table 2: 6C’s Skills required for Education 4.0

sulted in interactive and collaborative classroom
sessions (Toto and Nguyen 2009). Education 4.0
considers the flipped classroom a developed peda-
gogy to engage with the learners. In the flipped
classroom method, reading material is posted well
in advance before the scheduled session to learn-
ers. Learners are expected to go through the con-
tent and contribute their perspectives in the class-
room sessions. Thus, it can be termed as role re-
versal, where the faculty assumes the role of a
facilitator (Bergmann and Sams 2012). A vital as-
pect of this method is the focus on group learning
rather than individual learning. The role of the fac-
ulty is to plan, upload related content and create
an interactive environment that would promote
discussions. It is the responsibility of the faculty
to encourage active participation and maintain stu-
dents’ engagement levels. This can be achieved
by posting relevant content, exciting material and

Nomenclature Skills

Key characteristics

C1 Creativity

Cc2 Critical Thinking

Ability to redefine processes

Ability to redesign pedagogical aspects

Challenge students to work

Appeal to diverse learners

Design creative evaluation techniques

Ability to analyse knowledge before its application

C3

C4

C5

C6

Compassion

Collaboration

Change Management

Confidence

Skill to identify patterns

Critical thinking is developed by the analysis, synthesis, and evaluation
of knowledge

Enables students to deal with scientific, practical, and social problems
effectively

Represents the positive feeling between faculty and student
Synonymous to the role of a mentor

Faculty compassion impacts student identity development,
confidence, and academic achievement

It helps to establish closer relationships with students

Essential for a team to coordinate and communicate well

Is a catalyst to facilitate the exchange of ideas and enhance learning
in a group

Helps in integrating technology, learners, faculty, and higher
education institutes

Helps to achieve group cohesion

Helps in building trust

Technological disruptions have resulted in new ways of delivering
lectures

The change could be planned or a result of sudden changes that have
taken place

To facilitate change management faculty, need to be trained
Comprises of self-efficacy and self-esteem

It is the tendency to have high regard for one’s abilities

It is an important predictor of achievement, which helps to boost
one’s confidence level

Source: Authors
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creating good asynchronous content (Herreid and
Schiller 2013; Bergmann and Sams 2012). The role
of students is to effectively use classroom time for
discussions and develop problem-solving acumen
(Youngkin 2014). Thus, the flipped classroom model
makes students accountable for their learning.

Massive Open Online Courses (MOOCS)

Advancements in technology have resulted in
minimising physical and socioeconomic bound-
aries. It has opened up an array of learning oppor-
tunities for keen learners (Xing and Marwala 2017),
highlighted the need to progress towards the
blended mode of learning, and massive open online
courses (MOOCs) to successfully implement Edu-
cation 4.0. MOOC:s are self-paced, self-instruction
courses that empower students to decide what
they want to study, choose from a wide range of
universities, and also pursue the lessons at their
own pace. They comprise short videos, proctored
tests, and discussion forums. The adoption of
MOOC:s has increased rapidly during recent years
(Watson et al. 2016). One of the biggest advan-
tages of MOOCs is students have access to
courses across the globe. In Education 4.0,
MOOC:s offer a wide range of learning opportuni-
ties to faculty and learners (Pappano 2012). They
would help support the hybrid model of educa-
tion. Institutes would have the option of complet-
ing some credits via MOOC or even assigning a
weightage of marks depending on the MOOC
evaluation. Institutes need to explore such options.

Project, Peer, and Phenomenon Based Learning

Education 4.0 would focus on practical aspects
of learning. Hence, another important practice in
Education 4.0 would be project-based learning.
Under these concepts, learners would be encour-
aged to collaborate and work in groups. The group
would be assigned a short project for which the
members would have to apply the knowledge and
skills that they have gained (Hussin et al. 2018).
The project-based learning model would demand
more time, planning, and resources than the tradi-
tional methods of teaching, as the focus is more on
learning rather than teaching (Mergendoller and
Thomas 2001). The project would have to be de-
signed so that it is authentic, challenging, engages
the learners, and should also have formal and in-

Int J Edu Sci, 38(1-3):39-54 (2022)

formal assessments linked to it (Lee and Wong
2014). 1t should be spread over a short period and
provide opportunities for discussions, presenta-
tions, and performance. It should be carefully de-
signed to permit knowledge acquisition, self-di-
rected learning strategies, and team participation
(Moore etal. 2005). Peer learning is another impor-
tant pillar of Education 4.0. Learners learn best from
their peers, as they actively engage in the learning
process. In peer learning, the role of the teacher is
more of a facilitator (Hussin et al. 2018). Coopera-
tive learning, collaborative learning, experiential
learning, peer mentoring, the buddy system, etc.,
are all forms of peer learning (Topping 2005). Peer
learning as a concept involves learners from simi-
lar academic backgrounds supporting each other
to acquire knowledge (Topping 2005). Phenom-
enon-based Learning (PhBL) was developed in
Finland in the 1980s. It is a curricular technique
that recognises student-centred methods to en-
hance learner intellect. This approach relies on origi-
nality and authenticity to be successful. It com-
bines techniques that promote game-based learn-
ing, critical thinking, and creativity to enhance stu-
dents’” growth in skill learning. PhBL studies real-
world scenarios in a holistic manner for which a
student’s active role is a must. It actively makes
students work on collaborative activities to prob-
lem-solve (Zhukov 2016). An inquiry-based ap-
proach is extensively used in phenomenon-based
learning (Hattie 2012).

Blended Learning

Another trend to consider in Education 4.0 is
the blended learning model, which combines tradi-
tional face-to-face learning with the emerging e-
learning (Vallée et al. 2020). This concept has been
gaining significant importance and higher educa-
tion institutions have started offering some part of
their curriculum in the blended mode. This has also
been referred to as the new normal in the higher
education scenario (Norberg etal. 2011). There are
various models to adopt blended learning. Watson
in 2008 proposed that blended learning could have
acomplete online curriculum with distance learn-
ing. It could also be an online curriculum with some
sessions in the classroom or computer lab. It could
also be the vice-versa with traditional classroom
learning with a few online sessions. Graham in 2006
emphasised that the blend should be taking into
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consideration the merits and demerits of face-to-
face and online learning. There should be a blend
that culminates the positives of both approaches.
Blended learning would provide higher education
institutes the flexibility to explore both forms of
learning and use it to their advantage to make learning
more accessible, flexible and feasible to all.

Conceptual Framework: ASummative
Perspective

Figure 2 represents the proposed model for
Education 4.0. Infrastructure is crucial to the suc-
cessful implementation of Education 4.0. A tradi-
tional classroom setup comprises a blackboard,
tables, and chairs. It is important to re-look at the
traditional classroom setup to encourage collabo-
rative learning. It is crucial to set up smart class-
rooms that are Wi-Fi enabled and have a smart
board installed. The current and future generations
of students would be well versed with the digital
environment, and hence in Education 4.0, learning
patterns will have to be re-looked at to design suit-
able teaching techniques (Huang et al. 2019). Re-
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justice to this role, skills such as creating creative
modules, effective communication, compassion for
students, etc., are required. The sessions would
be designed to promote self-learning, collabora-
tive learning and cooperative learning (Topping
2005). Hence it is necessary to have collaboration
skills. Figure 2 depicts the skill required by stu-
dents and faculty in Education 4.0. Higher educa-
tion institutes need to identify these skills and get
the student and faculty ready to embrace Education
4.0 (Mergendoller and Thomas 2001). This will lead
to project, peer, and phenomenon-based learning.

This project, peer, and phenomenon-based
learning will not only ensure a workforce that is
future-ready but will bestow learners with lifelong
learning and future-driven skillsets. Also, the fu-
ture working environment will be highly globalised,
virtualised, automated, connected, and flexible. In
other words, Education 4.0 is a proactive approach
to this futuristic virtual working environment.

METHODOLOGY

The research philosophy followed by the au-
thors was to understand the changing trends in
the education sector and the emergence of Educa-
tion 4.0. The authors followed qualitative research
to support this research philosophy. The authors
systematically studied the evolving patterns in the
education sector by referring to papers published
in journals of repute from sources such a J Stor,
Ebsco Host, Scopus indexed journals and papers
published in the web of science. The authors iden-
tified the key contributors in the area of Education
4.0 and studied their work to understand the exist-
ing gap in literature. This formed the basis of the
extant literature review that helped in understand-
ing the characteristics of Education 4.0. The litera-
ture review also helped to form the basis of the
proposed model.

RESULTS AND DISCUSSION

The emergence of Industry 4.0 has signifi-
cantly impacted and improvised practices in the
education sector (Alakrash and Razak 2020).
Higher education institutions hold a key position
in shaping the future of any nation. Arobust higher
education system not only contributes to the
nation’s ability in providing a skilled workforce to
the global marketplace but also acts as a vital nodal
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point for creating a robust ecosystem that allows
and supports students to convert their novel ideas
into successful and sustainable business models
(Trivedi 2016). Technologies relevant to Industry
4.0 technologies have found an application in Edu-
cation 4.0 (De Olivieraetal. 2022). Thus, there lies
a solid need to introduce innovation in the teach-
ing-learning process and “rethink academic edu-
cation to meet these future challenges” (Wallner et
al. 2016).The influence of digital technologies has
brought about changes across the education sec-
tor and has urged the need to redefine skills and
employment. These technologies have prompted
institutions to think of innovative techniques of
teaching and learning (Qureshi et al. 2021). It is
also imperative to note that the concept of Educa-
tion 4.0 is still evolving and has received attention
from media, technology providers, governing bodies,
and others recently (Salmon 2019).

The education sector needs to recognise the
rapid changes in the environment and provide an
ecosystem that drives the future of any nation,
and it needs to change with the changing global
environment (Das et al. 2020). With the world mov-
ing towards Industry 4.0, Education 4.0 relevant
strategies need to be part of higher education in-
stitute processes and organisational structure.
Higher education institutes need to recognize that
Education 4.0 has blossomed as a vital aspect that
cannot be ignored in the fast-growing education
system and practices across the globe. (Srivani et
al.2022).

Also, higher education institutions have a piv-
otal role to play in the implementation of Educa-
tion 4.0. According to Salmon (2019), there has to
be a focus on three approaches, that is, actionable
interventions, accessibility, and careful assess-
ment. Since Education 4.0 may offer a blended ap-
proach of virtual set up and physical classroom
and roles of faculty and learners will get redefined,
there is a need to have valuable interventions to
facilitate the process. It could be in continuous
feedback, peer review, mentoring systems, etc.
Higher education institutes need to be proactive
and invest in strategies that promote actionable
interventions. Globalisation and advancements in
technology have made it possible to set up virtual
learning environments. However, the system would
be afailure if it lacked accessibility. Higher educa-
tion institutions need to ensure accessibility and
flexibility for all learners. This would require good
infrastructure support. Many aspects of Educa-
tion 4.0 would need active participation and self-
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learning on the part of learners. Effective assess-
ment methods would have to be designed to cap-
ture student learning and engagement levels sig-
nificantly. Faculty would have to be trained on
effective assessment mechanisms.

Higher education has been identified as vital,
strategic, and a priority for the future of the na-
tions (Martinaitis 2014). Technological advance-
ments have had an impact on all sectors, and the
education sector is no exception. It is necessary to
boost the current education system by implement-
ing technology to support teaching and learning
activities. The current generation of students is
tech-savvy, the future generations would also be
well versed with technology, and educators need
to realise this and readily embrace technological
integrations in their classroom (Khanghah and
Halili 2015). These institutions would have to re-
look at the curricular aspects and redesign courses
as per global standards. Education 4.0 empowers
students to delineate their approach and pace of
learning (Bartolomé et al. 2018). There should be
mechanisms to identify learner needs and empower
them to select courses that they would like to study.
Also, a vital element of the entire process is the
empowerment and enhancement of the skillsets of
the faculty and facilitators. The faculty should be
trained to use various web-based tools. This will
not only empower faculty with technical skills but
also will enhance their coordinating and collabora-
tive skills. Institutes of higher education can take
multiple steps to strengthen faculty skillsets and
make them ready to deliver and contribute to Edu-
cation 4.0. Therefore, the researchers strongly rec-
ommend that higher education institutions per-
ceive Education 4.0 as an approach that aligns and
synchronises the education models to answer to
the new challenges faced due to constant changes
in the ecosystem. This is also in line with Salmon’s
(2019) suggestion for higher education institutions.
Salmon (2019) recommended using FAST, that is,
“Frequently discussed Ambitious, Specific and
Transparent” goals instead of “SMART (Specific,
Measurable, Achievable, Realistic, and Timely)”
goals to disrupt the traditional models of educa-
tion and to achieve a constructive transformation
for the long run.

CONCLUSION

The researchers have attempted to propose a
conceptual framework that would provide a clear
representation of vital factors for Education 4.0.
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The researchers have focused on the architecture
of Education 4.0 by discussing its key characteris-
tics, changing skillset required to sustain in Edu-
cation 4.0, and the trends that define Education
4.0. The model derived provides interesting insights
that academicians and policymakers could use while
re-looking at traditional learning setups and rede-
signing them to meet the changing demands of
education 4.0. The researchers have also high-
lighted the skills that would be needed to be suc-
cessful in Education 4.0, and policymakers should
formulate policies to identify training needs and
provide the necessary support to faculty and learn-
ers. This would enable faculty to explore the latest
technology and implement them in their classes.
Higher education institutions, faculty, and learn-
ers should embrace this new wave of reforms in
the education sector, that is, Education 4.0. This
will benefit students by providing them autonomy;,
flexibility, accessibility, and choice and faculty
through skill enhancement and flexibility in design-
ing their courses. The existing literature on Educa-
tion 4.0 is fragmented and does not give a clear
view. The changing scenario and Education 4.0
also invoke a lot of questions and uncertainties. Is
one looking at a paradigm shift where the web is
the source of curriculum, knowledge, and students
have the multifaceted role of learner, content de-
veloper, and sharer? Is one looking at the role of
teachers in class to only being a facilitator? The
aim of the paper is not to pass any judgment but to
set the stage for constructive debate and discus-
sion to define the future. The literature review gives
a definitive yes to smarter classrooms and intricate
role of technology and innovation in evolving
pedagogies. However, there needs to be an in-depth
discussion on the extent of technology to be used.
The learner should always be at the centre of all
pedagogical intervention and the new technical
tools should be used in a positive and construc-
tive manner for application of curriculum design
and creating a learning environment.

RECOMMENDATIONS AND SCOPE
FOR FURTHER RESEARCH

The proposed model is based on the research-
ers’ understanding of the available literature.
Through the model it is recommended that
policymakers in higher educational institutions
start making policies that promote the compulsory
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use of technology in teaching-learning-related ac-
tivities. Policymakers should focus on the skills
identified in the study for the smooth transition
towards Education 4.0. It is vital to incorporate the
concept of smart learning environments. The study
can be carried forward through phenomenal inter-
pretation to get a deeper insight into perceptions
and readiness of higher education institutions for
Education 4.0. The proposed model can be further
validated through structured questionnaires and
statistical analysis.

REFERENCES

Afida A, Aini H, Rosadah AM 2013. A review of research on
creative teachers in higher education. International Edu-
cation Studies, 6: 8-14. https://doi.org/10.5539/ies.v6n6p8

Agustina D, Fajar DA 2018. Learner Autonomy as a Chal-
lenge in English Language Education 4.0 in Indonesia.
In: English Language and Literature International Con-
ference (ELLIC) Proceedings, 2: 155-159, Indonesia.

Alakrash HM, Razak NA 2020. Towards the Education 4.0,
readiness level of EFL students in utilising technology-
enhanced classroom. International Journal of Innova-
tion, Creativity and Change , 3(10): 161-182.

Astin AW 1990. Educational assessment and educational
equity. American Journal of Education, 98(4): 458-478.

Austin MS, Harkins DA 2008. Assessing change: can organi-
zational learning “work” for schools? The Learning Or-
ganization, 15(2): 105-125.

Avparoglu S, Giles E 2019. Investigation of life satisfaction
of the parents who have children with special needs in
terms of their compassion and self-understanding
levels. Kastamonu Education Journal, 27(1): 365-376.

Baena F, Guarin, Mora J, Sauza J, Retat S 2017. Learning
factory: The path to industry 4.0. Procedia Manufactur-
ing, 9: 73-80.

Bajrami L 2015. Teacher’s new role in language learning and
in promoting learner autonomy. Procedia-Social and
Behavioral Sciences, 199: 423-427.

Bandura A. Freeman WH, Lightsey R 1999. Self-efficacy:
The Exercise of Control. New York: Freeman.

Bartolomé A, Castarieda L, Adell J 2018. Personalisation in
educational technology: the absence of underlying
pedagogies. International Journal of Educational Tech-
nology in Higher Education, 15(1): 1-17.

Bereiter C, Scardamalia M 2006. Education for the knowledge
age: Design-centered models of teaching and instruction. In:
Patricia A. Alexander, Philip H. Winne (Eds.): Handbook
of Educational Psychology New York: Routledge Taylor
and Francis Group, 2™ Edition, pp. 695-713.

Bergmann J, Sams A 2012. Before you flip, consider this. Phi
Delta Kappan, 94(2): 25.

Bono JE, Purvanova RK, Towler AJ, Peterson DB 2009. A
survey of executive coaching practices. Personnel Psy-
chology, 62(2): 361-404.

Bonfield CA, Salter M, Longmuir A, Benson M, Adachi C
2020. Transformation or evolution?: Education 4.0, teach-
ing and learning in the digital age. Higher Education
Pedagogies, 5(1): 223-246.

Int J Edu Sci, 38(1-3):39-54 (2022)

Borkar U 2013. A study of teacher effectiveness of sec-
ondary school teachers in relation to teacher
stress. International Journal of Humanities and So-
cial Science Invention, 2(12): 13-16.

Broadbear J 2003. Essential elements of lessons designed
to promote critical thinking. Journal of the Scholar-
ship of Teaching and Learning,1-8.

Brown H, Douglas 2001. Teaching by Principles- An In-
teractive Approach to Language Pedagogy. New York:
Pearson Education.

Buasuwan P 2018. Rethinking Thai higher education for
Thailand 4.0. Asian Education and Development Stud-
ies, 7(2): 157-173. https://doi.org/10.1108/AEDS-07-
2017-0072

Camilleri G 1999. Introducing Learner Autonomy in
Teacher Education. Malta, Germany: Council of Eu-
rope Publishing.

Cevik-Onar S, Ustundag A, Kadaifci G, Oztaysi B 2018.
The changing role of engineering education in industry
4.0 Era. In: Alp Ustundag, Emre Cevikcan (Eds.): In-
dustry 4.0: Managing the Digital Transformation.
Springer Series in Advanced Manufacturing. Cham:
Springer, pp. 137-151. https://doi.org/10.1007/978-
3-319-57870- 5_8

Chong SL, Wan R 2018. Technological Infrastructure and
Human Culture: Appropriating Innovative Teaching
Methods to 21%-century Classrooms. In: SHS Web of
Conferences EDP Sciences, Kuala Lumpur, Malaysia,
June 26-28, 2018.

Daiute C, Dalton B 1993. Collaboration between children
learning to write: Can novices be masters? Cognition
and instruction, 10(4): 281-333.

Das S, Kleinke DK, Pistrui D 2020. Reimagining Engi-
neering Education: Does Industry 4.0 Need Education
4.0? In: 2020 ASEE Virtual Annual Conference, Vir-
tual Online. 10.18260/1-2-35136

Davenport TH, De Long DW, Beers MC 1998. Successful
knowledge management projects. MIT Sloan Manage-
ment Review, 39(2): 43.

Dawson D, Mighty J, Britnell J 2010. Moving from the
periphery to the center of the academy: Faculty devel-
opers as leaders of change. New Directions for Teach-
ing and Learning, 122: 69-78.

De Oliveira LC, Guerino GC, De Oliveira LC, Pimentel
AR 2022. Information and Communication Technolo-
gies in Education 4.0 Paradigm: A Systematic Mapping
Study. Informatics in Education, Accepted \ersion.

Ehlers UD, Kellermann SA 2019. Report of Future Skills:
The Future of Learning and Higher Education. Results
of the International Future Skills Delphi Survey.
Karlsruhe, Germany: Baden-Wurttemberg Cooperative
State University.

Fattah SFESA 2015. The effectiveness of using WhatsApp
Messenger as one of mobile learning techniques to
develop students’ writing skills. Journal of Education
and Practice, 6(32): 115-127.

Ferreira JA, Davis J, Stevenson RB 2016. Embedding EfS
in teacher education through a multi-level systems ap-
proach: Lessons from Queensland. Australian Journal
of Environmental Education, 32(1): 65-79.

Furedy C, Furedy JJ 1985. Critical thinking: Toward re-
search and dialogue- New directions for teaching and
learning. In: J Donald, A Sullivan (Eds.): Using Re-



52 ADYA SHARMA, NEHAJOAN PANACKAL AND SONICA RAUTELA

search to Improve Teaching. New Directions for Teach-
ing and Learning. San Francisco: Jossey-Bass, pp. 51—
69.

Green M 2007. Change Management Masterclass: A Step-
by-Step Guide to Successful Change Management. Lon-
don, UK: Kogan Page Publishers.

Gilchrist A 2016. Introducing Industry 4.0. Industry 4.0.
Berkeley, CA: Apress, pp. 195-215.

Graham CR 2006. Blended learning systems. In: CJ Bonk,
CR Graham (Eds.): The Handbook of Blended Learn-
ing: Global Perspectives, Local Designs. San Francisco,
CA: Pfeiffer Publishing, 1 Edition, pp. 3-21.

Gueye M, Exposito E 2020. University 4.0: The Industry
4.0 Paradigm Applied to Education. In: X Congreso
Nacional de Tecnologias en la Educacién, Puebla
(Mexico), France, 2020.

Guglielmino LM 2013. The case for promoting self-di-
rected learning in formal educational institutions. SA-
eDUC Journal, 10(2): 1-18.

Halili SH 2019. Technological advancements in education
4.0. The Online Journal of Distance Education and e-
Learning, 7(1): 63-69.

Harkins AM 2008. Leapfrog principles and practices: Core
components of education 3.0 and 4.0. Futures Research
Quarterly, 24(1): 19-31.

Hattie J 2012. Visible Learning: A Synthesis of Over 800
Meta-analyses Relating to Achievement: New York:
Routledge

Heslin PA, Klehe UC 2006. Self-efficacy. In: SG Rogelberg
(Ed.): Encyclopedia Of Industrial/Organizational Psy-
chology, 2. Thousand Oaks, CA: Sage, pp. 705-708.

Herreid CF, Schiller NA 2013. Case studies and the flipped
classroom. Journal of College Science Teaching, 42(5):
62-66.

Huang LS, Su JY, Pao TL 2019. A context aware smart
classroom architecture for smart campuses. Applied
Sciences, 9(9): 1837.

Hussin WNTW, Harun J, Shukor NA 2018. Problem based
learning to enhance students’ critical thinking skills via
online tools. Asian Social Science, 15(1): 14-23.

Hussin AA 2018. Education 4.0 made simple: Ideas for
teaching. International Journal of Education and Lit-
eracy Studies, 6(3): 92-98.

Jayaraman PP, Forkan ARM, Morshed A, Haghighi PD,
Kang YB 2020. Healthcare 4.0: A review of frontiers in
digital health. Wiley Interdisciplinary Reviews: Data Min-
ing and Knowledge Discovery, 10(2): 1350.

Kayimba®iodlu D, Oktekin B, Haci H 2016. Integration of
gamification technology in education. Procedia Com-
puter Science, 102: 668-676.

Kennedy M, Fisher MB, Ennis RH 1991. Critical thinking:
Literature review and needed research. In: L Idol, BF
Jones (Eds.): Educational Values and Cognitive Instruc-
tion: Implications for Reform. Hillsdale, New Jersey:
Lawrence Erlbaum and Associates, pp. 11-40.

Khanghah MF, Halili SHB 2015. Podcast acceptance to
enhance learning science vocabulary among Iranian el-
ementary students. The Online Journal of Distance Edu-
cation and e-Learning, 3(4): 51-60.

Kin TM, Kareem OA 2019. School leaders’ competencies
that make a difference in the era of Education 4.0: A

Int J Edu Sci, 38(1-3):39-54 (2022)

conceptual framework. International Journal of Aca-
demic Research in Business and Social Sciences, 9(5):
214-225.

Kitur RK 2015. Strategic Change and Leadership at Madi-
son Insurance Company Kenya Limited. Doctoral Dis-
sertation. Nairobi: University of Nairobi.

Kokotsaki D, Menzies V, Wiggins A 2016. Project-based learn-
ing: A review of the literature. Improving Schools, 19(3):
267-277.

Kunzler J, Moulton S, Strickland J 2009. Model for Improving
Academic Honesty in an Online Business Course. In: E-
Learn: World Conference on E-Learning in Corporate, Gov-
ernment, Healthcare, and Higher Education. Association
for the Advancement of Computing in Education (AACE),
in San Diego, CA, 26 October, 2009, pp. 2788-2797.

Larmer J, Mergendoller JR 2010. Seven essentials for
project-based learning. Educational Leadership, 68(1):
34-37.

Lee EAL, Wong KW 2014. Learning with desktop virtual
reality: Low spatial ability learners are more positively
affected. Computers and Education, 79: 49-58.

Leung AKY, Maddux WW, Galinsky AD, Chiu CY 2008.
Multicultural experience enhances creativity: the when
and how. American Psychologist, 63(3): 169.

Liao Y, Deschamps F, Loures, EDFR, Ramos LFP 2017. Past,
present, and future of Industry 4.0-a systematic literature
review and research agenda proposal. International Journal
of Production Research, 55(12): 3609-3629.

Martinaitis « 2014. Measuring skills in Europe. European
Journal of Training and Development, 38 (3):198-210.

Martin-Gutiérrez J, Mora CE, Afiorbe-Diaz B, Gonzélez-
Marrero A 2017. Virtual technologies trends in educa-
tion. Eurasia Journal of Mathematics, Science and Tech-
nology Education, 13(2): 469-486.

Mavodza, J, Ngulube P 2013. Knowledge management prac-
tices at an institution of higher learning. South African
Journal of Information Management, 15(1): 1-8.

McComas William F (Ed.) 2014. The Language of Science
Education: An Expanded Glossary of Key Terms and
Concepts in Science Teaching and Learning. Rotterdam:
The Netherlands, Springer Science & Business Media.

Mergendoller JR, Thomas JW 2001. Managing Project-
based Learning: Principles from the Field. Buck Insti-
tute for Education. From <http://www. bie. org.> (Re-
trieved on 14 March 2021).

Moore S, O’Neill G, McMullin B 2005. Writers” Week: A
Vehicle For Collaborative Writing Among Educational
Developers. Emerging Issues in the Practice of Univer-
sity Learning and Teaching, Dublin, Ireland: All Ireland
Society for Higher Education (AISHE).

Musa AS 2016. Technology and language: A review of stu-
dents’ perceptions of blog in some selected English as a
Second Language Writing Classes. Malaysian Journal
of Distance Education, 18(1): 1-12.

Norberg A, Dziuban CD, Moskal PD 2011. A time based
blended learning model. On the Horizon, 19(3): 207-216.

Neff KD 2003. The development and validation of a scale to
measure self-compassion. Self and ldentity, 2(3): 223-250.

Oliver R 2002. The Role of ICT in Higher Education for
the 21% Century: ICT as a Change Agent for Education.
Paper Presented at the Higher Education for the 21
Century Conference, Curtin. From < www. amar.org.ir/



CREATING EDUCATION 4.0: A SUMMATIVE PERSPECTIVE 53

Portals/O/Files/abstract/1389/n_IT_89.p > (Retrieved on
21 Oct 2021)

Orr D, Weller M, Farrow R 2019. How is digitalization af-
fecting the flexibility and openness of higher education
provision? Results of a global survey using a new concep-
tual model. Journal of Interactive Media in Educa-
tion, 2019(5): 1-12.

Padmavathy RD 2017. Changing role of teacher educators
in the technological world. Academia, 3(5): 273-275
Paolini A 2015. Enhancing teaching effectiveness and stu-
dent learning outcomes. Journal of Effective Teach-

ing, 15(1): 20-33.

Pappano L 2012. The Year of the MOOC. The New York
Times, 2(12): 2012.

Parnes MF, Suérez-Orozco C, Osei-Twumasi O, Schwartz SE
2020. Academic outcomes among diverse community col-
lege students: What is the role of instructor relationships?
Community College Review, 48(3): 277-302.

Qureshi MI, Khan N, Raza H, Imran A, Ismail F 2021.
Digital technologies in Education 4.0. does it enhance the
effectiveness of learning? A systematic literature review.
International Journal of Interactive Mobile Technolo-
gies, 15(4): 31-47.

Raudeliunien J, Davidaviciene V, Tvaronavicien M, Jonuska
L 2018. Evaluation of advertising campaigns on social
media networks. Sustainability, 10(4): 973.

Riordan CM, Vandenberg RJ, Richardson HA 2005. Em-
ployee Involvement Climate and Organizational Effec-
tiveness. Human Resource Management: Published in
Cooperation with the School of Business Administration,
The University of Michigan and in alliance with the Soci-
ety of Human Resources Management, 44(4): 471-488.

Ronning WM, Grepperud G 2006. The everyday use of ICT
in Norwegian Flexible Education. International Journal
of Media, Technology and Lifelong Learning, 2(1): 1-17
https://doi.org/10.7577/seminar.2524

Rosenheck R, Mueser KT, Sint K, Lin H et al. 2017. Sup-
ported employment and education in comprehensive,
integrated care for first-episode psychosis: Effects on
work, school, and disability income. Schizophrenia Re-
search, 182: 120-128.

Rowley J 2000. Higher education is ready for knowledge
management. The International Journal of Educational
Management, 14(7): 325.

Rye SA 2007. Flexibility, technology, and the daily life
practices of distance students living beyond the digital
mainstream. Geoforum, 38(5): 1028-1039.

Salmon G 2019. May the Fourth Be with You: Creating
Education 4.0. Journal of Learning for Develop-
ment, 6(2): 95-115.

Sarker F, Davis H, Tiropanis T 2010. A review of higher
education challenges and data infrastructure responses.
Academia, 38(2): 413-418.

Schunk DH, Pajares F 2002. The development of aca-
demic self-efficacy. Development of Achievement Moti-
vation, 15-31.

Scriven M, Paul R 2007. Defining Critical Thinking. The Criti-
cal Thinking Community: Foundation for Critical Think-
ing. From <http:/mww.criticalddnking.org/aboutCT/define_
criticat_thinking.cfm> (Retrieved on 25 April 2021).

Int J Edu Sci, 38(1-3):39-54 (2022)

Shakirova DM 2007. Technology for the shaping of college
students” and upper-grade students’ critical thinking. Rus-
sian Education and Society, 49(9): 42-52.

Sidikova M 2011. The Impact of Change on Employees’ Mo-
tivation. Bachelor’s Thesis. Istanbul, Turkey: Turku Univer-
sity of Applied Sciences.

Singh PK, Gandhi I, Nand P 2014. MOOCs: The Paradigm-
Shift in Indian Education. In: 2014 IEEE International Con-
ference on MOOC, Innovation and Technology in Educa-
tion (MITE), in Patiala, India, 19-20 December, 2014.

Smidts A, Pruyn ATH, Van Riel CB 2001. The impact of
employee communication and perceived external prestige
on organizational identification. Academy of Management
Journal, 44(5): 1051-1062.

Srivani V, Hariharasudan A, Nawaz N, Ratajczak S 2022.
Impact of Education 4.0 among engineering students
for learning English language. Plos One, 17(2): e0261717.
https://doi.org/10.1371/journal.pone.0261717.

Stukalina Y 2008. How to prepare students for productive
and satisfying careers in the knowledge based economy:
Creating a more efficient educational environment. Tech-
nological and Economic Development of Economy,
14(2): 197-207.

Taguchi HL 2009. Going Beyond the Theory/Practice Di-
vide in Early Childhood Education: Introducing an
Intra-active Pedagogy. Routledge.

Trivedi R 2016. Does university play a significant role in shap-
ing entrepreneurial intention? A cross-country comparative
analysis. Journal of Small Business and Enterprise Develop-
ment, 23(3): 790-811.

Topping KJ 2005. Trends in peer learning. Educational Psy-
chology, 25(6): 631-645.

Toto R, Nguyen H 2009. Flipping the Work Design in an
Industrial Engineering Course. In: 2009 39" IEEE Frontiers
in Education Conference, IEEE. San Antonio , TX. USA,
October 18-21, 2009.

Tsui A 2003. Understanding Expertise in Teaching: Case Stud-
ies of Second Language Teachers. Cambridge: United King-
dom: Cambridge University Press.

Usman AY 2013. Using information and communication tech-
nology (ICT) to enhance the teaching and learning of Arabic
and Islamic studies in Nigeria. Journal of Teaching and Edu-
cation, 2(3): 353-368.

Valenduc G, Vendramin P 2017. Digitalization, between
disruption and evolution. Transfer: European Review of
Labour and Research, 23(2): 121-134.

Vallée A, Blacher J, Cariou A, Sorbets E 2020. Blended
learning compared to traditional learning in medical
education: Systematic review and meta-analysis. Jour-
nal of Medical Internet Research, 22(8): e16504.

Wallner, T, Wagner G, Costa YJ, Pell A, Lengauer E et al.
2016. Academic Education 4.0. In: International Confer-
ence on Education and New Developments, Ljubljana,
Slovenia, 12-14 June 2016, pp 155-159.

Watson WR, Kim W, Watson SL 2016. Learning outcomes
of a MOOC designed for attitudinal change: A case study of
Animal Behavior and Welfare MOOC. Computers and
Education, 96: 83-93.

Webb NM 2013. Collaboration in the classroom. In: John
Hattie, Eric M Anderman International Guide to Stu-
dent Achievement. Routledge, pp. 215-217.



54 ADYA SHARMA, NEHAJOAN PANACKAL AND SONICA RAUTELA

Xing B 2019. Towards a Magic Cube framework in under-
standing higher education 4.0 imperative for the fourth
industrial revolution. Handbook of Research on Chal-
lenges and Opportunities in Launching a Technology-
driven International University. Johannesburg, South
Africa): 1GI Global, pp. 107-130.

Xing B, Marwala T 2017. Implications of the fourth indus-
trial age on higher education. arXiv preprint, 1703.
09643.

Int J Edu Sci, 38(1-3):39-54 (2022)

Youngkin CA 2014. The flipped classroom: Practices and
opportunities for health sciences librarians. Medical
Reference Services Quarterly, 33(4): 367-374.

Zhukov T 2016. Phenomenon-Based Learning: What
is PBL? From <https://www.noodle.com/articles/
phenomenon-based-learning-what-is-pbl> (Re-
trieved on 10 June 2021).

Paper received for publication in March, 2022
Paper accepted for publication in may, 2022



