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ABSTRACT 

The development of the world wide web and of Education 2.0. to Education 3.0. and 
Education 4.0. pose new challenges to the inclusive paradigm of higher education (HE) 
A study was conducted with the method of content analysis for the processes of inclusion 
in HE in the conditions of the new challenges. The applied research method is – quantitative 
content analysis of language categories – words and expressions that have a specific coding 
in the field of inclusive higher education and are located in the World wide web. Language 
categories are selected as census units according to the indicators time and frequency of 
occurrence in the world wide web. The quantitative content analysis method is applied with 
several groups of census units or conceptual schemes for inclusive higher education. The 
variations of the census units in the dynamics and correlation of the specified indicators 
manifest the interest shown in the problems of inclusive higher education by society, 
scientific analysis and scientific terms of the inclusive higher education, and the application 
of the Internet of Things, artificial intelligence for realization of the process of inclusive 
education. Specific emphasis is placed on the development of inclusive higher education 
from Education 2.0 to Education 4.0. The results demonstrate a change in HE to inclusive 
processes through personalized and self-determined training of students with different 
abilities and different potential in inclusive HE 3.0 and initial development of inclusive HE 4.0.

Keywords: Education 2.0, Education 3.0, Education 4.0, inclusive higher education, world wide 
web.

Introduction 

According to the European Commission of Education: “Making higher 
education systems inclusive and connected to society requires providing 
the right conditions for students of different backgrounds to succeed. This 
goes beyond the question of offering financial support to disadvantaged 
groups, although this is vital for those from low-income backgrounds.” 
The implemented policy poses challenges for inclusive education in higher 
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educational institutions (HEIs). The current challenges include the imple-
mentation of inclusive processes in an digital environment. 

The kaleidoscope of education, including inclusive education, changed 
as a result of the 4th Industrial Revolution (4th IR). As noted by Schwab 
(2016), Shahroom and Hussin (2018), the development of education is 
already “the stage in the development of knowledge in which the lines 
between physical, digital and biological spheres are being blurred” (p. 316). 

The development of the world wide web in terms of distance learning 
in an digital environment inevitably affects the development of education. 
The development of the concepts of Education 2.0 to Education 3.0 and 
Education 4.0 brings new challenges to the inclusive paradigm of higher 
education. Conceptual schemes for the development of Education from 
2.0 up to 4.0 are related to the application of technology in the educa-
tional process. According to Makrides and colleagues (2019), in Education 
2.0 there is an invasion of technology in education; students have higher 
digital literacy and better internet browsing skills than some teachers; the 
virtual network provides a variety of digital resources that are used unsys-
tematically. When Education 3.0 technologies are used everywhere in the 
educational process, learning is everywhere (anytime and anywhere), and 
students are self-learning. When Education 4.0 the technologies used in 
the educational process are innovative and easily accessible; there is per-
sonalized teaching and learning; flipped teaching is widely used; there is 
co-education (Schwab, 2016; Diwan, 2017; Makrides et al., 2019). 

The development of Education 2.0 to Education 3.0 and to Education 
4.0 follows the development of the world wide web from Web 2.0, through 
Web 3.0 and Web 4.0 to Web 5.0. Keser and Semerci (2019) note that 
Education 4.0, as a reflection of the era of Industry 4.0, refers to a period in 
which educational paradigms, approaches and technologies have changed. 
According to Halili (2019), “higher learning institutions are urge to revamp 
their education system and take initiatives to embrace the teaching and 
learning 4.0.” (p. 63). 

Changes in the educational process inevitably apply to inclusive pro-
cesses in HEIs, especially during pandemic conditions or in situations of 
forced distance learning. Inclusive education in distance format in HEIs, 
during the COVID-19 pandemic:

• is already emerging from Web 2.0; 
• is actively moving to Web 3.0; 
• the transition to Web 4.0 is also underway;
• there is even a transition to Web 5.0; 
• the development of Web 1.0. to Web 5.0., and future generations of 

the Web increase the knowledge and practices of and about inclusive 
education and inclusive society.
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Technology-based training allows ubiquitous learning with unlimited 
access to information. The information itself is provided in an accessible 
and equal way for students with different possibilities for its perception, 
with different potential for understanding it and with different perspectives 
for its use for both educational and life purposes. “The usage of technolog-
ical advancements in education 4.0 is expected to present significant role 
for higher learning institution” (Blaschke, 2012).

For students with diversity needs in HEIs, the transition from one type 
of education to another type of education is as difficult as the transition 
from one activity to another activity in everyday life. It is extremely diffi-
cult to create a new routine and move from one routine to another.

Undoubtedly, the paradigm shift for inclusive education in HEIs pro-
vokes the scientific idea of finding solutions for the implementation of 
inclusive education at a distance in an digital environment. Solutions that 
are important for both teachers and students to implement effective and 
flexible learning, interactive communication and positive pedagogical 
interactions in terms of equal and fair presentation of e-learning resources 
and learning achievements.

The article provides content and narrative analysis of notions, concepts 
and types of scientific articles on inclusive higher education in order to 
present contemporary challenges. The focus is on four groups of problems 
that excite the researchers regarding the processes of inclusive education 
in higher education institutions in the development of the global network.

Methodology

The methodological reflection of the research is related to the estab-
lishment of the exploration of the dynamics of the processes of inclusive 
education in HEIs in the conditions of development of the world network. 
The method of quantitative content analysis is applied, in which the fre-
quency presence of certain units in the text is interpreted. Its main feature 
is that it is considered and applied primarily as a technique for obtaining 
quantitative data about the direction, content, intention (latent or not) 
of the communication process, set in the analyzed texts (Ilcheva, 2006, 
p. 95). 

Objectivies:
• definition of conceptual units for analysis;
• coding of predefined units of analysis;
• quantitative measurement of text arrays;
• empirical processing of the obtained data set;
• collecting data for phenomenography on the topic;
• quantitative and qualitative analysis of the obtained results.
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The research Methodology includes:
• method of content analysis for the processes of inclusion in higher 

education in the conditions of the new challenges;
• phenomenography or the influence of the global network for the 

development of inclusive higher education.
The criteria and the conceptual thesaurus of the conceptual schemes 

for research are divided into four groups. Coding of predefined units of 
analysis:
1. Group, which includes the following concepts, expressions and scientific 

articles with their analysis:
• inclusive education; inclusive education in HEIs; scientific articles 

for inclusive education in HEIs;
• inclusive attitudes, values and practices in HEIs; scientific articles for 

inclusive attitudes, values and practices in HEIs.
2. Group, which includes the following concepts, expressions and scientific 

articles with their analysis:
• inclusive attitudes in HEIs; scientific articles for inclusive attitudes 

in HEIs;
• inclusive values in HEIs; scientific articles for inclusive values in 

HEIs;
• inclusive practices in HEIs; scientific articles for inclusive practices 

in HEIs. 
3.  Group, which includes the following concepts, expressions and scientific 

articles with their analysis:
• inclusion in European Higher Education Institutions; scientific article 

for inclusion in European Higher Education Institutions;
• institutional responses for inclusive education; scientific article for 

institutional responses for inclusive education;
• equity and inclusion in European Higher Education Institutions; sci-

entific article for equity and inclusion in European Higher Education 
Institutions;

• equity of inclusion in European Higher Education Institutions; sci-
entific article for equity of inclusion in European Higher Education 
Institutions;

• personalised education in HEIs; scientific article for personalised 
education in HEIs;

• self-determination education in HEIs; scientific article for self-deter-
mination education in HEIs.

4.  Group, which includes the following concepts, expressions and scientific 
articles with their analysis:
• inclusive education 2.0; scientific article for inclusive education 2.0.;
• inclusive education 3.0; scientific article for inclusive education 3.0;
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• inclusive education 4.0; scientific article for inclusive education 4.0;
• inclusive education in HEIs 2.0; scientific article for inclusive educa-

tion in HEIs 2.0;
• inclusive education in HEIs 3.0; scientific article for inclusive educa-

tion in HEIs 3.0;
• inclusive education in HEIs 4.0; scientific article for inclusive educa-

tion in HEIs 4.0.
5.  A group of codes with tracking defined terms and keywords include the 

25 most common concepts and keywords in research, using the method 
of phenomenography through the prism of research attitudes. 

Period of study
For groups of codes from 1 to 4 the survey was conducted three times: 

22.01.2021–23.01.2021; 03.02.2021–04.02.2021; 26.05.2021–27.05.2021, 
and for group of codes/number 5 the survey was conducted twice: 
04.02.2021 and 27.05.2021.

Results

The obtained results are followed through empirical processing of the 
obtained data set. The obtained results are presented in several tables. The 
tables are structured according to the coded words and expressions for 
analysis. The following algorithm is used for quantitative content analysis: 
selection of astronomical time for detection of the search of the pre-se-
lected unit (term, expression, article title), within the selected time period, 
from half to one hour, for the individual groups registration is realized of 
the search in an interval of 3 minutes, the highest value of codified units of 
demand of all variations shall be selected and shall be marked as a value 
for the targeted time interval and time period.

Table 1. First group of codes

Concept  22.01.2021
(14.00–14.30)

04.02.2021
(14.00–14.30) 

 27.05.2021
 (14.00–14.30) 

Inclusive 
Education

462 000 000 results
(0.53 seconds) 

501 000 000 results
(0.49 seconds) 

476 000 000 results
(0.58 seconds) 

Inclusive 
education 
in HEIs

434 000 results
(0.58 seconds) 

474 000 results
(0.52 seconds) 

1 040 000 results
(0.64 seconds) 

scientific 
article 
Inclusive 
education 
in HEIs

15 800 results
(0.08 seconds) 

15 800 results
(0.08 seconds) 

 17 900 results
(0.06 seconds) 
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The first group of codes is related to the issue of inclusive education in 
HEIs. As can be seen from the data obtained in Table 1, the publications in 
the world wide web are increasing.

While for the concept of “inclusive education” the increase of publica-
tions is smoother, for “Inclusive education in HEIs” the publications have 
an increase of 41.73% for a period of five months. Several explanatory 
models can be sought. While the issues of philosophy and concepts for 
inclusive education have been exploited for a much longer time, attention 
to inclusive education in HEIs has been focused in recent years. At the 
same time, in higher education there is a much larger palette of educa-
tional institutions (e. g. state, municipal, private, etc.), a very large fan of 
specialties and degrees (bachelor, master, PhD), and many more digital, 
adaptive and assistive devices and technologies are used, many more digtal 
platforms, mobile applications, MOOCs, ORC and others are used by both 
university professors, administration and students. Research and research 
articles on inclusive education in HEIs are also steadily increasing.

The second group of codes is related to relations and inclusive prac-
tices in HEIs. Without inclusive relations to which attitudes and values   
refer, inclusive practices in HEIs cannot be realized. Table 2 clearly shows 
a  renewed increase in publishing activity, both in terms of general para-
digms and concepts of inclusive education in HEIs, and in the scientific 
reflection on inclusive education in HEIs. The time for searching for con-
cepts for inclusive attitudes, values  and inclusive practices is decreasing, 
which is an indicator of the increased interest in the issue.

Table 2. Second group of codes

Concept 22.01.2021
(15.00–16.00)

04.02.2021
(15.00–16.00) 

27.05.2021
(15.00–16.00) 

inclusive attitudes 
in HEIs   

256 000 results
(0.49 seconds) 

275 000 results
 (0.47 seconds) 

360 000 results 
 (0.43 seconds) 

scientific articles 
inclusive attitudes 
in HEIs

8 200 results
(0.08 seconds) 

9 140 results 
(0.09 seconds)

11 500 results 
(0.05 seconds) 

inclusive values in 
HEIs   

434 000 results
(0.58 seconds) 

474 000 results
(0.52 seconds) 

546 000 results
 (0.53 seconds) 

scientific articles  
inclusive values in 
HEIs

0 0 1 result

inclusive practices 
in HEIs 

520 000 results
(0.52 seconds) 

524 000 results
(0.52 seconds) 

397 000 results
(0.54 seconds) 

scientific articles 
inclusive practices 
in HEIs

15 000 results
(0.07 seconds) 

15 000 results
(0.07 seconds) 

18 800 results
(0.06 seconds) 



440 Human, Technologies and Quality of Education, 2021

Table 3 shows the results of the third group of codes related to the 
topic of inclusive education in European HEIs; the social responsibility of 
HEIs for the implementation of inclusive processes, which is synergistically 
related to the social capital of different students and different teachers; 
and the connection of inclusion with its quality. The latter emphasis is an 
important scientific and social trend, because the understanding of inclu-
sion has many faces, but the actual inclusion is related to its quality, and 
accordingly could be measured by certain indicators.

Table 3. Third group of codes

Concept 23.01.2021
(16.00–17.00)

05.02.2021
(16.00–17.00) 

28.05.2021
(16.00–17.00) 

Inclusion in 
European Higher 
Education 
Institutions 

278 000 000 
results
(0.60 seconds)

347 000 000 
results 
(0.68 seconds)

364 000 000 р 
results  
(0.74 seconds)

scientific articles 
Inclusion in 
European Higher 
Education 
Institutions 

1 890 000 results 
(0.11 seconds) 

1 890 000 results 
(0.07 seconds)

2 100 000 results 
(0.14 seconds)

Institutional 
responses for 
inclusive education 

442 000 000 
results
(0.62 seconds)

524 000 000 
results 
(0.68 seconds) 

479 000 000 
results
(0.59 seconds)

scientific articles 
Institutional 
responses for 
inclusive education 

996 000 results
(0.14 seconds) 

996 000 results 
(0.06 seconds)

1 130 000 results 
(0.12 seconds)

Equity and Inclusion 
in European 
Higher Education 
Institutions 

52 000 000 results
(0.52 seconds)

55 900 000 results 
(0.73 seconds)

66 300 000 results
(0.68 seconds)

scientific articles
Equity and Inclusion 
in European 
Higher Education 
Institutions 

15 000 results
(0.07 seconds)

324 000 results 
(0.19 seconds)

68 600 results 
(0.09 seconds)

Table 4 shows codes related to concepts and conceptual designations, 
which are a socio-economic reflection on the development of the World 
Wide Web. Just as the development of the World Wide Web in Web 
2. models is evolving in the direction of Web 5. and reflects the develop-
ment of education from Education 2.0 to Education 5.0, so education in 
the inclusive education cluster itself is evolving from Inclusive Education 
2.0 to Inclusive Education 5.0 Undoubtedly, Web 5, Education 5.0. and 
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respectively Inclusive Education 5.0 are still in the initial phase and there-
fore are not commented on. Inclusive education from 2.0 to Inclusive edu-
cation 5.0 develops in both secondary and higher education.

Table 4. Fourth group of codes

Concept 23.01.2021
(17.00–18.00)

05.02.2021
(17.00–18.00) 

28.05.2021
(17.00–18.00) 

Inclusive education 2.0 32 700 000 
results
(0.77 seconds) 

37 800 000 
results 
(0.71 seconds) 

37 100 000 
results 
(0.60 seconds) 

scientific articles 
Inclusive education 2.0 

195 000 results
(0.16 seconds) 

195 000 results
(0.11 seconds) 

221 000 results 
(0.11 seconds) 

Inclusive education 3.0 42 400 000 
results
(0.72 seconds) 

43 000 000 
results 
(0.58 seconds) 

46 800 000 
results
(0.57 seconds) 

scientific articles 
Inclusive education 3.0

142 000 results
(0.16 seconds) 

142 000 results
(0.09 seconds) 

167 000 results 
(0.11 seconds) 

Inclusive education 4.0 54 900 000 
results
(0.77 seconds) 

53 500 000 
results
(0.80 seconds) 

70 100 000 
results 
(0.58 seconds) 

scientific articles
Inclusive education in 
HEIs 4.0

189 000 results
(0.08 seconds) 

190 000 results
(0.06 seconds) 

224 000 results 
(0.09 seconds) 

Inclusive education in 
HEIs 2.0 

68 900 results
(0.59 seconds)

76 400 results
(0.61 seconds)

91 500 results 
(0.60 seconds) 

scientific articles 
Inclusive education in 
HEIs 2.0 

1 930 results
(0.08 seconds)

1 930 results
(0.05 seconds)

2 360 results 
(0.06 seconds)

Inclusive education in 
HEIs 3.0 

43 200 results
(0.54 seconds)

50 600 results
(0.51 seconds)

66 200 results 
(0.55 seconds)

scientific articles 
Inclusive education in 
HEIs 3.0 

1 330 results
(0.07 seconds)

1 330 results
(0.04 seconds)

1 530 results 
(0.08 seconds)

Inclusive education in 
HEIs 4.0

71 900 results
(0.59 seconds)

94 200 results
(0.46 seconds) 

66 700 results 
(0.67 seconds)

scientific articles
Inclusive education in 
HEIs 4.0

1 770 results
(0.08 seconds)

1 770 results
(0.04 seconds)

2 090 results 
(0.06 seconds)

The development of inclusive education in HEIs also assembles the rel-
evant innovative teaching methods, changes teaching styles and learning 
styles in the dynamics of inclusive education from 2.0 to inclusive educa-
tion 4.0 in HEIs. 
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These dynamics are reflected in Table 5.

Table 5. Innovative methods in inclusive education

 Concept 04.02.2021 27.05.2021

Innovative methods in inclusive 
education in HEIs 2.0

802 000 results 
(0.71 seconds) 

971 000 results
(0.65 seconds) 

scientific articles for Innovative 
methods in inclusive education in 
HEIs 2.0

18 000 results 
(0.11 seconds) 

17 900 results
(0.12 seconds) 

Innovative methods in inclusive 
education in HEIs 3.0

594 000 results 
(0.64 seconds) 

597 000 results
(0.59 seconds) 

scientific articles for Innovative 
methods in inclusive education in 
HEIs 3.0

20 600 results 
(0.12 seconds) 

20 100 results
(0.13 seconds)

Innovative methods in inclusive 
education in HEIs 4.0

634 000 results 
(0.64 seconds) 

636 000 results 
(0.69 seconds) 

scientific articles for Innovative 
methods in inclusive education in 
HEIs 4.0

20 600 results 
(0.10 seconds) 

20 700 results 
(0.13 seconds) 

Although most often phenomenography refers to the understanding of 
the learning content by students, as a research method it works well in the 
field of inclusive education in HEIs as an attitude to promising trends in 
the topic and as an organization of acquaintance with the topic, defined in 
the style of Marton, Hounsell and Entwistle (1984). 

The data is shown in Table 6.

Table 6. Phenomenography of the perspectives of Inclusive Education in HEIs

  04.02.2021
(17.00–18.00)

28.05.2021
(17.00–18.00)

IR 4.0 and Inclusive Education 
in HEIs

140 000 results 
(0.65 seconds) 

176 000 results 
(0.58 seconds) 

scientific articles for IR 4.0 and 
Inclusive Education in HEIs

18 200 results 
(0.16 seconds)

18 300 results 
(0.12 seconds) 

Artificial Intelligence (AI) in 
Inclusive education in HEIs

420 000 results 
(0.64 seconds) 

591 000 results 
(0.63 seconds) 

scientific articles for AI in 
Inclusive education in HEIs

20 600 results 
(0.13 seconds) 

20 800 results 
(0.14 seconds) 

Internet of Things (IoT) in 
inclusive education in HEIs

223 000 results 
(0.69 seconds)

439 000 results
 (0.65 seconds) 

scientific articles for IoT in 
inclusive education in HEIs

17 500 results 
(0.09 seconds) 

17 500 results 
(0.09 seconds) 
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  04.02.2021
(17.00–18.00)

28.05.2021
(17.00–18.00)

Virtual Reality (VR) and 
Augmented Reality (AR) in 
inclusive education in HEIs

68 900 results 
(0.71 seconds)

424 000 results 
(0.65 seconds) 

scientific articles for VR and AR 
in inclusive education in HEIs

16 400 results 
(0.11 seconds) 

16 800 results 
(0.10 seconds) 

Intelligent robots in inclusive 
education in HEIs

556 000 results
(0.83 seconds) 

853 000 results
(0.68 seconds) 

scientific articles for Intelligent 
robots in inclusive education 
in HEIs

19 800 results 
(0.09 seconds) 

19 700 results 
(0.09 seconds) 

Discussion

The issue of inclusive education in HEIs is in the process of searching, 
forming, and solving in action or in a project. Scientific research, explan-
atory models and inclusive practices are increasing. Inclusive education in 
HEIs is subject to serious scientific analysis. It is noteworthy that inclusive 
attitudes and practices enjoy increasing social and scientific interest. The 
scientific interest in inclusive practices in HEIs is higher than the scientific 
interest in inclusive attitudes in HEIs. An interesting fact is that inclusive 
values are not interpreted in the virtual network, unlike inclusive attitudes 
and practices. Only one result of the European Commission for Education 
was found in the last study, while in the previous two studies the result 
was zero. Presumably, values are implemented in inclusive attitudes and 
inclusive practices. A possible explanatory model is also the possible syn-
ergy of inclusive attitudes with the culture of the emerging pragmatism 
of inclusive practices. Although the two components appear dichotomous, 
they are in symbiosis.

An interesting fact, but easy to explain is that scientists’ interest in 
“Inclusive education in HEIs 4.0” is higher than in “Inclusive education 
in HEIs 3.0”. It is evident that there are more 440 articles. Public and 
scientific interest in innovative methods in inclusive education in HEIs is 
increasing. There is no reference to sentimental and old-fashioned catego-
ries, but the search for effective solutions through the virtual network and 
through innovative methods of teaching and administration.

Оn the web there is a connection between industrial revolution (IR 4.0) 
and Inclusive Education in HEIs. А serious connection is made between “IR 
4.0 and Inclusive Education in HEIs” with a clear scientific interest. Of the 
various aspects of IR 4.0 and “Inclusive education in HEIs” the strongest 
demonstrated interest is in an “Intelligent robots in inclusive education in 
HEIs” follows an “Artificial Intelligence (AI)” and “Internet of Things (IoT)”.
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At the same time, it is noteworthy that the interests of scientists have 
a different sequence. Phenomenographic analysis demonstrates the high-
est degree of interest and trust in “Artificial Intelligence (AI) in Inclusive 
education in HEIs” then in an “Intelligent robots in inclusive education in 
HEIs” and “Internet of Things (IoT) in inclusive education in HEIs” аnd 
the lowest in a “Virtual Reality (VR) and Augmented Reality (AR) in inclu-
sive education in HEIs”. Obviously, inclusive education in HEIs focuses on 
promising and legitimate models that outline current challenges for inclu-
sive education in HEIs, but also highlight markers for upcoming challenges 
in the field of technology-based problems and technology-based decisions 
and follow-up.

Inclusive education in higher education is possible to be inclusive educa-
tion from a distance in an electronic environment. It is feasible, much more 
possible for higher education than for secondary education. Undoubtedly 
there are problems to solve, but there are also amazingly creative solutions. 

According to the European Agency for Special Needs and Inclusive 
Education (2020): “Comprehensive policies that focus on equity and inclu-
sion can improve the overall effectiveness of education systems and the 
individual outcomes of learners. Increasing the inclusion of the educational 
system can lead to success for all students.”

Data from phenomenography or the influence of the global network for 
the development of inclusive higher education show that technology-based 
training can have a beneficial effect on the application of innovative teach-
ing methods and on student achievement in inclusive higher education.

Conclusions

A study was conducted with the method of quantitative analysis for 
the processes of inclusion in higher education in the conditions of the new 
challenges. It is clear from the research and analysis that the challenges 
facing inclusive higher education follow the snowball pattern – the more 
you study, the more challenges you find. At the same time, this effect is 
positive because it reveals specific and situational problems and solutions 
to them.

Technically based decisions and follow-up actions increase the oppor-
tunities for quality implementation of the process of inclusive education in 
HEIs. Rather technical innovation and IR 4.0 or IR 5.0 will lead Inclusive 
Education in HEIs in a clear path than changing inclusive attitudes and inclu-
sive values in the HEIs. It is important that inclusive education in HEIs goes 
beyond the realm of diffusion, which is characterized by problems, ambi-
guity, unsolvable challenges and doubts about success. The challenges of 
inclusive education in HEIs only pave the way for confidence and stability.
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The limits of this article can be deduced in the direction of the limited 
content analysis period.

The study of the issues of and inclusive education in HEIs is undergoing 
flexible dynamic changes and new challenges, but it definitely leads to the 
realization of inclusive education systems. 
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