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Abstract 
The ongoing study seeks to explore and document the viewpoints of educators regarding the core 
principles, potential benefits, and drawbacks of Education 4.0 within the realm of the Fourth 
Industrial Revolution. A customized survey was crafted specifically as a component of the 
quantitative approach. A total of 159 trainers participated in the survey. Academic scholars 
maintain a positive perspective regarding the future of the educational landscape, foreseeing an 
enhanced level of student autonomy in learning facilitated by customized technologies. 
Nevertheless, committed instructors voice apprehensions regarding potential increases in 
workload, the emergence of intricate responsibilities, the widening of existing disparities, and the 
deepening of societal rifts. The forthcoming threat of job movement serves to strengthen spirits of 
insufficiency and doubt. Additionally, there exists a possibility of societal fragmentation, erosion 
of diverse ideologies, and encroachment upon personal identity and privacy. Finally, the 
viewpoints of educators are notably shaped by their employment status, years of experience, 
familiarity with emerging technologies, and completion of further educational endeavors. 
Keywords: Revolutionizing industries, the fusion of innovation and cutting-edge technology, and 
the transformative power of technological applications. 
 
Introduction 
Artificial intelligence (AI), massive volumes of data and exploration, portable and decentralized 
computing, the internet, the IoT, VR, and AR exemplify the forefront innovations revolutionizing 
education and ushering in inventive computer-based learning methodologies. When the millennial 
cohort enters educational institutions armed with superior knowledge and digital competencies, 
educators are faced with numerous hurdles. Facing economic challenges becomes a priority, 
alongside the willingness to enhance proficiencies in mastering novel embedded technologies. The 
fourth industrial revolution places a high value on creativity. The governance of educational 
system innovations and processes can solely be overseen by individuals who have undergone 
proper training and possess the requisite skills. Education 4.0 contends that traditional classroom 
teaching techniques fall short in adequately instructing the current generation. A distance learning 
structure is designed to address this issue. The integration of Education 4.0 with Industry 4.0 is 
crucial in crafting more appealing job prospects. All facets of future education will be stored in 
the cloud, promoting greater accessibility and transparency. Consequently, users can retrieve cloud 
data in a manner of their preference. Education 4.0 has demonstrated significant potential across 
various domains, enhancing students' autonomy to learn, innovate, analyze, and execute. Hence, 
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both students and educators share the responsibility of advancing our field swiftly through 
substantial progress, striving to enhance the world. Educational methodologies and curriculum 
design are set to undergo alterations as integral components of Education 4.0. Moreover, it is 
predicted that AI (Artificial Intelligence) will exert a significant influence on the future landscape 
of higher education, fostering the evolution of all universities into "intelligent campuses" to elevate 
instructional quality and student accomplishments.Education 4.0 emphasizes the necessity to 
educate children through unconventional means beyond the traditional classroom setting, 
highlighting the significance of a remote learning system. Aligning Education 4.0 with Industry 
4.0 is imperative to foster a spectrum of lucrative job opportunities. The forthcoming educational 
framework will embody transparency, housing all data in the cloud for easy accessibility, enabling 
users to retrieve information effortlessly. Education 4.0 not only fosters the autonomy to learn but 
also to innovate, ideate, and implement, showcasing promising outcomes across various domains. 
Consequently, students and educators share the responsibility of propelling advancements in the 
field, contributing to rapid progress.  Education 4.0 is set to bring about a makeover in curriculum 
design and teaching methodologies within the educational terrain. Predictions suggest a 
fundamental role for Artificial Intelligence (AI) in higher education, imagining the transformation 
of all universities into smart campuses to enhance the quality of education. Industry 4.0 lies in the 
transition from automated processes to intelligent processes, encompassing a suite of cutting-edge 
technologies merging real-time innovations with advanced human capabilities (Mahiri et al., 
2022). 
 
Literature Review 
A fresh era in the realm of education, termed as "education 4.0," highlights tailored, profile-
centered, location- and time-neutral, flexible learning approaches. As per Katyeudo and de Souza 
(2022), a novel educational perspective places importance on nurturing students' socio-cognitive, 
interpersonal, technical, and other abilities. This groundbreaking approach transforms the 
dynamics of student-teacher interactions. Educators are required to assume a more engaged role 
in offering digital and online assistance to students as they demonstrate increased autonomy 
(Almeida & Simoes, 2019). 
The implementation of Education 4.0, particularly in higher education institutions, is inspiring 
certain countries to reevaluate their strategies and regulations. Education 4.0 has captured the 
attention of numerous scholars due to this development. To optimize the potential of this 
technological advancement and seamlessly blend machine and human resources for educational 
purposes, experts are carrying out research, placing a strong focus on experimental approaches 
(Gueye & Exposito, 2020). 
In this era of education 4.0, the fusion of education and IT is gaining significance. Students express 
a keenness to acquire knowledge through the utilization of information and communication 
technologies, as these tools offer a plethora of educational possibilities through a diverse array of 
learning permutations. Many higher education institutions have embraced blended learning as a 
practical substitute for traditional classroom teachings.  Students still prefer face-to-face contact 
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with teachers, even though online learning approaches are excellent. Several studies have shown 
that when online and face-to-face methods are combined, the results are better than when each 
method is used alone (Kumalawati et al., 2021; Sudibjo et al., 2019). 
Our planet is marked by the swift and limitless movement of individuals, goods, and services, 
knowledge, and capital (Ota, 2018). This globalized scenario is evolving as a defining element of 
the Fourth Industrial Revolution. In this context, educational strategies are showing a growing 
interest in global integration, which is viewed as a pivotal aspect of Education 4.0 in academia. It 
involves integrating cross-cultural learning into academic procedures. Engaging in a period of 
mobility enables students to acquire cutting-edge skills and positively influences their future 
professional growth (Karacsony et al., 2022). Financial initiatives are crafted to promote mobility 
among academic institutions worldwide (Ota, 2018). 
The advent of digital technologies and the developments of Industry 4.0 are causing profound 
shifts in both the social fabric and the job market. To enhance effectiveness and efficiency within 
the industrial domain, innovative work structures are imperative, with some human tasks already 
being mechanized (Rifqi et al., 2021). Apart from mastering new technologies, the workforce of 
tomorrow must excel in cross-disciplinary collaboration. Given these circumstances, prospective 
employees envision developing fresh skills to cater to their daily needs. The essential competencies 
for both current and future graduates encompass critical thinking, effective communication, 
problem-solving, teamwork, and adaptability to new environments. While technical skills are 
beneficial for securing a job, the significance of soft skills cannot be overlooked when it comes to 
career growth and stability (Succi & Canovi, 2020). Collaborative efforts between universities and 
businesses to establish programs focusing on soft skills are highly encouraged, as various studies 
indicate that students' academic accomplishments often fall short of employers' expectations. 
 
Research Question 
How can academic institutions best adapt to the changes and expectations of Industry 4.0, and 
what are the most common obstacles they face, and what solutions exist?  
 
Conceptual Model of the Study 
 
 
 
 
 
 
 
 
 
 
 

The fusion of innovation with 
education is what drives 
progress in the modern world. 

Exploration of the boundaries of 
technology 

Challenges, Risk and Benefits 
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Research Methodology 
Within the framework of the Fourth Industrial Revolution, this study aims to explore and record 
instructors' perspectives on the guiding principles, advantages, and disadvantages of Education 
4.0. According to the literature evaluation, there is a dearth of pertinent national-level studies. One 
hundred fifty-nine primary school educators filled out a questionnaire in accordance with the 
quantitative approach. It was sent out through Google Forms via email. The development of the 
questionnaire was predicated on the literature review and associated research. There are two 
sections to it. Part one asks participants to identify themselves by answering seven closed-ended 
questions on their gender, age, education, employment status, relationship status, years of service, 
and ICT training. A total of 31 five-point likert recommendations make up the second portion, 
which addresses teachers' attitudes regarding the concepts, benefits, and hazards of Education 4.0. 
In light of the demands of the Fourth Industrial Revolution (technology and learning), eight of 
these questions inquire as to whether or not they agree with the guiding principles of education, 
while the remaining twenty-three inquire as to whether or not they support the integration of 
technology into learning. The questionnaire contains predetermined, closed-ended questions that 
are typically easy to answer. Without requiring a laborious coding procedure, they provide 
trustworthy and readily comparable results. Plus, they provide a chance to learn about things that 
would be very difficult to learn about any other way (Grinnell & Unrau, 2005). 
 
Table – 1 Analysis and Interpretation 
Dimensions Number of 

statements 
Cronbach’s 
Alpha 

The fusion of innovation with education is what drives 
progress in the modern world. 

10 0.921 

Exploration of the boundaries of technology 25 0.823 
Total 35 0.869 

 
As per the Kolmogorov-Smirnov test for normal distribution, the data in the table above revealed 
a departure from the Gaussian distribution assumption (159>50). Subsequently, we ventured into 
examining the relationships with demographic information through an inquisitive non-parametric 
Kruskal-Wallis H correlation test. Following this, the assessment of inner congruity and reliability 
was performed utilizing Cronbach's Alpha. Achieving a Cronbach Value of 0.70 and an overall 
score of 0.869 for both dimensions, the obtained result illustrated a commendable standard. 
 
Table- 2 Demographic Information (N=159) 
Construct Frequency Percentage 
Gender   
Male 108 68 
Female 51 32 
Age   
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22-30 13 8 
31-40 25 16 
41-50 51 32 
51-55 46 29 
More than 56 24 15 
Qualification   
UG 27 17 
PG 107 67 
Doctorate 25 16 
Status of Employment   
Permanent 121 76 
Temporary 38 24 
Experience   
0-5 13 8 
6-10 13 8 
11-15 27 17 
16-20 32 20 
21-25 16 10 
More than 26 59 37 
Level of Study   
Basic 70 44 
Advanced 83 52 
NO Accreditation 6 4 
The fusion of innovation with education is what drives 
progress in the modern world. 

  

Very much  7 
Enough  4 
Exploration of the boundaries of technology (Average Value) 
There are abundant opportunities to engage in learning at 
different times and locations. 

4 

Learners will gain knowledge through specially crafted 
resources for their learning. 

3.8 

Engaging activities outside the curriculum that not only relate 
to the topic being taught but also elevate its impact. 

3.4 

Exciting modifications are set to revolutionize the methods 
through which students' performances are assessed. 

3.5 

The guidance provided by the teacher will increase in 
importance. 

3.3 
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Tablets, computers, smartphones, e-book readers, and 
various other technological marvels, alongside innovative 
educational tools and methodologies, shall be handpicked by 
the students. 

3.4 

Students are increasingly taking control of shaping their 
academic journey. 

3.6 

 
The data suggests a greater presence of males in comparison to females within the demographic 
being studied. In the context of Industry 4.0, this scenario suggests that addressing the educational 
requirements of specific age cohorts may pose unexpected challenges. The top three educational 
achievements among respondents include undergraduate degrees (17%), doctorates (16%), and 
postgraduate qualifications (67% of the total). This trend could significantly impact the obstacles 
faced by institutions of higher education, given the prevalence of individuals with advanced 
academic credentials in the sample. In contrast to individuals in temporary positions, a large 
proportion of respondents occupy permanent roles (76%). This trend may signify individuals' 
inclination to remain in their current positions, although it could also indicate difficulties in 
adapting to the constantly evolving job market of Industry 4.0. While the remaining respondents 
span various levels of experience, 37% boast over 26 years of professional experience. This 
diversity in experience levels suggests that respondents' perspectives on higher education issues 
may be influenced by their wide-ranging backgrounds. Roughly half of the participants hold 
advanced degrees (52%), while almost an equivalent percentage have achieved basic degrees 
(44%), and only a small portion lack any sort of certification (4%). The diverse educational 
backgrounds represented here could potentially impact the challenges faced by academic 
institutions. The majority of respondents (68%) highly value the fusion of innovation and 
education, with 32% indicating a sufficient level of appreciation. This underscores the recognition 
of innovation's importance in addressing higher education challenges during the Industry 4.0 era. 
Respondents generally perceive technological learning opportunities as abundant (average score 
of 4), indicating optimism towards leveraging technology to resolve academic issues. On average, 
respondents rate the potential of students learning more from well-crafted materials at 3.8 out of 
5. This underscores the recognition of personalized learning resources' significance in addressing 
higher education challenges. The average rating of 3.6 given to students suggests an increasing 
engagement in their educational journeys, highlighting the evolving roles of students in addressing 
higher education challenges in the Industry 4.0 era 
 
Table- 3 Distribution of The fusion of innovation with education is what drives progress in 
the modern world. 
 NA Quite Enough Much VM Mean SD 
Students will have access to a 
plethora of learning chances in 

0.6 7.1 22.3 42.3 24.6 3.7 0.04 



Tec Empresarial | Costa Rica, v. 19 | n. 1 | p.2017-2031| 2024 

2023 

 

 

CHALLENGES THAT FACE HIGHER EDUCATION IN INDUSTRY 4.0 ERA  

various locations and at different 
timings. 
Personalized educational materials 
will be provided to every student. 

1.2 11.2 10.4 46.2 26.2 3.7 0.061 

Tablets, computers, smartphones, e-
book readers, and various other 
technological marvels, alongside 
innovative educational tools and 
methodologies, shall be handpicked 
by the students. 

2.4 6.3 14.6 46.2 30.2 4.1 0.062 

Project plans will be the cornerstone 
of knowledge acquisition. 

3.7 11.2 23.1 42.3 22.1 3.2 0.065 

The cornerstone of education will 
also encompass field adventures, 
which consist of meaningful and 
complementary tasks occurring 
beyond the walls of the traditional 
classroom. 

6.3 9.2 22.5 41.3 16.2 3.7 0.08 

AI technology is unlikely to detect 
that students are gaining more 
influence over their learning content 
in the classroom. 

4.1 12.2 24.8 35.4 22.4 3.1 0.063 

The significance of the teacher's 
guidance amplifies as time 
progresses. 

6.2 12.4 22.4 31.2 18.4 3.4 0.073 

Total      3.4 0.071 
Cronbach Alpha 0.921 

 
Opportunities for students to Learn: Close to half of the participants in the survey express a strong 
affirmation ("Much") towards the idea that students will have access to a plethora of learning 
prospects at various times and locations. This observation garners a significant level of approval 
from a substantial fraction (24.6%) who strongly agree ("VM"). With an average rating of 3.7, it 
seems that the participants are quite keen on supporting this statement. A noteworthy 26.2% of 
individuals show a "VM" level of agreement, suggesting that a considerable majority (46.2%) 
believe that personalized educational materials will be provided to all learners. This claim also 
maintains an average score of 3.7, signifying a substantial consensus overall. Nearly half of the 
participants (46.2%, or "Much") are of the opinion that students will get to select their electronic 
learning resources independently. A considerable portion (30.2%) views this statement as highly 
agreeable ("VM"). The mean score of 4.1 indicates a strong concurrence among the respondents 
with this particular assertion. The Significance of Project Blueprints in the Acquisition of Fresh 
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Knowledge: The distribution of responses for this statement shows a slightly higher level of 
agreement towards the lower end, implying a more balanced perspective. Nonetheless, almost half 
of the respondents (42.3%) firmly believe ("Much") that project blueprints will play a pivotal role 
in knowledge acquisition. Educational Adventures in the Field: A significant portion (41.3%) of 
the respondents strongly support ("Much") the idea that educational excursions will form part of 
the educational program. Conversely, 16.2% of individuals express disagreement ("NA") with this 
notion, a percentage higher than the average. The Impact of Artificial Intelligence on Education: 
A considerable number of respondents (35.4%) concur ("Much") that AI may not recognize the 
importance of students having a say in their learning materials. However, 4.1% of the participants 
strongly disagree with this statement by marking "NA". The Importance of Guidance from 
Educators: The responses regarding the significance of teacher guidance are quite balanced, 
slightly leaning towards agreement. One-third of the survey takers believe that the value of a 
teacher's support increases gradually over time ("Enough"). 
 
Table- 4 Disseminating innovative solutions designed for technological applications. 
 NA Quite Enough Much VM Mean SD 
Learners benefit from the 
utilization of educational 
technology. 

4.2 8.7 26.2 3.1 21.7 3.1 0.078 

The utilization of technology within 
educational settings presents a 
myriad of benefits for teachers. 

6.2 11.2 26.2 33.2 17.9 3.1 0.071 

The effectiveness of the educational 
institution is believed to be elevated 
through the incorporation of 
technological tools in the learning 
process. 

8.7 12.3 26.7 29.5 16 3.7 0.073 

By infusing technology into their 
teaching, educators witness a boost 
in students' academic achievements. 

9.5 9 27.2 32.1 23.2 3.6 0.007 

Education utilizing technology aids 
in the preservation of resources. 

6 8.2 17.2 41.8 21.9 3.1 0.071 

Teachers enhance their 
communication with parents by 
incorporating technology into their 
classroom practices. 

9.1 10.2 16.2 41.4 22.6 3.4 0.075 

Implementing technology in 
academic settings cultivates a 
vibrant and streamlined sharing of 

8.7 12 27.8 32.1 17.2 3.2 0.073 
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ideas between instructors and 
pupils. 
Teachers enhance their 
communication with education 
executives by incorporating 
technology into their classroom 
practices. 

3.7 16.9 27.2 35.8 12.6 3.2 0.007 

Students become thoroughly 
engrossed and filled with excitement 
for learning when the classroom is 
infused with the wonders of 
technology. 

0.8 7.7 21.2 42.1 26.1 3.7 0.008 

Teachers will find themselves 
embracing an increased workload 
due to the integration of technology 
within the educational setting. 

1.6 12.3 10.2 42.1 23.4 3.2 0.067 

Educational technology exacerbates 
preexisting inequalities. 

2.4 6.2 12.3 42.8 33.8 4.1 0.067 

The reduction in job opportunities is 
associated with the integration of 
technology within educational 
settings. 

3.1 10.6 21.4 40.6 22.6 3.2 0.065 

Moral dilemmas often surface when 
engaging with technology. 

6.2 9.6 22.6 41.2 16.2 3.2 0.04 

Emotions of insufficiency and 
danger are connected to the 
utilization of technology. 

12.7 24.7 27.2 15.3 18.3 3.2 0.071 

Novel jobs have surfaced due to the 
advancements in technology. 

6.2 16.7 21.2 32.6 12.6 12.2 0.089 

The evolution of technology has 
resulted in the development of 
intense job roles. 

5.2 9.3 16.2 27.2 32.7 3.9 0.072 

Technology has the potential to 
widen social inequality through the 
emergence of fresh divides among 
individuals. 

6.3 17.2 35.2 32.1 34.5 3.2 0.067 

Technology gives a platform for 
cyberbullying and hate speech to 
resonate. 

5.1 9.2 13.2 26.2 41.4 3.2 0.075 
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A fabrication has the ability to 
spread through the utilization of 
modern technology. 

7.7 12.3 16.2 18.2 25.2 3.7 0.073 

The intricacy, fragility, and 
ambiguity of situations are all 
heightened by the progress of 
technology. 

7.9 12.3 27.3 35.2 16.4 3.9 0.069 

Personal liberty and confidentiality 
face a threat from the progress of 
technology. 

3.1 5.1 17.2 34.2 3.2 3.7 0.074 

The proliferation of technology 
yields a two-fold impact, amplifying 
societal disparities while also 
homogenizing individuals' 
viewpoints. 

7.1 11.8 16.2 22.7 24.5 3.2 0.074 

Students are gradually gaining a 
stronger voice in shaping their 
classroom learning experiences. 

1.7 11.5 16.2 27.2 35.2 34.6 3.6 

The guidance from the teacher will 
gain more importance as time 
passes. 

6.2 12.3 30.2 28.2 9.2 4.3 0.072 

 
In the face of challenges encountered by higher education institutions in the era of Industry 4.0, 
the chart provided below presents a glimpse into the distribution of responses regarding the 
emergence of innovative solutions tailored for technical purposes. These insights are depicted 
through individual statements across rows, reflecting varying levels of agreement ranging from 
"NA" (Not Applicable) to "VM" (Very Much) across columns. Benefits of Educational 
Technology for Students: A significant consensus emerges with 26.2% expressing "Sufficient" 
and 21.7% indicating a strong "VM" agreement, highlighting the advantages students derive from 
utilizing educational technology. Advantages of Technology for Instructors: Among surveyed 
educators, 33.2% express strong affirmation ("Much") and 17.9% signal a "VM" agreement on the 
manifold positive impacts of integrating technology in educational settings. Enhancing Efficiency 
in Educational Institutions: Nearly 30% of respondents strongly endorse ("Much") that the 
utilization of technological tools amplifies the efficacy of academic establishments. Enhancing 
Student Performance in Classrooms: Academic accomplishments of students witness an upsurge 
when technology is integrated into teaching methodologies, as evidenced by 32.1% strongly 
supporting ("Much") this notion and 23.2% indicating a "VM" agreement. Resource Conservation: 
A significant 41.8% firmly advocate ("Much") that technology-enhanced learning plays a pivotal 
role in preserving educational resources. Enhancing Parental Engagement: By leveraging 
technology in classrooms, teachers significantly enhance parent-teacher communication, with 
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41.4% in strong agreement and 22.6% indicating a "VM" agreement. Fostering Dynamic Idea 
Exchange: A noteworthy 32.1% strongly support ("Much") the idea that technology utilization in 
educational settings cultivates a dynamic and effective exchange of ideas between educators and 
learners. Improving Interaction with Educational Administrators: Moreover, 35.8% of teachers 
strongly agree ("Much") that technology integration enhances their communication with academic 
leaders. Student Engagement: A robust 42.1% strongly advocate ("Much") that students exhibit 
profound engagement and enthusiasm for learning when exposed to technological innovations in 
classrooms. Rising burden on teachers: 42.1% of respondents foresee an uptick in educators' 
workloads as technology is incorporated into the classroom. Exacerbation of Inequalities: While 
33.8% strongly support "VM" agreement and 42.8% firmly agree ("Much") that educational 
technology exacerbates existing disparities. Impact on Employment Opportunities: The infusion 
of technology in educational contexts is linked to diminished employment prospects, as opined by 
40.6% of respondents. Ethical Dilemmas with Technology: A substantial 41.2% perceive that 
technology employment could potentially give rise to ethical dilemmas ("Much"). Anxiety and 
Self-Doubt: Findings reveal that 18.3% strongly agree ("Much") and 15.3% express a "VM" 
agreement on the notion that technology can evoke feelings of inadequacy and peril. Emergence 
of Novel Professions: Technological advancements have paved the way for fresh job prospects; 
32.6% strongly endorse ("Much") this view, with 12.6% indicating a "VM" agreement. Of those 
who participated in the survey, 35.2% strongly embraced ("Much") the idea that advancements in 
technology might heighten social inequality by creating fresh divides among individuals. In the 
realm of online interactions, 41.4% strongly concurred ("Much") that technology offers a stage 
where hate speech and cyberbullying can find a voice. Through the utilization of contemporary 
technology, a narrative can swiftly circulate, as indicated by 25.2% of individuals who fervently 
assent ("Much"). The intricacy, delicacy, and uncertainty of situations are all magnified by 
technological advancements, as highlighted by 35.2% strongly in agreement ("Much"). The 
growth of technology poses a risk to personal freedom and privacy, as emphasized by the 34.2% 
who strongly supported ("Much") this notion. The impact of technology on social disparities is 
twofold: widening existing gaps between individuals, and compelling conformity in beliefs, as 
22.7% strongly advocate ("Much") and 24.5% express "VM" agreement. The data indicates a shift 
towards students taking a more active role in their education, with a significant percentage strongly 
endorsing ("Much") and indicating "VM" agreement. The guidance provided by teachers is 
deemed increasingly crucial over time, as asserted by 30.2% who strongly concur ("Much"). 
 
Table 5 Correlation with age 
The fusion of innovation with education is what 
drives progress in the modern world. 
 

Age N Mean 
Rank 

Mann-  
Whitney 
U 

P 
Value 

22-
30 

13 
25 

41.29 
26.72 

266.699 0.012 
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31-
40 
22-
30 
41-
50 

13 
51 

53.21 
44.67 

423.000 
 

0.028 

22-
30 
51-
55 

13 
46 

53.29 
36.54 

326.000 0.003 

 
To tackle the hurdles faced by higher education in the age of Industry 4.0, Table 5 displays the 
connections between various age groups and their viewpoints on the integration of innovation and 
education. Age Brackets 22–30 and 31–40: A Contrast The 22–30 age group exhibits a higher 
average ranking for perceiving the amalgamation of innovation and education (41.29) compared 
to the 31–40 age group (26.72).These two age groups exhibit a marked contrast in their 
perceptions, as indicated by the Mann-Whitney U statistic of 266.699 and a p-value of 0.012. 
Comparison between the 22–30 and 41–50 Age Brackets: Similarly, individuals aged 22–30 hold 
a higher average rank in evaluating the fusion of innovation and education (53.21 vs. 44.67 for 
individuals aged 41–50). A remarkable disparity in perspectives exists among these age categories, 
as shown by the Mann-Whitney U statistic of 423.000 and a p-value of 0.028. Evidently, there 
exists a discrepancy in perspectives regarding the integration of innovation and education between 
the age groups of 22–30 and 41–50. Age Brackets 22–30 and 51–55: An Examination Individuals 
aged 22–30 demonstrate a more favorable perspective on the fusion of technology and education 
(mean rank of 53.29) compared to those aged 51–55 (36.54). A p-value of 0.003 and a Mann-
Whitney U statistic of 326.000 highlight a significant disparity in impressions between these two 
age categories. This suggests that individuals aged 22–30 view the integration of innovation and 
education more positively than their counterparts aged 51–55. 
 
Table 6 Correlation with employment status 
The fusion of innovation with 
education is what drives progress in the 
modern world. 
 

Employment 
Status 

N Mean 
Rank 

Mann-  
Whitney 
U 

P 
Value 

Permanent  
 

92.76 
 

1224.000 0.028 

Temporary  134.56 
 
In the realm of challenges encountered by HEI during the era of Industry 4.0, Table 6 illustrates 
the intricate connections among various aspects and the employment status of students. The focus 
appears to be on the impact of education and innovation in propelling contemporary progress. 
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Permanent employment status stands out with a mean rank of 92.76 among the factors considered. 
Conversely, temporary employment status holds a lower mean rank (134.56) compared to its 
permanent counterpart. The Mann-Whitney U statistic, with a p-value of 0.028 and a value of 
1224,000, further supports the significant difference between individuals in permanent and 
temporary roles. The probability of this disparity happening by mere chance is less than 3%, as 
highlighted by the significance level (p-value) of 0.028. 
 
Table 6 Correlation with employment status 
The fusion of innovation with education is 
what drives progress in the modern world. 
 

Experience N Mean 
Rank 

Mann-  
Whitney 
U 

P 
Value 

0-5 
6-10 

 
 

23.12 
13.94 

68.655 0.001 

0-5 
11-15 

 32.65 
22.34 

192.544 0.004 

0-5 
16-20 

 42.96 
32.30 

321.534 0.032 

0-5 
More than 
26 

 56.23 
42.23 

471.622 0.021 

In the realm of challenges faced by higher education institutions during the era of Industry 4.0, 
Table 6 illustrates the correlations between employment positions and levels of expertise. The 
narrative highlights that the fusion of creativity and learning is the propellant of contemporary 
advancement. Each juxtaposition involving distinct job classifications showcases the average 
rankings for various levels of experience. Hence, for instance, when contrasting individuals with 
0-5 years of experience and a permanent job status against those with a temporary job status, it is 
observed that the average rank for permanent employment fluctuates between 23.12 and 56.23 
across diverse experience brackets, whereas for temporary employment, it ranges from 13.94 to 
42.23. Every comparison unveils a unique extent of disparity between the two categories, as 
denoted by the Mann-Whitney U statistic. The p-values linked to each comparison, spanning from 
0.001 to 0.032, imply statistically noteworthy variances between temporary and permanent 
employment statuses across different experience tiers, all of which fall below 0.05. 
 
Conclusion 
The study investigated into essential exteriors of the Fourth Industrial Revolution and its looming 
impact on persons' lives, careers, supremacy, and social influences. The instructive realm is 
experiencing a transformation due to original numerical progressions, possibly transforming the 
learning scenery and redefining the instructor's role. The future wealth or ruin in labor and the 
economy hinges on the effectiveness of instructive systems in preparing students with vital 
numerical capabilities. These skills will be crucial for circumnavigating the complicated digital 



Tec Empresarial | Costa Rica, v. 19 | n. 1 | p.2017-2031| 2024 

2030 

 

 

CHALLENGES THAT FACE HIGHER EDUCATION IN INDUSTRY 4.0 ERA  

kingdom of the approaching period. To cater to the basics of "Education 4.0" and the developing 
instructive needs of scholars, educators today must unceasingly enhance their understanding of the 
area. Their responsibilities include a wide collection of tasks, such as deciding conflicts in the 
classroom, humanizing a secure knowledge setting, setting attainable objectives (both short- and 
long-term), development students' curiosity, aiding in real message, leveraging skill efficiently, 
and eventually, preparing them for victory in a digitally-driven world. Education 4.0 rationalizes 
school processes, curtails decision-making expenditures, and nurtures more real business outlines, 
as highlighted by Lase (2019) and Employed Text E2030 (January 2017). The outcomes of the 
education designate that instructors generally support a positive lookout on skill and the welfares 
of Education 4.0.Key features highlighted include better message and learning procedures, flexible 
and complete prospectuses, modified teaching, flexible learning chances regardless of time or 
location, utilization of diverse stages, modified online knowledge tools custom-made to individual 
knowledge pace, and the potential for remote teaching. Educators play a critical role in this 
scenery, with incessant learning strengthening and redesigning their foundational knowledge. 
Merely being skilful in technology is inadequate; cultivating advanced skills is essential, boosting 
self-confidence and performance, as emphasized by Zinnbauer (2007). The studies impartial is to 
light the chances and problems faced by universities in the numerical age by investigative the 
viewpoints of sampled educators. The outcomes aim to improve our understanding of the 
instructive scenery, despite characteristic limitations. Given the shortage of prior investigation in 
this area, utilizing this review is predictable to stimulate engaging discourses, foster self-
examination, and pave the way for upcoming surveys. Moreover, it is envisioned to serve as a 
substance for guiding the university's evolution and reassurance administrative action to ease a 
fruitful change. 
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