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Abstract
This study explores the current educational issue of the Fourth Industrial Revolution (4IR), shaped by 

a complex environment created by many approaches and difficulties. It explores international educational 
responses to 4IR using a systematic approach that includes literature review. This review highlights the 
crucial requirements of inclusivity and fair access to education. This has been achieved by emphasizing 
the transformative impact of technology, particularly artificial intelligence (AI), virtual reality (VR), and 
augmented reality (AR), in transforming learning experiences. The successful integration of 4IR education 
is highlighted by real-world case studies from Singapore, Finland, and Rwanda that provide insights into 
effective policy design, pedagogical innovation, and cross-sector collaboration. These findings highlight 
the multidimensional nature of 4IR education. They also underscore the significance of context-responsive 
teaching methods. Overall, this study promotes a comprehensive and inclusive approach that provides 
educators and policymakers with insights needed to successfully negotiate the benefits and challenges of the 
dynamic 4IR context.

Keywords: Fourth industrial revolution, education strategies, technology integration, inclusivity, 
systematic review

Introduction
Developments in the Fourth Industrial 

Revolution (4IR) have revolutionized the modern 
world. This remarkable shift is marked by 
unmatched technological innovations (Schwab, 
2017). This revolution is characterized by auto-
mation and the Internet of Things (Shenkoya 
& Kim, 2023) are expected to transform jobs 
(Alam et al., 2021). It is fundamentally driven by 
breakthroughs in artificial intelligence, Internet 
of Things (IoT), robotics, nanotechnology, and 
biotechnology (Atmojo et al., 2022). These 
elements collectively redesign the way people 
and societies operate, economic functions, and 
commerce flourishes (World Economic Forum, 
2020). The enormous effect can be seen in how it 
has disrupted established business models, given 
rise to unperceived sectors, and reconfigured 
human and corporate communication systems 
(World Economic Forum, 2018). It can be said 
that this sophisticated development has a double 

cutting edge as an empowering influence and 
disruptor at the same time. Accordingly, the need 
to improve education and training for relevance 
is unquestionable.

Future workers will require technical, 
cognitive, and interpersonal skills in the 
Fourth Industrial Revolution, which should 
be considered part of education standards 
(Bennett & McWhorter, 2021). In essence, the 
competencies expected of 4IR, such as deci-
sion-making, creativity, and imagination, cannot 
be delivered through current educational training 
and practices (Trilling & Fadel, 2009). Digita-
lization has greatly impacted global education 
systems (Bond et al., 2020). Digital education 
improves distance education and contributes to 
the Industrial Revolution through skills (Ronchi 
& Ronchi, 2019). This means that the education 
sector presents a significant opportunity to 
enhance communication conditions, appropriate 
knowledge, and understanding of deployment 
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(Jung, 2020). This revolution requires education 
to surpass customary instructive norms (Altinisik 
et al., 2023). It requires an extensive redesign 
of educational programs and pedagogies that 
can guarantee students’ relevance in this period 
of rapid change (Jam et al., 2022). This under-
scores the need for educational frameworks 
that support the development of skills suitable 
for the 21st century, such as character-building, 
meta-learning, and active learning techniques 
(Tiemann & Annaggar, 2020).

Globally, education systems have expe-
rienced dramatic changes in all industrial revo-
lutions, with the sole aim of responding to socio-
economic shifts (Zgraggen, 2021). For instance, 
agrarian civilizations were replaced by automated 
manufacturing during the First Industrial Revo-
lution. This era led to the formation of funda-
mental education to train a labor force for the 
agriculture and mechanical industries (Innova-
tionexcellence.com, 2016). The second industrial 
revolution saw that public education systems 
focused more on providing students with funda-
mental reading and numeracy skills. This period 
was marked by mass manufacturing and elec-
tricity supply (McCowan, 2018). The emergence 
of the Third Industrial Revolution was charac-
terized by digitalization and automation, which 
led to the popularization of the service industry. 
This advancement has prompted the intro-
duction of computer literacy programs within 
academic institutions to address technological 
demands (Wong & Shen, 2018). Although these 
educational changes represented significant 
advancements, they fell short of furnishing 
learners with the most needed analytical compe-
tencies. These competencies enable graduates to 
traverse swiftly changing job terrains (Tokareva 
et al., 2020). New digital machines and IT tools 
require new skills and competencies, posing 
challenges for the workforce (Alcácer & Cruz-
Machado, 2019). The 4IR will require the inte-
gration of artificial intelligence, robotics, and 
blockchain in higher education institutions for 
personalized learning, teaching, and digital 
assessment (Bucea-Manea-Ţoniş et al., 2022). 

These historical developments give rise to one 
fundamental question- ‘’can the education as 
currently designed meet the demands of the 
(4IR)?’’ Essentially, lessons learned from these 
historical attempts underscore the critical need 
for an educational paradigm shift. 

There are many challenges with the current 
education system, and the needs of the Fourth 
Industrial Revolution (4IR) cannot be appro-
priately addressed. An outdated curriculum 
and conventional teaching techniques cannot 
enable students to succeed in the fast-changing 
labor markets (UNESCO, 2019). There is a 
Mismatch between graduates’ competencies 
and the demands of the labor market. This 
is due to the existing discrepancies between 
industry requirements and educational 
training (Economist Intelligence Unit, 2019). 
Furthermore, the situation is aggravated by the 
rapid evolution of technology, which has made 
some skills obsolete even before they are taught 
in school (Economist Intelligence Unit, 2019). 
Looking into the future, digital advancements 
will greatly transform higher education by incor-
porating game-based approaches, systematic 
data collection and evaluation, and use of arti-
ficial intelligence for effective reforms (Ji et al., 
2022). These issues pose a great challenge for 
educational institutions in providing students 
with the crosscutting skills necessary to succeed 
in the 4IR age.

Although the literature has discussed issues 
within the Fourth Industrial Revolution (4IR) and 
the need for relevant education, there remains 
a significant research gap. There is a need to 
understand how educational systems in various 
countries respond to the challenges of the 4IRs. 
While some studies have focused on the skills 
needed for the 4IR workforce (Fataar, 2020), 
there has been no thorough examination of global 
variations. In addition, there is little information 
regarding educational policies, curriculum 
reforms, and implementation strategies used to 
prepare students for the rapidly shifting techno-
logical landscape. For instance, Jam et al. (2022) 
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and Daley and Cordell (2021) underscore the 
necessity of cross-country comparative research 
to understand the various educational approaches 
used by various nations in integrating 4IR. This 
study seeks to close this gap by analyzing various 
approaches used by different countries to incor-
porate 4IR-related competencies. This study 
highlights best practices and potential pitfalls. 
It also provides insights into the variables that 
affect the global adoption of 4IR-focused educa-
tional policies.

Methodology
The methodology was based on a systematic 

literature review that highlighted the steps taken 
to conduct the review to ensure systematic and 
rigorous data collection and analysis. 

Search Strategy 
The search strategy developed for this 

systematic review involved identifying online 
databases to locate the relevant literature (Lame, 
2019). The search followed the PRISMA 
(Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) framework 
(Moher et al., 2009). This approach was chosen 
for its effectiveness in guaranteeing transparent 
and comprehensive reporting. The PRISMA 
guidelines provide a checklist of items that 
should be included in systematic reviews and 
meta-analyses, such as search strategy, study 
selection criteria, data extraction process, and 
data analysis methods. The strategy focused 
on sources from databases and Google search 
engines including Google Scholar, ERIC, and 
Scopus. Publications and reports from reputable 
institutions, including the World Economic 
Forum and UNESCO, were also considered. 

Selection Criteria (Inclusion/Exclusion 
Criteria)

Specific search terms relating to the Fourth 
Industrial Revolution and education were used 
to select articles. The search focused mainly 
on mapping the existing literature on 4IR and 
education. The search then narrowed to specific 
subject areas featuring cutting-edge teaching 

strategies, technology in education, inclusivity, 
and successful case studies from around the world. 
Other considerations included articles featuring 
global views, educational practices, and policies 
concerning 4IR. The search spanned 2019 to 
2023, and any others outside this period were 
excluded. The following exclusion criteria were 
used to limit the papers to those published only in 
English. A total of 56 documents were extracted 
and screened for relevance. Furthermore, nine 
more articles were excluded from the study after 
filtering for duplicate records. 

The entire texts of the chosen publications 
were carefully examined to ascertain their appli-
cability and relevance to the study. At this stage, 
19 documents were eliminated, resulting in 28 
papers for the analysis. The selected documents 
were analyzed using content analysis, following 
the guidelines presented by Pitchforth et al. 
(2017). Four characteristics were extracted from 
the reviewed articles and analyzed as themes: 
educational approaches, global perspectives on 
education for 4IR, technological enablers, inclu-
sivity, and equity. It is worth noting that while 
a large number may initially appear ideal, the 
selection process prioritizes the most critical 
and high-quality documents to maintain focus 
and in-depth analysis. In addition, the excluded 
papers partially addressed the topic or contained 
low-quality evidence. In view of this, the 
inclusion and exclusion criteria focused on a few 
but more relevant articles to ensure the method-
ological soundness of the review.

Quality Assessment
This study was based only on original 

research articles, review papers, and conference 
papers. To maintain the quality of the review, all 
publications were thoroughly reviewed. A set of 
inclusion and exclusion criteria were devised 
to guarantee the validity and reliability of the 
selected articles. Articles addressing education 
for the Fourth Industrial Revolution were 
included if they met the inclusion criteria; articles 
of poor quality or with no direct connection to 
the subject matter were excluded. In addition, 
articles judged to be poor in methodology or to 
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have no direct relevance to the subject matter 
were not included in the review. This ensured that 
the conclusions related to the Fourth Industrial 
Revolution remained consistent. A quality 
assessment was performed to ensure rigor and 
reliability of the findings. Accordingly, high-
quality studies were prioritized in the qualitative 
analyses.

Findings

Promising Educational Approaches
Nine articles were found to be relevant in 

this category, as shown in Table 1. Results from 
the reviewed literature indicate that there are 

critical skills for Industry 4.0, including technical, 
higher-order cognitive, and interpersonal skills 
(Mudzar & Chew, 2022). These findings also 
build a case for educational development driven 
by digital technologies, thus replacing traditional 
delivery modes (Qureshi et al., 2021). Education 
institutions should adopt an interdisciplinary 
approach, encouraging students to explore issues 
that transcend individual subjects (Haidir et al., 
2021; Mudzar & Chew, 2022). 

Table 1 

Promising Educational Approaches
Promising Educational Approaches 

Authors Title Approaches 

1. Mudzar, N. M., & Chew, K. 
W. (2022) 

Change in labour force skillset 
for the fourth industrial 
revolution: A literature review.  

 

There are three critical skills for 
Industry 4.0 which include technical 
skills, higher-order cognitive skills, and 
interpersonal skills. 

 

2. Qureshi, M. I., 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. 

Digital education technologies are 
replacing traditional modes of delivery. 

 

3. Haidir, H., Muhammad A., 
and Miftah F. (2021) 

An innovation of Islamic 
religious education in the era of 
the industrial revolution 4.0 in 
elementary school. 

Adoption of interdisciplinary approach. 

4. Frank, P., & Stanszus, L. 
(2019) 

Transforming consumer 
behavior: Introducing self-
inquiry-based and self-
experience-based learning for 
building personal competencies 
for sustainable consumption. 

 

Approaches such as project-based 
learning, experiential learning, online 
learning, and customized learning have 
equipped students with multiple 
competencies. 

5. Morris, T. H. (2020). Experiential learning–A 
systematic review and revision 
of Kolb’s model. 

Project-based learning (PBL) has 
involved students in practical problem-
solving exercises. 

6. Alhloul, A., & Kiss, E. 
(2022). 

 Industry 4.0 as a challenge for 
the skills and competencies of 
the labor force: A bibliometric 
review and a survey. 

Teachers need to master the 21st 
century skills including plus digital-
based learning media . 

7. Barbour et al. (2020). 

 

Understanding pandemic 
pedagogy: Differences between 
emergency remote, remote, and 
online teaching. State of the 
Nation: K-12 e-Learning in 
Canada. 

Open online courses, online 
simulations, and virtual classrooms all 
allow students to acquire requisite 
competencies 

8. Natarajan, U., Lim, K.Y.T., 
& Laxman, K. (2021). 

A national vision for information 
and communication technologies 
in education: reflections on 
Singapore's ICT technologies 
Masterplans.  

Supranational digital learning resources 
connect institutional digital learning 
across countries 

9. Mudzar, N. M., & Chew, 
K.W. (2022). 

 

Change in labor force skillset for 
the fourth industrial revolution: 
A literature review.  

Emphasizes interdisciplinary learning 
and critical thinking through project-
based and phenomenon-based learning 
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Promising Educational Approaches 
Authors Title Approaches 

1. Mudzar, N. M., & Chew, K. 
W. (2022) 

Change in labour force skillset 
for the fourth industrial 
revolution: A literature review.  

 

There are three critical skills for 
Industry 4.0 which include technical 
skills, higher-order cognitive skills, and 
interpersonal skills. 

 

2. Qureshi, M. I., 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. 

Digital education technologies are 
replacing traditional modes of delivery. 

 

3. Haidir, H., Muhammad A., 
and Miftah F. (2021) 

An innovation of Islamic 
religious education in the era of 
the industrial revolution 4.0 in 
elementary school. 

Adoption of interdisciplinary approach. 

4. Frank, P., & Stanszus, L. 
(2019) 

Transforming consumer 
behavior: Introducing self-
inquiry-based and self-
experience-based learning for 
building personal competencies 
for sustainable consumption. 

 

Approaches such as project-based 
learning, experiential learning, online 
learning, and customized learning have 
equipped students with multiple 
competencies. 

5. Morris, T. H. (2020). Experiential learning–A 
systematic review and revision 
of Kolb’s model. 

Project-based learning (PBL) has 
involved students in practical problem-
solving exercises. 

6. Alhloul, A., & Kiss, E. 
(2022). 

 Industry 4.0 as a challenge for 
the skills and competencies of 
the labor force: A bibliometric 
review and a survey. 

Teachers need to master the 21st 
century skills including plus digital-
based learning media . 

7. Barbour et al. (2020). 

 

Understanding pandemic 
pedagogy: Differences between 
emergency remote, remote, and 
online teaching. State of the 
Nation: K-12 e-Learning in 
Canada. 

Open online courses, online 
simulations, and virtual classrooms all 
allow students to acquire requisite 
competencies 

8. Natarajan, U., Lim, K.Y.T., 
& Laxman, K. (2021). 

A national vision for information 
and communication technologies 
in education: reflections on 
Singapore's ICT technologies 
Masterplans.  

Supranational digital learning resources 
connect institutional digital learning 
across countries 

9. Mudzar, N. M., & Chew, 
K.W. (2022). 

 

Change in labor force skillset for 
the fourth industrial revolution: 
A literature review.  

Emphasizes interdisciplinary learning 
and critical thinking through project-
based and phenomenon-based learning 

 

Approaches such as project-based learning, 
experiential learning, online learning, and 
customized learning have shown promise in 
equipping students with multiple competencies 
needed for fast-changing 4IR (Frank & Stanszus, 
2019). Project-based learning (PBL) has grown 
in popularity as a method of involving students 
in practical problem-solving exercises. It also 
encourages teamwork, critical thinking, and 
creativity (Morris, 2020). This implies that 
teachers need to master 21st century skills, 
including the ability to use digital learning media 
(Alhloul & Kiss, 2022). In addition, Massive 
open online courses (MOOCs), online simu-
lations, and virtual classrooms are recommended 
because they allow students to acquire the 
competencies required for the new technological 
revolution (Barbour et al., 2020). Thus, the use 
of digital resources is important. The growth of 
supranational digital learning resources is 
expected to lead to the enhanced connectivity of 
institutional digital learning across countries 
(Natarajan et al., 2021).

Global Perspectives on Education for 4IR
Seven articles were scrutinized to determine 

the global perspectives on 4IR. Referring to 
Table 2, most educational institutions do not 
seem to have fully embraced the effect of 4IR. 
This was evident when most institutions were 
forced to stop their operations suddenly as a 
result of the COVID-19 pandemic (Chaka, 
2022). It has also emerged that real-world 
education 4.0 is confined to certain countries 
and few higher education institutions (Chaka, 
2022). Despite these limitations, some countries 
have made some strides. For example, South 
Korea has made remarkable attempts to incor-
porate technology into its education. This is 
evident in its ‘Smart Education’ project, which 
provides learners with digital learning tools and 
platforms (Lee et al., 2023). Finland, in contrast, 
has a strong affinity for a holistic approach to 
education that encourages creativity and adap-
tation and is interdisciplinary (Lozano et al., 
2023).
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Table 2 

Global Perspectives 

Authors Title Global experiences 

1. Chaka, C. (2022). Is education 4.0 a sufficient innovative 
and disruptive educational trend to 
promote sustainable open education 
for higher education institutions? A 
review of literature trends. 

Most institutions have not fully 
embraced the effect of the 4IR. Real-
world Education 4.0 is confined to a 
few countries 

2. Lozano Rivas, F., Del 
Cerro Velázquez, F., & 
Morales Méndez, G. 
(2023). 

Key competencies for sustainability: 
technical project supported by 
Ecodesign of educational spaces to 
achieve SDGs. 

Finland focuses on creativity and 
adaptation and is interdisciplinary 

 

3. Lee, S. E., Choi, N., & 
Kiaer, J. (2023). 

The social perceptions of young 
children’s use of smart devices in 
South Korea: Evidence from big data 
methodologies 

South Korea’s 'Smart Education' project  

 

4. Cahapay, M. B. (2020). Rethinking education in the new 
normal post-COVID-19 era: A 
curriculum studies perspective. 

 

Singapore encourages continued 
learning 

5. Ngenzi, J. L., Scott, R. 
E., & Mars, M. (2021 

Information and communication 
technology to enhance continuing 
professional development (CPD) and 
continuing medical education (CME) 
for Rwanda: A scoping review of 
reviews. 

 

One Laptop per Child (OLPC) project 
in Rwanda  

6. Adnan, M. (2022). Islamic education and character 
building in the 4.0 Industrial 
Revolution 

United Arab Emirates gives priority to 
STEM 

7. Aniyu, I.O., Oyedele, 
O.O., & Derera, E. 
(2021). 

Disruptions of the Fourth Industrial 
Revolution: Implication for work-life 
balance strategies.  

In Future of Work, Work-Family 
Satisfaction, and Employee Well-
Being in the Fourth Industrial 
Revolution 

In South Africa, institutions have 
adopted virtual and contact artificial 
intelligence and the Internet of Things 

 
In Singapore, the government encourages people to continue learning throughout their lives 

to adapt to changing employment requirements (Cahapay, 2020). On the other hand, the “National 
Strategy for Higher Education 2030” of the United Arab Emirates gives priority to STEM (science, 
technology, engineering, and mathematics) education (Adnan, 2022). It is also observed that in South 
Africa, higher educational institutions have successfully adopted virtual and contact instruction 
technologies, such as artificial intelligence and the Internet of Things (Aniyu et al., 2021) 
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Technological Enablers of 4IR Education
Countries should adopt modern learning environments with mass network educational forums 

(González-Pérez & Ramirez-Montoya, 2022). Table 3 reveals that six articles found academics 
preferred virtual or hybrid classrooms, primarily utilizing different 4IR tools to send messages, 
schedule Zoom classes, and share feedback and educational resources (Nwosu et al., 2023). The 
results also show that the heart of technological innovation in 4IR education is artificial intelligence 
(AI). This is because the capacity of AI to customize learning streams based on specific student 
needs has made them popular (Grenčíková et al., 2021). AI-powered chatbots can now offer quick 
assistance to access learning materials thus boosting student engagement (Mijwil et al., 2023).

Similarly, learning environments are transformed as learners engage in virtual reality (VR) 
and augmented reality (AR).  Virtual reality (VR) can expose students to real-world simulations 
that can afford them hands–on activities for experiential learning (Ziden et al., 2022). Supporting 
this assertion by way of an example is blockchain, which has the potential to utilize data in lifelong 
learning (Tran & Nguyen, 2021). Through real-time manipulation of data, Internet of Things (IoT) 
devices can facilitate personalized learning (Poszytek, 2021). 

Table 3 

Technological Enablers of 4IR Education 

Authors Title Technologies 

1. González-Pérez, L. I., & 
Ramírez-Montoya, M. S. 
(2022). 

Components of Education 4.0 in 
21st century skills frameworks: 

Systematic review. 

Learning environments with mass 
network educational forums. 

2. Grenčíková, A., Kordoš, M., 
& Navickas, V. (2021). 

The impact of industry 4.0 on 
education content.  

Artificial intelligence (AI). 

3. Nwosu, L. I., Bereng, M. C., 
Segotso, T., &Enebe, N. B. 
(2023). 

Fourth Industrial Revolution 
tools to enhance the growth and 
development of teaching and 
learning in higher education 
institutions: A systematic 
literature review in South Africa . 

Virtual or hybrid classrooms mainly by 
using different artificial intelligence 
tools 

4. Mijwil, M. M., Ali, G., 
&Sadıkoğlu, E. (2023). 

The Evolving Role of Artificial 
Intelligence in the Future of 
Distance Learning: Exploring the 
Next Frontier.  

AI-powered chatbots to access learning 
materials 

5. Ziden, A. A., Ziden, A. A. 
A., & Ifedayo, A. E. (2022). 

Effectiveness of augmented 
reality (AR) on students’ 
achievement and motivation in 
learning science.  

Virtual reality (VR) and augmented 
reality (AR).   

6. Poszytek, P. (2021). The landscape of scientific 
discussions on the competencies 
4.0 concept in the context of the 
4th Industrial Revolution: A 
bibliometric review. 

blockchain, in lifelong learning Internet 
of Things (IoT) devices to facilitate 
personalized learning  
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Inclusivity and Equity in 4IR Education
In many developing countries particularly in rural settings and among marginalized groups 

there is poor access to digital devices and internet connectivity (Ritzhaupt et al., 2020). According 
to Table 4, this disparity prevents 4IR education from empowering disadvantaged and vulnerable 
groups. In addition, there are varied learning limitations and experiences of content and digital 
skills for students who engage in digital curricula due to the contextual digital divide (Arek-Bawa 
& Reddy, 2022).

Table 4 

Inclusivity and Equity in 4IR Education 

 

Authors Title Issues with equity 

1. Arek-Bawa, O., & 
Reddy, S. (2022). 

Digital curricular transformation and 
fourth Industrial Revolution 4.0 (4IR): 
Deepening divides or building bridges. 

learning limitations and experiences 
due to contextual digital divide 

2. West, M., Kraut, R., & 
Ei Chew, H. (2019). 

I'd blush if I could: Closing gender 
divides in digital skills through 
education. 

Gender inequality affects participation 
and engagement in digital education 

3. Ritzhaupt, A. D., Cheng, 
L., Luo, W., & 
Hohlfeld, T. N. (2020). 

The digital divide in formal 
educational settings: The past, present, 
and future relevance. 

Rural settings and among marginalized 
groups have poor access to digital 
devices and internet connectivity 

4. Shenkoya, T., & 
Kim, E. (2023). 

Sustainability in higher education: 
Digital transformation of the fourth 
Industrial Revolution and its impact 
on open knowledge. 

Need culturally responsive content 
relevant to(4IR)  

5. UNESCO. (2020 Education in a post-COVID world: 
Nine Ideas for public Action. United 
Nations Educational, Scientific and 
Cultural Organization 

Need for subsidized devices and 
internet access in underserved 
communities  

6. Gurumurthy, A., Bailur, 
S., Friederici, N., Heeks, 
R., & Morgan, S. L. 
(2019). 

Gender, digital tech, and the global 
South: Women's inclusion in 
technology programs in Africa, Asia, 
and Latin America. Gender and 
Development. 

Digital learning centers within 
community for navigating the digital 
landscape   

 
Furthermore, gender inequality, specifically biases against women regarding technology, affects 

participation and engagement in digital education (West et al., 2019). To address this inequality, 
policies should be supported by deliberate governmental initiatives that provide subsidized devices 
and internet access to underserved communities (UNESCO, 2020). Moreover, creative ways of estab-
lishing digital learning centers within community spaces can be instrumental in imparting knowledge 
and skills to navigate the digital landscape (Gurumurthy et al., 2019). Curriculum developers can 
also design culturally responsive content relevant to the Fourth Industrial Revolution education 
targeting marginalized learners (Shenkoya & Kim, 2023). 
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Discussion
The reviewed literature reveals a multidi-

mensional education landscape in the Fourth 
Industrial Revolution (4IR) with diverse 
strategies and challenges. The findings show 
varied and complicated scenarios, reflecting 
diverse approaches and difficulties in various 
countries and educational situations. A 
comparative analysis of educational policies and 
learning frameworks across various countries 
indicates varied approaches to 4IR education. 
Various countries are customizing their education 
to suit their cultural, economic, and technological 
contexts. However, there is a strong indication 
that technology-centric initiatives are prevalent 
in South Korea, and holistic, skills-focused 
models are prevalent in Finland. 

Furthermore, insights from the literature 
reveal the motivations, challenges, and outcomes 
of 4IR-related educational initiatives. This review 
provides a deeper understanding of policies and 
program implementations. The examined works 
strongly highlight the critical role of technology 
as a facilitator of Fourth Industrial Revolution 
(4IR) education. The assimilation of artificial 
intelligence (AI), virtual reality (VR), and 
augmented reality (AR) by different education 
systems is being embraced to enrich the educa-
tional experience. Furthermore, the digital gap 
presents a substantial equity barrier, making it 
difficult for the underprivileged population to 
access these technologies. In this regard, the 
findings underscore the significance of inclu-
sivity and fairness in bridging disparities in tech-
nology access. There is a necessity for collective 
initiatives aimed at bridging the digital gap. 
Artificial Intelligence, Virtual Reality, and 
Augmented Reality have been touted as game 
changers to improve learning experiences (Ziden 
et al., 2022).

It is significant that teachers master digi-
tal-based learning (Choudhury, 2020)   and 
utilize psychological abilities such as creativity, 
critical thinking, collaboration, communi-
cation, innovation, problem-solving, ICT 
skills, and character (Rahmatullah et al., 2022). 
Remarkable examples from Singapore, Finland, 

and Rwanda (Tan, 2020; Sahlberg & Hargreaves, 
2016) demonstrate how deliberate forward-
thinking policies can benefit students from 
diverse backgrounds. It is imperative to develop 
scalable solutions and learning materials that are 
sensitive to cultural differences. A fully digitized 
curriculum aligns curricula and technology 
with pedagogy, thus promoting deep, active, 
and discovery-based curricula (Gagnon et al., 
2019). The policies require that these learners 
be effectively equipped with the requisite skills 
to thrive in a dynamic 4IR environment. These 
benefits can be achieved through creative peda-
gogies and collaborative partnerships. Education 
should focus on teaching systemic and interdis-
ciplinary thinking to meet the needs of Industry 
4.0 (Cepelet al., 2019).

In addition, a comprehensive and inclusive 
approach that ensures a complicated interplay 
between technological improvements and fair 
access is needed. These results support the 
notion that there is no one-size-fits-all answer 
due to the unique demands and goals of different 
countries. The findings also reflect the inter-
pretive character of the educational responses of 
different countries to 4IR. For instance, Finland’s 
comprehensive and multi-disciplinary skills-
focused paradigm (Sahlberg & Hargreaves, 
2016) contrasts with South Korea’s technolo-
gy-focused, by extension the “Smart Education” 
approach (Lee & Lee, 2018). Despite short-
comings in the future, the results highlight the 
urgent need for a comprehensive approach to 
4IR education. This approach should combine 
technical skills with transversal talents to ensure 
that students are ready to take advantage of the 
possibilities and tackle the problems of 4IR.

It is expected that there will be consid-
erable progress in higher education, particularly 
involving the integration of highly sophis-
ticated tools and technology, a concept known 
as ‘Education 4.0’ (Weber, 2016). Countries are 
encouraged to create effective policies and resolve 
the practical difficulties hindering their imple-
mentation. The interpretations, consistencies, 
and contrasts noted in these findings shed light 
on the intricacies of the 4IR education. They also 
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serve as a basis for developing comprehensive 
and flexible approaches that equip learners to 
excel in the dynamic 4IR era.

Conclusion and Recommendations
This study has looked at many different 

features, issues, and potential solutions 
concerning schooling in the Fourth Industrial 
Revolution (4IR). The findings have shown the 
significance of including everyone in designing 
educational processes. A multifaceted approach 
is required to ensure the efficacy and inclusivity 
of the 4IR education. To prepare for the Fourth 
Industrial Revolution (4IR), we must adopt new 
approaches such as project-oriented instruction, 
hands-on learning, virtual instruction, and indi-
vidualized education to develop multifaceted 
skills. In today’s technologically advanced 
society, nations must rethink their educational 
systems to equip students with transferable 
skills, analytical capabilities, and an awareness 
of the wider world. It, therefore, calls for policy-
makers, educators, and others to adopt a diver-
sified approach to address the challenges of the 
4IR age.

Educational institutions should prioritize 
the establishment of in-depth, adaptable 
learning plans that cultivate both technical and 
non-technical capabilities. This can be achieved 
by creating pathways to secure access to tech-
nology in partnership with each other while 
developing students’ imaginative thinking 
and solution-oriented skills. Educators should 
promote engaging learning environments that 
support tailored learning plans to stimulate 
interest beyond conventional classroom 
instruction.

Limitation
The researcher would like to state that the 

small number of data sources in this review 
could be a limitation. It is also possible that 
some prospective studies were omitted from the 
search. However, an endeavor was made to select 
credible and substantially recognized databases 
in the subject domain. Thus, the limitations of this 
study were considerably minimized. In view of 

this, future studies can address this by including 
a wide range of databases for a comprehensive 
systematic review.
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