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ABSTRACT

The 4IR has brought about progress that has had a major impact on industries and educational institutions worldwide. The HE sector in
SA has to deal with many challenges to adapt to 4IR and also to ensure that students master the necessary soft skills required for
success in an increasingly digital and automated world. This SLR examined the impact of the 4IR on developing soft skills among
students in HEIs in SA. A comprehensive search of articles and literature published between 2019 and 2024 was conducted and was
conducted across multiple databases. The literature review confirmed how integrating advanced digital technologies into higher education
has impacted the development of soft skills such as critical thinking, adaptability, communication, and problem-solving. The findings
confirmed that despite the many benefits of 4IR, HElIs still face significant challenges, including inadequate technological infrastructure,
limited digital literacy, and a lack of strategic approaches to incorporate soft skills into traditional curricula. The study concluded that
successfully addressing the challenges of 4IR requires much more investment in technology and the implementation of innovative
pedagogical practices and curriculum reforms that emphasize holistic skill development. Therefore, based on these insights,
recommendations were made for educational leaders and industry stakeholders to develop comprehensive frameworks, including
curriculum design, more collaboration between HEIs and industries, and greater emphasis on lifelong learning initiatives to impact the
holistic development of students' soft skills. The gaps in existing research have been identified and focused on the challenges faced by
South African HEls. Challenges include increased investment in educational resources, curriculum development, and technology
adoption to ensure the country remains competitive within the global 4IR context. These conclusions have laid a foundation for future
research, particularly aimed at adapting strategies to improve soft skills development in HEls in SA to prepare students for the future
demands of the workforce.
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1. INTRODUCTION

Klaus Schwab conceptualised the 4IR [1]. Schwab believes that while the 4IR builds on the Third Revolution, there was a
significant shift in technical advancement and its impact on society [2]. The 4IR involves merging physical, digital, and
biological technologies, including artificial intelligence (Al), robotics, the 10T, big data, and blockchain [3-5].

1.1 THE NATURE OF 4IR
While earlier industrial revolutions were primarily focused on mechanization, mass manufacturing, and automation, the 4IR
expanded automation and digitalization, and the demand for skills other than technical abilities is growing [6]. This focuses
on improving soft skills such as critical thinking, adaptability, emotional intelligence, cooperation, and ethical decision-
making [6-8]. llori and Ajagunna [9] and Scepanovi¢ [1] underline the necessity of these skills in navigating the ever-
changing 4IR landscape, where technological innovations exceed traditional education and employment practices.
According to Mhlanga [10], the global impact of the 4IR is causing potential challenges in many sectors, including
manufacturing, healthcare, transportation, and education. Although the possibility of growth of innovation is improving
productivity and economics, the rapid technological advancements of the 4IR are causing disruptions, especially in the
labour market [11]. Al-driven processes and automation are causing traditional jobs to become obsolete, as well as an
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emphasis shift in employment skills, which changes the focus from hard technical skills to more flexible and transferable
soft skills [2, 10, 12, 13].

1.2 THE ROLE OF 4IR IN HElIs

The 4IR has brought about a major change in education and higher education [14]. Therefore, while the study of Waghid
[15] suggests that HEIs are essential for providing relevant learning opportunities in the future and, therefore, need to be
contextualized in terms of the 4IR criteria, there is also an obligation on HEIs to invest in relevant teaching and learning
approaches to teach students the essential skills and digital skills for the future workforce [16-18]. The study by Botha and
Vorser [19] suggests that HEIs adjust in terms of their curricula as well as teaching methods to prepare students for
success in a rapidly changing digital environment. In a 4IR landscape, students are encouraged to prioritize developing
soft skills, such as critical thinking, adaptability, problem-solving, and creativity, to solve problems and technology [1, 9,
18, 20].

1.3 4R WITHIN THE CONTEXT OF SA

According to Ramnund-Mansingh and Reddy [21], two obstacles regarding the 4IR impact SA should enjoy priority. The
4R landscape is of utmost importance in promoting innovation and economic progress, but has a negative impact on and
exacerbates existing inequalities in employment and education [22]. It is, therefore, essential for HEIs in SA to pay
attention to these issues and thereby also prepare students for the future where the labour market is changing. The skills
gap between humans and machines widens [23].

Therefore, universities in SA focus on creative approaches to address issues related to the digital and soft skills
needed to survive in the 4IR environment and ensure that graduates are equipped with the necessary skills [24]. As the
job market increasingly changes, attention must be paid to the increasing demands and strategies that emphasize digital
transformation projects and the development of new professional services [25, 26].

According to Mhlanga [27], 4IR technology may help investigate inequalities in SA. 4IR technology can benefit
these issues in a conventional learning environment and contribute to the inclusive and effective delivery of education,
coupled with quality and accessibility [16]. Mhlanga [10], therefore, emphasizes one of the strategies, i.e., blended
learning, which blends traditional classroom teaching with digital platforms to give flexible, affordable education to a wider
range of students. Notwithstanding high levels of inequality, the digital divide, and educators’ lack of digital and
instructional skills, continue to pose challenges in adopting these approaches [28, 29].

1.4 THE ROLE OF HElIs IN DEVELOPING SOFT SKILLS

In a 4IR environment, HEIS’ contribution to developing critical soft skills becomes increasingly important [30]. This is
especially essential in certain areas, such as automation and artificial intelligence [4, 31]. Therefore, with all these
changes in the workplace, it is important to have the necessary skills such as emotional intelligence, teamwork,
leadership, ethical awareness, communication, and flexibility. Learning these soft skills is also recommended by the World
Economic Forum to be ready for any unpredictability in the future [6].

The South African higher education landscape has many challenges, and it must sort out ways to incorporate the
latest technologies and deal with the country’s persistent socio-economic inequality issues. Aboderin and Havenga [32]
recommend that, to guarantee effective teaching and learning for future demands, HEIs should include developing these
skills.

Therefore, according to Chiramba and Ndofirepi [33], special emphasis should be placed on developing soft
skills. Graduates must be equipped to deal with the problems posed by the 4IR. According to Lukins [34], it is of utmost
importance that graduates develop the necessary skills needed to meet the expectations of the industry and the job
market. Mtshali and Ramaligela [35] emphasize the progress of fairness and inclusivity in the workplace and education.

2. LITERATURE REVIEW

2.1 INTRODUCTION

The 4IR revolutionized education by integrating digital technology into higher education, especially in SA and globally [2].
Therefore, there is a shift in the skills that graduates need. Cognitive and practical abilities are needed to thrive in a
changing workforce. The introduction of the 4IR in the South African higher education system has already involved
discussions about the accessibility and implementation of digital technology, especially in rural settings [36]. However,
challenges remain, such as inadequate infrastructure and digital literacy in rural areas [18, 37]. Priority attention should be
given to this to bridge the skills gap among South African students.

2.2 THE ROLE OF 4IR IN HE

Therefore, integration of 4IR into the education system in SA is important, and therefore, curriculum changes at
universities should be addressed to include critical soft skills such as emotional intelligence, adaptability, strategic
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decision-making, and digital skills [18, 38]. Landsberg and Van den Berg [38] encourage creating a digital work
environment for students in fields such as accounting, where technical and human-centred skills are considered important
to meet evolving employer expectations. Skills like communication, teamwork, and leadership are still not included in
university curricula. This negatively impacts graduates’ readiness for future jobs [38]. Educational institutions will need to
pay attention to this and, simultaneously, re-evaluate their teaching strategies to promote the holistic development of soft
skills that guarantee the continued professional success of students [38]. However, there are still significant differences in
engagement and access between learners from different socioeconomic backgrounds. The result, therefore, is unequal
educational opportunities, as disadvantaged children have a harder time learning the soft skills needed for the 4IR.
Therefore, more emphasis should be placed on a more inclusive and comprehensive approach to curriculum design to
address and reduce these inequalities. This new approach should guarantee that students are adequately equipped for
the modern work of the future [39].

2.3 CURRICULUM REDESIGN FOR 4IR

Higher education curricula must be redesigned to allow students to develop the skills required in a modern work
environment. The incorporation of advanced technologies such as automation, Al, and robotics into large industries puts
the focus on the essence of incorporating soft skills into the curriculum [40]. Skills that are important for students include
critical thinking, creativity, emotional intelligence, and problem-solving skills. These skills must be developed to function in
a new technological landscape brought about by 4IR. Restructuring must, therefore, take place and meet the demands of
the 4IR. Kamaruzaman et al. [40] suggest that a balance must be found between the technical and soft skills required to
succeed in a new modern work environment. Students will then succeed in the modern workplace [40].

2.4 CYBERSECURITY CHALLENGES IN 4IR

While much has been done in the 4IR landscape, SA still struggles to adapt. Jansen van Vuuren and Jansen van Vuuren
[41] identify shortcomings in cybersecurity management and skill development that require urgent attention as people
become increasingly dependent on data. This, in turn, leads to high risks of cyberattacks in SA. Developing a governance
framework in SA is becoming essential, as these challenges are difficult to deal with without a framework [41]. There are
cybersecurity policies, such as the National Policy Framework for Cybersecurity, but there is a large backlog regarding
their practical implementation [41]. In SA, cybersecurity skills are particularly necessary to prepare the workforce for the
4|R. Jansen van Vuuren and Jansen van Vuuren [41] emphasize the importance of technical and soft skills such as
communication, leadership, and continuous learning. This will have a positive impact on the industry, thereby preparing
students for the challenges of the 4IR.

2.5 TRANSFORMATION OF HIGHER EDUCATION IN 4IR

The 4IR brings with it quite a few changes that necessitate essential transformation in education systems, especially
higher education, to prepare students for the evolving demands of the workforce [1]. The rapid integration of new
technologies such as robotics, biotechnology, and artificial intelligence has completely changed the structures of society,
which has a negative impact and causes current job roles to disappear and be replaced with new ones. Therefore, in
education curricula, transformation must occur from traditional models centered around memorization and standardized
knowledge to more dynamic, interdisciplinary, and competency-oriented approaches [1]. The responsibility is to cultivate
students’ critical thinking, creativity, and adaptability, which is necessary to deal with the complexities of the 4IR [1]. This
will ensure that students develop the necessary soft skills to succeed in an unpredictable job market and prepare them to
participate in lifelong learning.

2.6 CHALLENGES IN IMPLEMENTING 4IR IN HE

Many debates surround transforming education in the 4IR. According to Oke and Fernandes [42], the education sector in
SA, especially in higher education, is completely unprepared for the challenges of the 4IR. There is a growing awareness
among institutions, but no definitive plan yet for dealing with these challenges. Several factors include limited
infrastructure, inadequate educational training, and the slow pace of policy adjustment to integrate these technologies
effectively. Investments are needed to enable reform in educational technologies and curricula. If successful, it will offer
many new opportunities to enhance the students’ learning experience and equip the developing workforce with better skills
[42]. The education sector recognizes a great need for a learner-centered approach, leveraging digital technologies not
only for digitization but also to foster interactive, personalized learning experiences that prepare students for the demands
of the 4IR economy [42].

2.7 THE ROLE OF HEIs IN 4IR

HElIs should primarily focus on preparing students for the 4IR [43]. The focus should be placed on students’ knowledge of
4|R technologies, and organizational support should be provided to prepare students for the 4IR workforce [43]. The
design of academic programmes, curriculum development, and the availability of training have a major impact on student
preparedness [43].
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Smart campuses with state-of-the-art facilities are the future and need to be established to promote hands-on
experiences with 4IR-related technologies. Changes will be positive in SA and lead to well-equipped graduates
incorporating soft and technical skills to meet the demands of the 4IR [43]. These changes will increase students’
employability in the digital age.

2.8 THE ROLE OF SOFT SKILLS

The focus should be on integrating soft skills into higher education curricula as technological advances are accelerated.
Tsiligiris and Bowyer [4] argue that technical skills such as data analytics and digital literacy, and soft skills such as
adaptability, communication, and critical thinking are essential for modern accountants. Therefore, future professionals
must be able to handle these transitions to a more digitized and automated work environment [4].

Chaka [44] suggests that soft skills should be developed in a 4IR landscape. According to Chaka [44], developing
soft skills, such as communication, creativity, and problem-solving, is equally important within the context of 4IR.
Individuals must possess these skills to survive in a complex, interdisciplinary environment. Therefore, individuals must be
able to adapt and cope with problem-solving along with others. Mabe and Bwalya [26] highlight the need for soft skill
development in SA. Soft skills such as teamwork and emotional intelligence play a huge role in career success and are
linked to organizational success in a rapidly evolving technological landscape.

Therefore, the pressure on educational institutions to pay attention to these skills is increasing to adequately
prepare graduates for the workforce demands set by the 4IR [26]. Consequently, the focus must shift to developing future-
oriented skills to succeed in lifelong learning and adaptation [45]. Technical proficiency, collaboration, thinking creatively,
and engaging with new challenges are important.

Although soft skills are not emphasized at universities, they remain important in university education, creating a
gap between the skills taught and those required by employers. This disconnect indicates a greater need for holistic
educational approaches that integrate soft skills development into the core of higher education curricula and prepare
students for the evolving demands of the 4IR workplace [4].

Soft skills are character traits that facilitate successful and harmonious interpersonal interactions, including
problem-solving, communication, teamwork, flexibility, and emotional intelligence [26]. The 4IR landscape greatly
emphasizes soft skills as they complement technical skills and help graduates navigate complex, technology-driven
environments. This emphasises human-centred skills that machines cannot easily do [45, 46].

Kamaruzaman et al. [40, 47] also encourage the development of soft skills, including communication, teamwork,
and problem-solving, for graduates to be successful in the 4IR-driven workplace. Furthermore, it improves employability
and positively impacts adaptability, essential for survival in the modern work environment [44]. Therefore, students must
develop hard and soft skills to meet the demands of the modern, evolving workforce [40, 44].

Magagula and Awodiji [48] argue that education curricula fall short, and curricula need to be upgraded soon. The
industries all need to work with HEIs to ensure that 4IR technology is included in the learning process. Furthermore,
educational institutions should encourage continuous professional development in lecturers to establish a lifelong learning
attitude [48].

The 4IR focuses on critical thinking, communication, creativity, and adapting successfully to new technology in a
changing, evolving job market [10]. However, Mhlanga [10] asserts that a skills gap poorly prepares graduates for the
demands of the modern workplace. According to the study, this gap can only be stopped by switching to blended learning
methods and including digital tools that support technical and soft skills.

According to Mhlanga [10], the COVID-19 pandemic has accelerated blended learning models. However, the
high levels of inequality, the digital divide, and the lack of adequate resources negatively impact the transition and
contribute negatively to integrating soft skills in higher education. Kamaruzaman et al. [40] argue that technical skills have
long been the focus of engineering education. However, this will have to change as soft skills such as leadership,
teamwork, communication, and critical thinking become increasingly important to include in the curriculum. These skills
are especially important in the modern workplace due to the rise of automation and robotics.

However, a balanced approach must include both technical and soft capabilities. Therefore, the approach should
use a balanced strategy to ensure graduates are prepared to handle future job market demands. Therefore, creating a
conceptual framework to improve and organize 4IR capabilities to be included in educational programs is good [40].

Arek-Bawa and Reddy [39] believe implementing a digital curriculum transformation can help close the digital
divide and foster the growth of critical thinking, problem-solving, and teamwork, crucial soft skills. This report confirms that
there has been significant progress in the curriculum’s integration of digital technologies and teaching techniques.

2.9 CONCLUSION

There are several opportunities and challenges for higher education in SA when it comes to the 4IR. Quite a few issues,
such as infrastructure limitations, cybersecurity risks, and gaps in curriculum design, will need to be addressed. Therefore,
a strategic approach that focuses on soft skills development, cybersecurity awareness, and investments in educational
technologies should be followed. These positive changes are necessary to equip students for the future workforce. SA will
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need to prioritize addressing these issues and will need to ensure that its higher education system better prepares
graduates for sustainable career success.

3. SIGNIFICANCE

The 4IR has the potential to cause significant upsets. It also presents opportunities for many people to improve their
quality of life. Automation and technological advancements may lead to the loss of many occupations in the near future.
However, new employment is likely to be created. The education of graduates must equip them with the essential skills for
the work environment of the 4IR. They must recognise the importance of technological breakthroughs and understand
their impact on their future careers.

SA has distinctive socio-economic circumstances; therefore, this transformation is markedly critical. While the 4IR
creates new opportunities for economic growth, technical advancement, and creativity, it also risks aggravating current
educational and job inequities. This twofold problem in SA highlights the critical need for South African HEIs to provide
graduates with the requisite skills to thrive in an increasingly digital and rapidly changing work environment. The 4IR holds
enormous promise for beneficial advancements, but all stakeholders must collaborate to ensure the most inclusive
outcomes and growth for graduates.

4. RESEARCH PROBLEM AND OBJECTIVES

4.1 RESEARCH PROBLEM

The 4IR has significantly influenced every aspect of human existence, reshaped industries, and transformed workforce
requirements [49]. The digital transformation of the 21st century has introduced new challenges and demands compared
to the previous century, necessitating a shift in the skills required by various industries, including HEIs [18, 50]. These
changes have led to an exponential increase in the importance of 21st-century skills, influenced by technological
advancements, globalization, and evolving workplace dynamics [49, 51]. In SA, higher education institutions (HEIs) face
significant challenges adapting to these technological advancements while ensuring that students develop the soft skills
necessary for success in an evolving job market. The predominant focus on technical knowledge within higher education
(HE), at the expense of soft skills development, frequently underpins this issue, raising concerns regarding graduates'
preparedness to meet immediate and long-term organizational and talent management expectations [52, 53].

4.2 OBJECTIVES

In SA, there are many challenges that higher education institutions must deal with. The main one is to integrate 4IR into
curricula. While improving innovation and workforce readiness is very positive, there are huge shortcomings, such as non-
compliant infrastructure, limited access to digital tools, and inadequate training for educators and students. There is,
therefore, a large gap between the skills required- critical thinking, problem-solving, and digital literacy — and those
currently being developed in higher education. If a strategic approach is not taken that includes both technical and soft
skills, graduates will have to risk being unprepared for the developing labour market, leading to increased unemployment
and skills mismatches.

The main aim of this study is to conduct a broad investigation into the extent to which the 4IR affects the
development of soft skills in South African students studying at higher education institutions and how these skills can be
further developed so that they can be beneficial to students.

The research question for this study is: “How does the 4IR affect the development of soft skills in students within
HEIls in SA?” This study focuses on HEIs in SA, a developing country. Compared to developed countries, emerging
countries have a higher proportion of their future workforce unprepared for the changes technology will bring to the
workplace. HEIs in SA should take proactive steps to benefit from the 4IR. Developing the necessary skills would boost
job creation and support SA’s much-needed economic growth.

5. METHODOLOGY

5.1 RESEARCH APPROACH
Higgins et al. [54] define an SLR, often called a systematic review, as follows:

A systematic literature review aims to comprehensively locate and synthesize related research using organized,
transparent, and replicable procedures at each step in the process.

Dewey and Drahota [55] assert that an SLR is a transparent, replicable approach to discovering, analyzing, and
integrating all published research articles to address well-defined topics. An SLR is suitable for this study as it provides a
robust basis for knowledge advancement and identifies areas requiring additional investigation. This study’s SLR
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comprises three primary phases: the search process, the criteria for inclusion and exclusion, and the quality assessment.
The following is a concise description of each step:

e Search process

The literature search uses keywords and online journal article databases, such as Google Scholar, Science Direct,
Springer Link, EBSCOhost, Sabinet, and IEEE Xplore Digital Library. The subsequent keywords were extracted based on
the study objectives: 4IR, influence on soft skills (and synonyms) development, students, HEIs, and SA.

¢ Inclusion and exclusion criteria
Implementing inclusion and exclusion criteria is a crucial step in conducting an SLR.

Inclusion criteria Exclusion criteria

Papers appear in peer-reviewed publications and | Papers not appearing in peer-reviewed publications or
conferences. conferences.

The searches will cover publications issued between | Searches will exclude documents published before 2019.
2019 and 2024.

All studies must be written in English. Studies not written in English.

It was decided that studies not conducted at HEIs or in SA
should be removed.

Studies with inappropriate titles and abstracts.

e Quality evaluation

To guarantee the quality of the chosen papers, the researcher formulated numerous criteria to streamline the selection of
only the most pertinent publications for this study. This phase in the SLR process was essential to ensure the selected
articles were relevant, valid, credible, and aligned with the study’s aims. To be considered in the review process, an article
must address soft skills within the context of the 4IR, specifically within SA and HElIs.

5.2 SEARCH OUTCOMES

Page et al. [56] recommend employing the preferred reporting items for systematic reviews and meta-analyses (PRISMA
2020) to improve the effectiveness of the document search process. Following the PRISMA, researchers adopt and adapt
the steps, illustrating the method in Figure 1, which depicts the article searching and filtering process through a systematic
approach.

6. FINDINGS

Quite a few studies have already been done on the impact that the 4IR will have on education. Critical skills and strategies
are found to be extremely necessary to understand the complexities of 4IR and to address education and workforce
readiness in the process. Skills that are important for surviving in this new 4IR landscape include critical thinking,
creativity, problem-solving, communication, collaboration, and analytical thinking [32]. Student-centred teaching strategies
that include blended and problem-based learning are essential for promoting self-directed learning and preparing students
for real-world applications [32]. Many studies, especially those that emphasize TVET in SA, suggest curriculum reforms
and collaboration between colleges and the labour market [48]. The focus should also be on lifelong learning for lecturers
and on integrating 4IR technologies as learning tools [48].

There is also an emphasis on entrepreneurship education in preparing graduates to be job creators in a 4IR-
driven economy. Collaboration between government, industry, and universities is important and is encouraged by the triple
helix model [68]. Critically important skills required are soft, social, methodological, and hard skills. Soft skills such as
adaptability and creativity are especially recommended for success in the 4IR [58]. However, there are quite a few
shortcomings in students’ understanding of 4IR technologies, which include Al and big data [59].

HEIs must face many challenges, including conflicting global views on 4IR and significant digital skills gaps.
Therefore, comprehensive skills plans and infrastructure investments are crucial to succeed in the 4IR landscape [14].
Educational splendours are already experiencing the disruption Al and the IoT are causing in education. Educational
practices will soon need to transform to adapt curricula to focus more on pedagogical approaches and support learning
[60]. The inequality in digital curricula has a negative impact and limits the effectiveness of learning, especially for
disadvantaged students [39]. Many studies suggest that cybersecurity management needs to be addressed by
implementing management models and encouraging cybersecurity education to address the skills gap and adapt to the
4R challenges [26, 41].

The 4IR and the COVID-19 pandemic have caused a turnaround in education and have accelerated the adoption
of blended learning. This leads to many opportunities and challenges regarding access to digital resources and curriculum
flexibility [10]. There are quite a few obstacles, such as limited digital infrastructure, that rural institutions must deal with to
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thrive in a 4IR landscape. However, there is potential to bridge gaps between rural and urban education [36]. Fomunyam
[45] suggests that integrating soft skills such as teamwork, emotional intelligence, and technical skills is essential for
engineering education and, therefore, ensures that graduates are ready for the modern work environment.

Sociopolitical education is significant within the 4IR context, emphasizing the need for ethical, inclusive, and
socially responsible teaching practices. Democratic citizens must be cultivated to deal with global and local challenges
[67]. While Wessels [65] offers suggestions on how universities should transform to better prepare graduates for the 4IR
workplace, Karsten et al. [64] find a gap in the comprehensive programmes that combine academic and soft skills
development. Finally, Kayembe and Nel [66] highlight the many challenges that exist in infrastructure and skills gaps.
Government investment is, therefore, essential to ensure SA can thrive in a 4IR landscape.

[ Identification of studies via databases and registers ]

)

5 Records identified from: Google Records excluded due to not

= Scholar, Science Direct, Springer meeting eligibility criteria:

= Link, EBSCOhost, Sabinet, and » Papers not appearing in peer-

= IEEE Xplore Digital Library reviewed publications and

g (n = 765) conferences.

= e Timeline: Before 2019.

e Studies not written in English.

— e Studies not conducted at HEIs

in South Africa.

— Records screened v »| (n=732)
(n=233)
|

> Second-level article exclusion:
1= e Not in line with research
= L
N - > objectives.
o Reports assessed for eligibility: . Aftjer reading articles, the
@ (n=11) researchers found that it was
not in South Africa
—
-c . . . .
& Studies included in the review:
E (n=22)
(&)
=

Figure 1: PRISMA flow diagram for article searching and filtering process [56].

These steps offer a structured approach to identifying pertinent literature for the review process. In total, 33
articles were selected to thoroughly read and synthesise their key findings to address the research questions. The
summary of the research articles is presented in Table 1.
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Table 1
Authors Impact of 4IR Soft skills Gaps identified by authors
mentioned by the
authors

1. [32] Higher education institutions will Emotional This study points to the large gap in
urgently need to re-evaluate their intelligence existing literature regarding the specific
teaching methods and curricula to Creativity strategies for skills development within
thrive in the 4th Industrial Revolution | Communication the context of the 4IR. Although the
and thus deal with the rapidly Collaboration importance of soft skills is recognized,
changing skills demands in the Analytical thinking little research still focuses on effective
workforce. This once again Teamwork teaching methods to promote these
highlights the need for higher Critical thinking skills in higher education settings.
education institutions to focus on Innovation
developing both technical and soft Management skills
skills that are positive for their Active learning
students, enabling them to adapt Troubleshooting
effectively to real-world challenges. Flexibility
Skills such as complex problem-
solving, collaboration, and innovative
thinking are some of the skills that
are extremely important in a 4IR
environment.

2.[48] The 4IR highlights the critical Creativity The gap in the current curriculum in
importance of adapting TVET Communication terms of practical skills and soft skills
programs to the changing Problem-solving that are important in the modern work
environment by updating curricula, Project management | environment is pointed out in this
promoting collaboration across skills study. The need to integrate the
industries, and integrating new Critical thinking hands-on experience into the
technologies. The focus is to equip education system is also emphasized.
graduates with the essential soft
skills in a modern work environment.

3. [57] In a 4IR landscape, graduates with High-order thinking HEIs in SA need to align their curricula
technical and soft skills such as Problem-solving to meet the changing demands of the
creativity, higher-order thinking, Analytical skills labour market within the context of the
problem-solving, innovation, and Creativity 4IR.
analytical abilities are needed. In Innovation Incorporating technical knowledge and
SA, HEIs’ curricula are not aligned Adaptability soft skills into the curriculum is
with the 4IR landscape. Graduates Digital literacy essential. This approach will equip
can develop entrepreneurial skills in | Critical thinking graduates to fulfill their fundamental
an evolving economic landscape. needs and help address
This can have a positive impact on unemployment.
unemployment in SA.

4. [58] HEIls must revise their curricula to Flexibility This study indicates a deficiency in
prioritize not only hard skills but also | Adaptability integrating soft skills within HEIS’
soft skills development in graduates, | Organisational skills | curricula. The insufficient focus on the
thereby equipping them for the Social responsibility | essential skills employers require in the
demands of the 4IR workplace. Self-development 4IR has resulted in a disparity between
Innovative pedagogical approaches Personal efficiency the skills taught and those needed in
can be utilized to enhance these Ability to work under | the workforce. A holistic educational
skills. pressure approach should encompass hard and

Lifelong learning soft skills instruction.
Critical thinking

Collaboration

Leadership

Emotional

intelligence

Communication
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skills
Teamwork

5. [59] According to this study, the 4IR is Problem-solving This study shows a gap among
changing the educational landscape | Digital literacy students regarding in-depth knowledge
and necessitates curriculum Communication about 4IR trends and technologies.
adjustments to better prepare Critical thinking According to this study, accounting
students for their future careers, Adaptability curriculum students are not adequately
especially in fields such as prepared for the emerging
accounting. Soft skill development is technological landscape, which has
considered extremely important to negative consequences for students.
keep up with changes brought about Therefore, the educational outcomes
by technological advancements. are not compatible with labour market

expectations.

6. [60] Information technology necessitates | Communication The author identifies an inconsistency
a new skillset in the 4IR. The skills Creativity between the skills conveyed by HEIs
include an entrepreneurial mindset, Problem-solving and those demanded by employers
adaptability, decision-making, critical | Critical thinking within the context of the 4IR.
thinking, communication, creativity, Decision-making Employers require graduates to
problem-solving, and interpersonal Interpersonal skills possess entrepreneurial skills. This will
skills. Adaptability lead to HEIs integrating these

Entrepreneurship competencies.
mindset

7.[38] Numerous industries, including Communication The authors note that the module
accountancy, have been impacted Leadership outcomes of HEIs do not adequately
by the 4IR. Graduates require a new | Collaboration foster the development of digital and
skill set, encompassing data Project management | soft skills.
competencies and interpersonal Teamwork
skills. Universities face challenges Emotional
aligning their courses to adequately intelligence
educate graduates for employment, Critical thinking
particularly in digital and soft skills. Problem-solving

Decision-making
Critical analysis
Strategic planning

8. [61] According to this study, the 4IR Emotional This study indicates a large gap
necessitated a shift to the skills intelligence between the skills taught in current
needed for the quantity surveying Teamwork curricula and those required by the
profession. Graduates are Leadership industry within the 4IR context.
unprepared and lack the necessary Problem-solving According to this study, more research
soft skills for the evolving workforce Critical thinking needs to be done to examine soft skills
requirements in a 4IR work Creativity education at various institutions and
environment. Communication then specifically see if it aligns with the

skills needs required by the industry.

9. [14] This study emphasizes equipping Critical thinking According to this study, there is a
the 4IR students with skills such as Communication major gap in understanding barriers to
creativity, problem-solving, critical Interpersonal skills accelerating the adoption of 4IR
analysis, independent thinking, and Adaptability technologies in South African HEISs.
analytical skills to exploit digital Problem-solving Knowledge is lacking about the drivers
technology opportunities. According | Digital literacy of adoption and the many obstacles
to the study, there is a perception institutions must face, especially in
that the 4IR can ruin these skills. integrating 4IR skills into teaching and

learning processes.
10. [62] The 4IR requires HEIs to reform Critical thinking A gap exists between effective

their curricula to prepare graduates
for the workforce adequately. HEIs
must implement flexible curricula to
accommodate diverse skills,
including digital literacy, critical

Creativity
Adaptability
Problem-solving
Communication
Digital literacy

teaching methods and the integration
of technologies necessary to prepare
graduates for the 4IR at HEIs. Further
research is necessary to identify the
skills required by the 4IR, particularly
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thinking, creativity, and adaptability,
while integrating interdisciplinary
knowledge.

to align the curricula of HEIs with
industry needs to prepare graduates
for employment.

11. [39] Authors argue that HEIs must Critical thinking The authors note that insufficient
incorporate digital technologies into Analytical thinking efforts have been made to integrate
curricula due to the 4IR. This will Collaboration digital technologies and soft skills into
assist in equipping graduates for Creativity the curricula of HEIs. Graduates lack
their employment opportunities. Problem-solving equal access to digital technologies,
Digital technologies should focus on | Communication which can hinder their qualifications for
helping graduates develop their soft | skills employment.
skills. However, a digital divide in SA | Digital competence
can impede graduates’ access to
essential learning practices.

12. [41] The 4IR has transformed Communication The education system in SA lacks
cybersecurity education in SA. Leadership formal qualifications and
Graduates are required to possess Writing skills comprehensive curricula incorporating
both technical and soft skills. Analytical skills soft skills relevant to cybersecurity.
Organizations need skilled Collaboration This results in graduates who are
individuals due to the demand for Lifelong learning unprepared for the 4IR job market.
cybersecurity professionals. Problem-solving
Graduates must collaborate, Determination
communicate, and lead. HEIs should
incorporate soft skills into their
curricula to prepare graduates for
the job markets in the era of the 4IR.

13. [26] This study highlights a shift in Lifelong learning A gap in the existing literature
educational practices, which focuses | Innovation regarding the management and
on the importance of soft and Adaptability nurturing of soft skills is highlighted in
technical skills. Hard and soft skills Emotional this study. Although the importance of
are critically essential for effective intelligence soft skills has been recognized, only a
participation in the modern job Collaboration few empirical studies still focus on
market, which is becoming Leadership effective strategies for developing
increasingly competitive and Data analysis these soft skills within the educational
dependent on technology. In the Ethical awareness framework.
41R, the essence and demand for Critical thinking
soft skills have increased.

14. [63] HEIls must adapt curricula to include | Communication The authors indicate that HEIS in SA
technical and soft skills relevant to Collaboration are unprepared to provide students
the 4IR, ensuring that graduates Critical thinking with the essential skills required for the
possess the competencies Creativity 4|R. They argue that the curricula of
demanded by the job market. Emotional HEls are outdated, resulting in a

intelligence deficiency of soft skills that leaves
Problem-solving graduates unprepared for the
Flexibility workplace environment. Another issue
Judgment is the disparity in technology access
Decision-making among students.

15. [10] According to this study, the 4IR Communication This study points to a gap in the

should address the integration of
blended learning approaches in
education, which will, therefore,
impact the development of soft skills
among students. The transition to
blended learning can help students
foster critical soft skills such as
adaptability and digital literacy,
which are critical to surviving the
complexities of the modern
workforce shaped by technological

Critical thinking
Problem-solving
Digital literacy
Adaptability
Collaboration

educational infrastructure and
preparedness to implement blended
learning effectively. There is a need to
develop strategies that specifically
address the digital divide, thereby
equipping educators with the
necessary skills to facilitate blended
learning effectively.
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advancements.

16. [36] The advent of the 4IR fundamentally | Independent This study shows a gap in the lack of
transformed the educational thinking adequate resources and support for
landscape. The emphasis is Analytical skills rural institutions within the context of
particularly on the importance for Cognitive skills the 4IR. While there are many potential
higher education institutions, Communication benefits, quite a few of these
especially rural ones, to adapt to skills institutions still struggle with poor
digital technologies. According to Problem-solving infrastructure, inadequate training for
this study, the 4IR should improve Critical analysis lecturers, and limited access to
students' teaching and learning Practical skills technology, which negatively impact
methods and skills to meet the Innovation skills their ability to prepare students
demands of the evolving job market. | Collaboration skills effectively.

Therefore, integrating technology
should help address existing skills
gaps in the workforce.

17. [44] The 4IR highlights the necessity of Communication The author highlights the under-
soft skills, particularly critical Creativity representation of information literacy
thinking, problem-solving, Critical thinking, as a critical competency in the 4IR.
communication, and creativity. Problem-solving, The author supports including
These skills are essential for Collaboration, information literacy skills in the
graduates to fulfill the job market Decision-making, curricula of educational institutions.
requirements. Innovation Information literacy encompasses the

Adaptability skills necessary to locate, assess,

Flexibility organize, utilize, and convey
information across diverse formats,
particularly within contexts that
demand decision-making, problem-
solving, or knowledge acquisition.

18 [45] The 4IR has brought about a change | Communication According to the study, there is a huge
in engineering education. It Critical thinking gap in the existing engineering
addresses the need to emphasize Creativity curricula, which mostly focuses on
diverse skills, especially soft skills, Emotional technical skills rather than soft skills. It
which are essential to deal with intelligence is crucial to address this gap to ensure
complex challenges in modern Complex problem- that graduates are well-rounded and
workplaces. Therefore, engineering solving can handle all challenges in a 4IR
curricula must be developed to Teamwork environment.
integrate soft skills training with Collaboration
technical knowledge, thereby
preparing graduates for the
demands of the 4IR.

19. [64] The higher education institutions in Time management The study points out a lack of
SA must deal with many challenges Emotional programmes in higher education to
regarding of preparing their students | Intelligence successfully combine the development
to survive in a changed 4IR work Self-management of academic and soft skills.
environment. A more holistic Creativity Although attention is paid to technical
approach is encouraged to integrate | Problem-solving skills, it is extremely important to focus
academic and non-academic skills, Self-management on soft skills that sometimes do not get
among other things. Students need Communication recognition in the curricula and,
self-determination skills, as well as Critical thinking therefore, hinder students’
traditional skills, to meet the Collaboration preparedness for the workforce.
demands of the 4IR.

20. [65] New skills, such as digital skills, are | Critical and creative | This study focuses on how South

essential within the context of the
modern 4IR work environment. This
requires South African universities to
transform their educational practices
to ensure students are equipped
with the necessary soft skills and

thinking

Lifelong learning
Leadership
Adaptability

Social and soft skills
Emotional

African universities must transform
their key functions, especially teaching
and learning, to prepare graduates for
the modern 4IR workplace.
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knowledge for future employment. intelligence

Cooperation

Communication

Entrepreneurial

mindset

21. [66] Several challenges and Collaboration According to the study, there are gaps

opportunities in the education sector | Adaptability in integrating 4IR-relevant skills into
are triggered by means of 4IR, which | Digital literacy current educational frameworks.
necessitates change in student Communication Therefore, many educational
preparation. The focus is on the Critical thinking institutions struggle to meet the
need to integrate skills relevant to Creativity demands of the job market to
the 4IR into educational curricula. It adequately prepare the students for
places particular emphasis on future challenges posed by the 4IR.
developing hard and soft skills to There is a need for more research on
ensure that graduates can navigate how to successfully implement 4IR
the complexities of the modern job technologies in South African
market. education, given the challenges that
Therefore, new skills and cross- have been identified.

sectoral teaching and learning are
necessary to survive in the 4IR.
Intercultural and interpersonal skills
should be developed to thrive in a
4R environment.

22.[67] The teaching methods of HEIs need | Complex problem- A shortcoming in HEIS’ curricula is
to be adapted to include 4IR skills. solving once again pointed out in this study.
Graduates need technical Communication Many HEIs’ curricula still reflect the
knowledge, problem-solving, social, | Emotional requirements of the Third Industrial
and coping skills, among others, to intelligence Revolution. This has a negative impact
effectively address complex Critical thinking on graduates’ development in the new
socioeconomic issues. Creativity 4IR environment.

Social skills (such as
persuasion and
teamwork)

7. RECOMMENDATIONS

7.1 CURRICULUM EXPANSION

HEIls should prioritize attention to motivate changes to curricula that include technical and soft skills to prepare students
for the 4IR environment. Curricula should focus on real-world applications, including project-based learning, case studies,
and simulations that reflect workplace challenges. Collaborative projects to promote problem-solving, teamwork, and
communication are also critical for students to apply theoretical concepts in practical settings. These changes in the
curriculum will positively impact students' future employment.

7.2 SOFT SKILLS DEVELOPMENT

Teaching and developing soft skills such as critical thinking, problem-solving, communication, emotional intelligence, and
collaboration should receive priority attention from institutions. Workshops and interdisciplinary projects can be launched
to promote these skills. Public speaking courses, negotiation simulations, and group dynamics exercises are examples of
projects that can make a difference in developing skills. Soft skills included in existing courses can positively impact
student education.

7.3 COLLABORATION WITH STAKEHOLDERS

Universities urgently need to address the skills gap by collaborating with industries to ensure that educational programmes
align with workforce needs. Industry advisory boards can be formed to promote curriculum development, such as
internships, co-op programmes, and mentorships. These development initiatives provide hands-on experience to students
and help employers identify talent. Collaboration between universities and industries can positively impact the transition
from education to employment.
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7.4 USE OF TECHNOLOGY

Universities are responsible for exposing students to modern technologies such as learning management systems, virtual
simulations, and online collaboration tools. It is, therefore, essential for the faculty to get training on how to use these
tools. At the same time, digital literacy programs can positively impact students' proficiency with technology and data
analysis. A tech-savvy environment also has several other benefits: it prepares students for the digital workforce.

7.5 RESEARCH AND INNOVATION

More research needs to be done to evaluate the quality of educational programmes and explore innovative methods for
teaching soft and technical skills in the 4IR. Universities have an onus to encourage research into skills development,
curriculum design, and technology integration. More research centres can be established, and findings from conferences
and publications should be shared to contribute positively to new insights, promoting continuous improvement in higher
education.

7.6 LIFELONG LEARNING DEVELOPMENT

Lifelong learning should be the focal point and should be promoted, especially by HEls, by offering online courses,
certifications, and workshops. Investments can also be made in partnerships with professional organizations that can
make resources and training available, which will help graduates stay competitive in the job market and adapt easily to
new technologies. People need to empower themselves to grow professionally and meet evolving industry requirements.

8. CONCLUSION

To summarise, many challenges as well as opportunities will need to be addressed by higher education institutions
regarding 4IR students’ preparation for this evolving landscape, and must receive priority attention. Changes are also
needed in terms of HEIs’ curricula. The integration of technical skills and soft skills such as critical thinking, collaboration,
and emotional intelligence should be part of the new curricula. It is especially essential to enter into a collaboration
agreement with industry to ensure that education matches the real needs of graduates. This need includes adaptability to
thrive in complex workplace environments. There will still need to be ongoing research and innovation in curriculum
development to promote higher education and positively prepare students for the workforce. Fostering lifelong learning
and holistic student development can empower HEI graduates to succeed in the 4IR landscape and ensure they are
equipped to handle all demands in a rapidly changing job market.

9. LIMITATIONS

The limitation of this study is the sole focus on South African HEIls, which may have a negative impact on the
generalization of the findings with respect to other regions. There are unique challenges that quite a few countries must
address to integrate soft skills for the 4IR. However, more research needs to be done to examine divergent strategies and
outcomes in a broader international environment.
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