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Abstract

This abstract explores the necessity of fostering future-ready lifelong learning amidst Technological
Transformations, Institutional Shifts, and Digital Skills. It highlights the vital role of institutions and digital
skills in navigating the fourth industrial revolution, emphasizing the proactive preparation for a rapidly evolving
job market. The symbiotic relationship between educational institutions and digital skills is discussed,
emphasizing the former's role in equipping learners with the latest technology. The abstract underlines
challenges and opportunities in this paradigm shift, emphasizing the importance of cultivating a lifelong
learning mindset to thrive in the digital age. Overall, it provides a concise overview of preparing individuals for
technological transformations, transitions, and the collaborative efforts required in Industry 4.0. The study
recommends biennial workforce training and targeted certificate courses, ensuring adaptability and a

synchronized approach to technological evolution, fostering a lifelong learning culture.

Key Words: Lifelong Learning, Digital Skill Sets and Demand, Institutional and Industry Role, Future ready
Education and Emerging Careers.

IJCRT2408265 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | c422


http://www.ijcrt.org/

www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 8 August 2024 | ISSN: 2320-2882

1. Introduction

The technological shift embodied by Industry 4.0 signifies a profound change in both institutional and industrial
operations, underlining the substantial impact of technology on the global landscape. In the current era of
technological revolution, characterized by the convergence of digital technologies, there is an urgent call to
cultivate strategies for future-ready lifelong learning. This introduction delves into the dynamic intersection of
digital skills, institutional transformations, and imperative development. As our world becomes more
interconnected and automated, individuals grapple with unprecedented challenges in adapting to the evolving
workforce demands. Educational institutions play a pivotal role in this paradigm shift, necessitating
transformative measures to align with the skill sets demanded by the fourth industrial revolution. Navigating
this landscape requires a comprehensive understanding of the symbiotic relationship between evolving
industries and the educational infrastructure. The introduction aims to unravel the complexities surrounding the
preparation of individuals for digital transformation, emphasizing the critical role of continuous learning in
ensuring relevance and resilience. Through a nuanced exploration of these interconnected aspects, it delves into

the challenges and opportunities shaping the landscape of future-ready lifelong learning.
2. Digital Skills for Lifelong Learning Vs Demand in the Industry

In the intricate web of technological transformation, lifelong learning emerges as the linchpin, as individuals
grapple with a perpetually evolving job landscape. Digital skill sets become the currency of adaptability,
enabling professionals to navigate the demands of a technologically-driven economy. The demand dynamics of
the transition in the technology, necessitate a constant upskilling ethos, rendering lifelong learning not just
advantageous but imperative. Institutions, recognizing this symbiosis, are compelled to undergo transformative
changes, aligning curriculum and methodologies with the digital proficiencies essential for industry relevance.
As industries evolve in the fourth industrial revolution, a feedback loop is established — with digital skills
cultivated through lifelong learning meeting the rising demand for a workforce adept at cutting-edge
technologies. The nexus between these elements defines a new paradigm, where individuals, institutions, and

industry are interconnected threads shaping the fabric of a future-ready workforce.
3. Literature Review

According to Beatrice Barbazzeni (Dec 2021), educators, administrators, parents, and employers play a crucial
role in preparing students for a world of rapid changes. Barbazzeni emphasizes the transformation of teachers
into forward-thinking mentors, promoting students' self-confidence and curiosity. Utilizing flexible, curious,
and digital teaching approaches fosters a growth mindset and encourages innovation. Empowering students with
21st-century skills, including critical thinking, creativity, and digital literacy, equips them to tackle current and
future challenges. This education not only contributes to successful careers but also improves overall living
conditions. The integration of life, career, information, media, and technology skills, coupled with lifelong

learning and innovation skills, is essential for success in Industry 4.0. Barbazzeni underscores the effectiveness
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of promoting these skills among vocational students to prepare them for evolving industries. Additionally,
evaluating communication and interpersonal skills is vital for building trusted relationships in business and

career success.

Dr. Prashant Bhalla's study, referenced in Apoorva Anand’s June 2023 article in India Today, delves into
key aspects of education and training for digital skills, emphasizing the importance of preparing the future
workforce in the era of Industry 4.0. With technological integration in automation and Al, the digital transition
plays a crucial role in shaping a future-ready workforce. The World Economic Forum's Future of Jobs report
indicates widespread adoption plans for big data, cloud computing, and Al by companies. Digital platforms and
apps, as well as education and workforce technologies, are expected to lead in adoption. Dr. Bhalla underscores
the need for preparing the future workforce in this transformative era, emphasizing interdisciplinary approaches
in engineering education that integrate robotics, Al, and 10T. Despite potential job elimination, this shift presents
an opportunity to create new professions, necessitating an enhanced engineering education system to develop a

diverse skill set.

According to Y20 India, the pandemic has not only disrupted the economy but also led to unprecedented
workplace changes, offering growth opportunities in digital transformation and skill-building. The concept of
unlearn, relearn, and reskill is crucial, emphasizing continual learning in the evolving landscape. Digital skills,
focusing on technology and data analysis, enable workers to acquire new skills and reshape careers. On-the-job
training, online courses, and mentoring are instrumental in fostering a culture of continuous learning, essential
for success. Employers play a proactive role in helping staff identify career goals, addressing the potential
shortage of skilled workers. The future of work relies on individuals' readiness to adapt to technological
advancements, necessitating a shift towards practical, job-specific skill training and flexible, self-paced learning

in the gig economy
4. Research Methodology

This research investigates the diverse aspects of technological advancements and fostering a lifelong learning
mindset, aiming to assess their impact on educational institutions and their efficacy in preparing individuals for
the evolving workforce. The study explores challenges and opportunities in the integration of automation, big
data analytics, and the Internet of Things into traditional educational paradigms. Additionally, it examines the
effectiveness of continuous learning initiatives and technology-centric pedagogical approaches in cultivating a
future-ready skill set. The research delves into the perceptions and readiness of educational institutions to
promote a culture of lifelong learning, also exploring the evolving role of educators as mentors in facilitating

the acquisition of digital skills amidst technological transformation.

A structured questionnaire served as the data collection tool, encompassing 82 questions distributed across 9
constructs. The survey gathered responses from CXOs, managers, and functional heads of 22 industries, along
with input from Principals, heads of departments, and placement officers of 36 educational institutions.
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5. Findings and Discussions
5.1 Demographic Attributes for Institution and Industry:

The frequency analysis table as per Appendix 1, reveals key insights into the technological landscape and
learning dynamics within the surveyed institution. The majority of respondents hail from private institutions
(72%), emphasizing the significance of private sector involvement in fostering technological advancements.
Additionally, the urban-rural distribution (53% urban, 47% rural) indicates a balanced representation across
different settings. Collaboration emerges as a prevalent theme, with a notable 72% having engaged in
collaborative efforts. The range of collaborations with industries showcases a diversified approach, particularly
in skill development, as 31% focus on Corporate Social Responsibility (CSR) initiatives. The purpose of
collaborations spans various domains, including placement, internships, and skill development, underscoring
the institution's commitment to holistic education. The data suggests a proactive stance in aligning academic
pursuits with real-world applications and industry needs, emphasizing the importance of lifelong learning in

navigating the future of technology-driven education.

The frequency analysis table for industry respondents as per Appendix 2, provides valuable insights into
their collaborative engagements and geographic distribution. Predominantly, the private sector dominates the
industry landscape with 95%, emphasizing the substantial role of private enterprises in collaborative initiatives.
The urban majority at 64% suggests that collaborative efforts are more concentrated in urban settings, aligning
with the notion of technology hubs and innovation clusters. Collaboration is prevalent, with 59% of industries
having engaged in collaborative efforts, indicating a proactive approach towards partnerships. Interestingly, the
purpose of collaborations spans a spectrum, with a strong focus on placement (41%) and internships (32%),
showcasing a mutual interest in bridging the academia-industry gap for workforce development. This data
underscores the pivotal role of the private sector in collaborative endeavors and highlights their commitment to

shaping education and skill development in conjunction with academic institutions.
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Appendix -1 Appendix -2
Institute attributes Industry attributes
Eactors Frequenc Percenta Factors Frequen Percenta
y ge cy ge
Type of the institution Type of the Industry
Government 10 28% Government 1 5%
Private 26 72% Private 21 95%
Total 36 100% Total 22 100%
Location Location
Urban 19 53% Urban 14 64%
Rural 17 47% Rural 8 36%
Total 36 100% Total 22 100%
No. of collaborations No of collaborations
Collaborated 26 72% Collaborated 13 59%
Not Collaborated 10 28% Not Collaborated 9 41%
Total 36 100% Total 22 100%
Collaborated with industries Collaborated with institutions
<5 12 33% <5 13 59%
5to 10 6 17% 5t0 10 3 14%
> 10 8 22% > 10 2 9%
No Collaboration 10 28% No Collaboration 4 18%
Total 36 100% Total 22 100%
Purpose of collaboration Purpose of collaboration

Placement 9 25% Placement 9 41%
Internship 7 19% Internship 7 32%
Skill Development Skill  Development

(Domain Subjectp)) 3 e (Domain subjec?) b %
Skill Development Skill  Development

(CSR) P = 31% & HCSR) ; 2 9%
Board of Study 5 14% Board of Study ’ 9%
Research 1 3% Research 1 5%
Total 36 100% Total 22 100%

5.2 Awareness Attributes for Institution and Industry:

The frequency analysis on Industry 4.0 awareness among institutional respondents as per Appendix 3,
indicates a high level of awareness (92%), reflecting a strong acknowledgment of the evolving industrial
landscape. The readiness for Industry 4.0 is evident, with 78% having attended seminars or workshops,
showcasing a proactive stance in preparing for technological advancements. Notably, there is substantial
awareness of key Industry 4.0 components, with data analytics (78%), 0T (81%), and cloud computing (75%)
leading the forefront. However, there is room for improvement in understanding digital forensics (50%) and
machine learning (67%), suggesting areas where institutions can enhance their focus to align more
comprehensively with the diverse facets of Industry 4.0. Overall, the data highlights a positive inclination
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towards Industry 4.0 awareness and readiness, emphasizing the need for ongoing education and exploration of

its intricate components.

The frequency analysis as per Appendix 4, on Industry 4.0 awareness among industry respondents
demonstrates a solid understanding, with 86% indicating awareness, aligning with the evolving technological
landscape. While a significant proportion (55%) has attended seminars or workshops, there remains room for
improvement in enhancing readiness for Industry 4.0, as 45% have not participated in such events. Notably,
there is widespread awareness of key Industry 4.0 components, with high percentages for 10T (86%), automation
and robotics (91%), and data analytics (82%). However, there is a noticeable gap in awareness of digital
forensics (36%), emphasizing an area where industries may benefit from increased focus. The data overall
suggests a positive inclination towards Industry 4.0 awareness in industries, with potential for further

educational initiatives to bridge existing gaps in specific components.

Appendix -3
Familiarity with the Digital Components
Glossary from the Institutional Sector

Characteristics Frequency Percentage

Appendix -4
Familiarity with the Digital Components
Glossary from the Industrial Sector

Characteristics Frequency Percentage

Awareness on industry 4.0

Awareness on industry 4.0

Aware 33 92% Aware 19 86%
Not aware 3 8% Not aware 3 14%
Total 36 100% Total 22 100%

Readiness on Industry 4.0
Seminar/Workshop

Readiness on Industry 4.0
Seminar/Workshop

attended 28 78% attended 12 55%
Not attended 8 22% Not attended 10 45%
Total 36 100% Total 22 100%
Awareness on Artificial Intelligence Awareness on Artificial Intelligence
Aware 31 86% Aware 19 86%
Not aware 5 14% Not aware 3 14%
Total 36 100% Total 22 100%
Awareness on 14.0 components- Data Awareness on 14.0 components- Data
Analytics Analytics
Aware 28 78% Aware 18 82%
Not aware 8 22% Not aware 4 18%
Total 36 100% Total 22 100%
Awareness on 14.0 components- 10T Awareness on 14.0 components- 10T
Aware 29 81% Aware 19 86%
Not aware 7 19% Not aware 3 14%
Total 36 100% Total 22 100%
Awareness on Machine Learning Awareness on Machine Learning
Aware 24 67% Aware 14 64%
Not aware 12 33% Not aware 8 36%
Total 36 100% Total 22 100%
Awareness on Cloud Computing Awareness on Cloud Computing
Aware 27 75% Aware 18 82%
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Not aware 9 25% Not aware 4 18%
Total 36 100% Total 22 100%
Awareness on Digital Forensics Awareness on Digital Forensics
Aware 18 50% Aware 8 36%
Not aware 18 50% Not aware 14 64%
Total 36 100% Total 22 100%
Awareness on Automation and Robotics Awareness on Automation and Robotics
Aware 28 78% Aware 20 91%
Not aware 8 22% Not aware 2 9%
Total 36 100% Total 22 100%

5.3 Lifelong Learning Attributes for Institution and Industry:

The frequency analysis as per Appendix 5, for institutional respondents’ sheds light on their perspectives

regarding talent management, faculty readiness, and skill forecasting within the realm of Industry 4.0. A notable

majority (53%) of institutions affirm the existence of talent management forums, showcasing a commitment to

student and faculty acquisition and retention. Moreover, an overwhelming 72% express confidence in their

faculty's readiness to learn new skills, underlining a proactive approach to faculty development. Additionally,

an impressive 78% of institutions engage in skill forecasting for the next 5 years, aligning the preparation of

their curriculum with anticipated skill requirements. These findings underscore the institutions' dedication to

strategic planning and adapting education to the evolving landscape of Industry 4.0, creating a conducive

environment for both students and faculty.

Appendix -5
Skill and Lifelong Learning Assessment
from the Institutional Sector

Appendix -6
Skill and Lifelong Learning Assessment from
the Industry Sector

Characteristics  Frequency Percentage

Characteristics Frequency Percentage

My institute is having talent management
forum for students and faculty acquisition

My industry is having talent management
forum for employee acquisition and

and retainment retainment

Yes 19 53% Yes 10 45%
No 17 47% No 12 55%
Total 36 100% Total 22 100%

My faculty is ready to learn new skills My employee is ready to learn new skills
Yes 26 2% Yes 8 36%
No 10 28% No 14 64%
Total 36 100% Total 22 100%

My institution is having forecasting of new
skill requirements the preparation of

curriculum
Yes 28 78%
No 8 22%
Total 36 100%

My industry is having Skill forecasting for the
next 5 years

Yes 7 32%
No 15 68%
Total 22 100%
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The mean analysis table as per Appendix 7, provides insights into the institutional perspective on Industry
4.0 and technological advancements. Notably, the institutions exhibit a strong commitment to collaboration, as
reflected in the high mean scores for industry collaboration for emerging skills (4.08) and under CSR initiatives
(3.89). The emphasis on online programs with government and university collaboration is evident (3.97),
highlighting a recognition of the importance of digital education. Additionally, institutions prioritize digital
tools for knowledge management and skill enhancement (4.28) and mandate funding for digital skills (4.22),
showcasing a proactive approach. While there's readiness to adopt new technologies (4.22), the mean scores
suggest a slightly lower inclination to develop infrastructure (3.78) and tie-ups for skill assessment (3.55). The
data suggests a positive outlook on student readiness (3.6), equipment availability (3.78), and a strong belief in
fostering a lifelong learning attitude (4.22). However, there's a perceived lack of quality-oriented info sharing
platforms (3.61), indicating potential areas for improvement in academic upskilling and enhancements. Overall,
the institutions are actively engaged in preparing for Industry 4.0, with opportunities for further infrastructure

development and collaboration initiatives.

Appendix 7 - Mean performance of respondent’s perception from Institution on
Technological Advancements and Urging a Lifelong Learning Mindset
Factors Mean
My institution is having Industry collaboration to train emerging skills for

student and faculty members g8
My institution is having Industry collaboration under CSR initiative for
: : - : 3.89
internship and digital skill courses
The Government and universities are offering wide range of online
. . . . 3.97

programs with the collaboration of industries
My students are able to leverage on digital tools for collaboration and 3.92
remote connectivity .
We use digital tools for knowledge management and skill enhancement of 428
students '
The institutional funding for Digital Skill is mandatory 4.22
Does your institute ready to adopt new technologies then and there 4.22
Does your institute ready to develop infrastructure for new technologies 3.78
Do you have idea to tie-up with industry for the assessment of emerging

. 3.55
skills another 5 years?
Do you feel the student readiness to adopt new technologies then and 36
there? '
Does your student have required equipment to use the new technologies 3.78
Do you think the student possess lifelong learning attitude for 4.92
technological advancements? '
There is a lack of quality-oriented info sharing platforms for academic 361

upskilling and enhancements

The frequency analysis table as per the Appendix 6, from industry respondents provides insights into their
perspectives on talent management, employee readiness, and skill forecasting within the context of Industry
4.0. A significant portion (45%) of industries acknowledges the existence of talent management forums,

reflecting a proactive approach to employee acquisition and retention. However, concerning employee readiness
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for new skills, the data indicates a lower affirmative response, with only 36% confirming their employees'
readiness. Additionally, a notable proportion (68%) of industries does not have a skill forecasting mechanism
for the next 5 years, suggesting a potential gap in anticipating and preparing for future skill requirements. These
findings emphasize the importance of fostering a learning culture and strategic workforce planning to align with

the dynamic demands of Industry 4.0.

The mean analysis table as per Appendix 8, for industry respondents provides insights into their
perspective on Industry 4.0 and technological advancements. Industry respondents demonstrate active
engagement in collaboration, with moderate mean scores for institution collaboration for emerging skills (2.69)
and digital skills for business (2.03). The offering of a wide range of online programs through collaboration is
recognized (3.14), reflecting a balanced approach. Notably, employees exhibit a high capability to leverage
digital tools for collaboration and remote connectivity (3.82) and actively engage in knowledge management
and skill enhancement (3.82). The mean scores for industry readiness to adopt new technologies (4.55), develop
infrastructure (4.22), and the employee's readiness (4.12) and lifelong learning attitude (4.12) are notably high,
showcasing a proactive stance. However, there are comparatively lower mean scores for the intention to tie up
with labor markets for skill assessment (2.78), suggesting a potential area for further exploration. Overall, the
data indicates a positive industry outlook on technological advancements, with a strong emphasis on workforce

readiness and lifelong learning attitudes.

Appendix 8 - Mean performance of respondent’s perception from Industries on
Technological Advancements and Urging a Lifelong Learning Mindset

Factors Mean
My organization is having institution collaboration to train emerging skills for
2.69
student and faculty members
My organization is having Industry / Government collaboration for establishing
7 . . 2.03
Digital skills for business
My organization is offering wide range of online programs with the
. : : R 3.14
collaboration of industries / government / institutions
My employees are able to leverage on digital tools for collaboration and 3.82
remote connectivity '
We use digital tools for knowledge management and skill enhancement of 3.82
employees '
My organization have enough fund facilities for Digital Skills execution 3.59
Does your institute ready to adopt new technologies then and there 4.55
Does your industry ready to develop infrastructure for new technologies 4.22
Do you have idea to tie-up with labor market / skill survey to assess the 578
emerging skills another 5 years? '
Do you feel the employee readiness to adopt new technologies then and there? 4.12
Does your employee have required equipment to use the new technologies 3.92
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Do you think the employee possess lifelong learning attitude for technological

advancements? 4.12

6. Recommendations:

The study underscores key recommendations to enhance collaboration and readiness for Industry 4.0 challenges.
Prioritizing collaboration is pivotal, urging both industries and institutions to intensify partnerships for holistic
skill development and technological advancements. Active participation in readiness programs, like seminars
and workshops, is crucial for stakeholders to stay well-informed and prepared for the evolving technological
landscape. Industries, especially those with high readiness scores, are advised to focus on infrastructure
development to seamlessly adopt new technologies. Targeted educational programs addressing awareness gaps
in digital forensics and machine learning are essential. The cultivation of lifelong learning cultures is
emphasized, highlighting the need for continuous skill development and adaptability. Collaboration
initiatives between industries and institutions for skill assessments and alignment with labor market
requirements should be explored. Institutions must ensure accessibility to required equipment for utilizing new
technologies, and the development of quality-oriented information sharing platforms is recommended. Lastly,
expanding CSR initiatives for internship and digital skill courses in industries is encouraged to deepen their
impact on education and skill development. Continuous monitoring and adaptation to the evolving Industry 4.0
landscape are deemed vital for both sectors to stay ahead of technological advancements and ensure a seamless

transition into the future.

In addition to the above recommendations, it is advised to establish a biennial structured workforce training
program for technical advancements, ensuring a regular update of skills in line with Industry 4.0. This cyclical
approach aligns with the rapid pace of technological changes, guaranteeing an- adaptable and competent
workforce. For students, a strategic emphasis on value-added education through tailored certificate courses
enhances employability, catering to Industry 4.0 demands. Integrating such courses into the academic
curriculum prepares students for the dynamic job market, emphasizing high-demand skills. These
recommendations underscore the significance of continuous learning and adaptability, aligning educational

programs with the evolving technological landscape of Industry 4.0.
7. Conclusions

The study comprehensively explores the dynamics between industries and institutions in the context of Industry
4.0, emphasizing technological advancements and lifelong learning. Collaboration is underscored, with both
sectors committed to joint initiatives for skill development and emerging technologies. Institutions exhibit
proactive collaboration, especially through CSR initiatives and online programs. High awareness levels of
Industry 4.0 signify collective recognition of technology's transformative power. However, notable
improvements are needed. While institutions demonstrate readiness, industries should enhance participation in

readiness programs and bridge awareness gaps. Addressing these gaps contributes to a holistic understanding
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of Industry 4.0. Infrastructure development and equipment accessibility are focal points for institutions and
industries, ensuring seamless technology integration. The recommendations highlight the need for continuous
collaboration, infrastructure development, and fostering lifelong learning cultures. The study emphasizes
industry-driven skill assessments, quality information sharing platforms, and expanded CSR initiatives for
effective Industry 4.0 preparation. It provides valuable insights into the current landscape and envisions a
collaborative future where institutions and industries navigate challenges and capitalize on opportunities in the
rapidly evolving technological landscape of Industry 4.0. The recommendations serve as a roadmap for
stakeholders to enhance their preparedness and embrace a future where technological advancements and

lifelong learning are integral to success.
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