331

Chapter 13
Investigation of STEM
in Industry 5.0

G. Prasad
https://orcid.org/0000-0002-5709-9182

Chandigarh University, Punjab, India

ABSTRACT

STEM professionals are at the forefront of integrating emerging technologies into
manufacturing processes. This includes the development and implementation of
technologies like advanced robotics, augmented reality, and virtual reality, which
are central to Industry 5.0's human-machine collaboration. IoT devices generate
massive amounts of data in Industry 5.0. STEM experts are needed to design and
maintain these devices and develop data analytics solutions to extract actionable
insights from this data. This data-driven decision-making is critical for optimizing
processes. Al and machine learning are central to Industry 5.0, enabling machines
to learn from human interaction and adapt accordingly. Data scientists and Al
experts develop the algorithms and models that make this possible. As Industry 5.0
evolves, there's a growing emphasis on sustainable manufacturing and reducing
environmental impact. STEM professionals contribute to designing eco-friendly
manufacturing processes and materials. Protecting the interconnected systems and
data in Industry 5.0 is critical.

INTRODUCTION

STEM (Science, Technology, Engineering, and Mathematics). It is a multidis-
ciplinary approach to education that combines all four disciplines into a unified
learning paradigm focused on practical applications in the real world. Science is
the methodical examination of the natural and physical world using observation
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and experiments. It promotes the development of critical thinking skills, the ability
to solve problems, and a more profound comprehension of the universe. Scientif-
ic education promotes inquisitiveness and provides students with the abilities to
formulate hypotheses, conduct experiments, and evaluate evidence. Technology
in STEM education encompasses the various tools, methods, and gadgets that are
specifically designed to address challenges and enhance the quality of human ex-
istence. It encompasses a wide range of items, ranging from basic instruments to
intricate computer systems and software. Acquiring knowledge about technology
enables students to develop expertise in using and developing technological solu-
tions, which are essential in contemporary society. Engineering is the application
of scientific and mathematical concepts to create, construct, and sustain structures,
machines, and systems. The focus is on fostering creativity, innovation, and pragmatic
problem-solving. Engineering education enables students to acquire the skills and
knowledge necessary to develop solutions that effectively address specific require-
ments, while taking into account several factors such as financial limitations, safety
considerations, and environmental consequences. Mathematics serves as the primary
means of communication in the fields of science and technology. It encompasses
the examination of numerical values, quantities, geometric forms, and regularities.
Mathematics education equips pupils with vital proficiencies in deductive reasoning,
solution-oriented thinking, and analytical cognition. Comprehending and progressing
in the other STEM disciplines is essential.

STEM education focuses on the integration of science, technology, engineering,
and mathematics courses into aunified and comprehensive learning experience, rather
than teaching them separately. This interdisciplinary approach promotes students'
recognition of the interrelations among many disciplines and their collaborative
potential in addressing practical challenges. STEM education involves hands-on,
project-based learning that allows students to actively participate in meaningful tasks,
hence highlighting the practicality and importance of their studies. This technique
not only improves their comprehension and memory of information but also fosters
a lifetime curiosity in acquiring knowledge and exploring new things.

STEAM (Science, Technology, Engineering, Arts, and Mathematics) signifies a
progressive educational approach thatincorporates the arts alongside the conventional
STEM disciplines. This incorporation acknowledges the significance of originality
and advancement in technical disciplines and strives to offer a more comprehensive
education. Here is an in-depth examination of STEAM and its importance: STEAM
education integrates the arts into the conventional STEM framework, highlighting
the significance of creativity and design thinking in addition to scientific and math-
ematical foundations. The arts component encompasses disciplines such as visual
arts, music, drama, and literature. Its primary objective is to cultivate creativity,
critical thinking, and problem-solving abilities.
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