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Abstract

With Industry 4.0 constantly improving the industrial landscape, engineering education is
subsequently fraught with the immediate challenge of ensuring synchrony between the ever-
changing needs of automation, smart manufacturing as well as digital transformation. Al-based
tools provide evolving, instantaneous assessment capabilities that allow learning facilitators to
structure educational plans to individual learning styles and abilities. With the aid of machine
learning algorithms, the tools can effectively analyze and record the progress of students;
highlighting their various strengths, areas for improvement and above all, provide personalized
feedback that will ultimately ensure skills acquisition. This paper investigates how such
personalized assessments can enhance Mechanical Engineering students' proficiency in critical
Industry 4.0 competencies, including but not limited to data analytics, robotics, additive
manufacturing and the Internet of Things. The research explores how Al-driven assessment
tools can be integrated into Mechanical Engineering curricula to better prepare students for
Industry 4.0. The study would evaluate how Al can tailor educational experiences based on
students' unique learning styles, abilities, and progress, specifically in core Mechanical
Engineering disciplines and assess how Al-based tools can help bridge the gap between
traditional mechanical engineering education and the evolving needs of Industry 4.0. Finally,
the research proposes that Al-driven assessment tools enhance personalized learning
experiences and further support a curriculum that is adaptive to technological advancements in
Industry 4.0. By encouraging a profound awareness of Al’s contribution to education, this
study contributes to the current discussion on modernizing engineering curricula for future
industry requirements.
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What is Industry 4.0?

* Fourth industrial revolution,
characterised by the integration of
digital technologies such as Al, loT,
Robotics, and Big Data into
manufacturing and industrial processes.

* Emphasises interconnected machines,
systems, and processes, enabling real-
time data exchange and decision-
making across the production chain.
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Introduction

* By 2030, 85% of the jobs that
today's learners will be doing does
not exist yet.

* Educational institutions must align
with industry needs to produce
‘competent’ engineers.
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Background

* Personalised Learning: Al is increasingly being used
to create tailored learning experiences, adapting
content and pacing to individual student needs.

* Al-Powered Assessments: Automated grading
systems and Al-driven feedback tools are becoming

more common, providing immediate, detailed
feedback.

* Learning Analytics: Al is helping educational
institutions analyse student data to predict
performance.




ROBERT GORDON
UNIVERSITY ABERDEEN

Theoretical Framework

* Constructivist Learning Theory

Personalised learning experiences by tailoring content and assessments to individual learning styles and aligning
with constructivist approaches.

* Industry 4.0 Competencies

Focuses on integrating Al-driven assessments to enhance the development of key technical and professional
competencies.

* Learning Analytics

Utilises Al to track and analyse student performance data, enabling adaptive learning pathways and early
interventions to improve outcomes and retention rates in engineering education.

* Feedback Loops and Scaffolding

Provides real-time feedback and customised learning scaffolding, allowing students to build upon existing
knowledge and advance through more complex engineering concepts at their own pace.
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Methodology and Case Selection

* Mixed-Method Approach:
Quantitative (student performance
data) + qualitative (surveys and
interviews).

* Al Tools Analysed:

Adaptive learning platforms and
intelligent assessment systems.
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Data and Results

* Retention Rates

20% improvement in courses that incorporated Al-driven assessments, compared to traditional methods?.

* Improved Student Performance

Performance in practical assessments increased by 30% for students using Al-based adaptive learning
systems, as compared to traditional methods?.

* Reduction in Dropout Rates

Dropout rates decreased by 15% in engineering programmes where Al-driven formative assessments were
used3.

* Improvement in Practical Skills Mastery

Engineering students demonstrated a 25% improvement in practical skill mastery when Al-driven
assessments were integrated into lab-based courses®.
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Conclusion

* Al-driven assessment tools offer great potential in personalising Engineering Education.

* The adoption of Al-driven assessment tools contributes significantly to the modernisation of
Engineering Education.

* The integration of Al-driven assessment tools in Engineering Education is crucial in transforming
the educational landscape to be more inclusive while being meeting the challenge of offering
adaptive learning experiences that meet Industry 4.0 demands.

* Policy changes in educational institutions must prioritise adaptive learning of frameworks to
foster highly skilled engineers ready for the demands of the evolving industry.
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Thank you for listening!
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Al in education is not about replacing teachers;
itis about empowering them to inspire and

engage students in ways that were previously
unimaginable!
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