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One of the factors impacting engineering, science and technology is the digital 
transformation, driven by fast-paced innovations, building on the growing fields of, among
others, data analytics and artificial intelligence. Therefore, professionals will benefit from an
engineering education providing them with knowledge and skills to deal with these 
transformations and innovations properly and responsibly. Universities have a role to play 
to prepare students for a society, and labour market, increasingly shaped by emerging
disruptive technologies. 

 
Without a doubt, Artificial Intelligence (AI) will have a defining place in engineering. AI and
related techniques are already firmly embedded in optimisation, search, and planning
processes. For example, to optimise the design of engineered systems, such as aerospace
components, building structures, or electronic circuits. AI is also widely used to support
supply chain management, through predicting demand, identifying bottlenecks, and finding
the most efficient routes for transportation. 
 
However, in the last decade, AI has witnessed a sea change in performance and scope. AI
can now offer meaningful contributions in engineering domains that previously were the
exclusive realm of educated engineers. This is driven by several revolutions in the field: the 
availability of large amounts of data on which to train machine learning, the unprecedented
availability of computing power through the use of networked on-chip parallel processing, 
interconnected systems through which AI solutions can be made available on the internet, 
and the use of novel machine learning algorithms. 
 
Several categories can be distinguished, each with their specific use in engineering. Deep 
neural networks, for example, find applications in data interpretation and prediction and 
have shown exceptional performance in visual tasks, such as interpreting medical images or 
predictive maintenance. Generative AI, in which the AI produces data starting from a
’prompt’, has shown to be useful in generating natural language, audio and images, and can, 
for example, be used to assist architects in creating and enhancing computer-aided (CAD) 
designs and visualisations. Finally, reinforcement learning, in which the AI is taught to take 
actions based on data, has proven invaluable in energy management and smart grids, 
optimising the control of energy storage systems and energy consumers to balance supply 
and demand efficiently. 
 



While these changes take place at an unprecedented pace, it is key to remind ourselves 
that, at the time of writing, these newer AI systems have only been around for a few years 
and that the engineering profession will witness more revolutions in the next decades. 
These will shape the profession and education in ways that are difficult to predict. Still, a
number of trends are clear. AI will be more accessible than ever before. Not only will it be 
almost imperceptibly integrated into the tools used by engineers, but it will also be easy to 
access AI through online services, reducing the need for in-house computational 
infrastructure and expertise. Another trend which is likely to continue is the bringing 
together of different separate AI systems into a single multipurpose system that can handle 
different kinds of data. These “multimodal” AI systems could, for example, allow an 
engineer to take a photo of a malfunctioning drive shaft, after which the fault is identified 
through an AI-aided procedure including suggestions for appropriate action and parts that 
need to be ordered to solve the problem. 
 

 
Engineers of the future will not only be AI users, but they will also be at the forefront of 
shaping AI. Students in computer science and related disciplines will need training on the 
technical intricacies of AI. Curricula and programmes across universities already have 
recognised the importance of AI and have responded by offering more AI subjects and 
specialities at earlier stages. However, as AI will affect all science and engineering 
disciplines, we will need to train students to use and understand AI in the broadest possible 
sense. Beyond the technology of AI, it also comes with its own ethical, sustainability and 
economic impact which students across all engineering disciplines need to be aware of. 
Already, this need is addressed at some universities by offering faculty-wide or even 
university-wide courses on AI. These courses offer just enough technical details to have an 
informed understanding of AI and complement this by discussing the societal and economic 
implications of AI. 
 
In terms of education, AI will have a strong impact on teaching and learning. It should not be 
seen as a threat to conventional methods of research and learning, but instead as an 
opportunity to improve teaching and learning. Tools aiding teaching practice are already 
available. For instance, PowerPoint adds illustrations to slides to support visual 
communication, Wooclap30 uses AI to generate questions and multiple-choice tests from 
learning material. Students rely on AI for their research and communication. Large Language 
Models help students ideate and phrase their thoughts, Copilot supports students during 
programming. Students will inevitably lose some skills due to AI, similar to the broader 
reduction in manual calculation skills observed following the introduction of the pocket 
calculator. A conversation is needed on which skills are important enough that we should 
ensure they remain part of the curricula, also following the further integration of AI, and 
where the teaching of that skill can instead be supplemented with other skills. 
 



It should be noted that rapid technological and societal evolutions also bring with them 
challenges and threats. There are legitimate concerns about privacy, surveillance, data
ownership and sourcing, shifts in resources and wealth, and the lack of policies, regulations,
or legal frameworks to address these challenges. Engineers of the future should, next to 
being trained in the technologies of the future, also be made aware of the challenges posed
by these new evolutions and develop critical thinking towards the information delivered by 
AI. Finally, actions aimed to enhance digital skills must also address data literacy and put 
more focus on fostering transversal skills that complement increasingly advanced and 
“intelligent” machines and algorithms.  
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