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Adapting Industrial Engineering Curriculum for the AI Era 
 
Liem Ferryanto 
Senior Director – Center of Excellence for Statistics-Aided Engineering – Applied Materials, Santa Clara California, 
USA 

 
 
The rapid advancement of artificial intelligence is fundamentally transforming how industrial engineers approach 
problem-solving, system optimization, and decision-making. As automation and intelligent systems become 
integral to manufacturing, supply chains, and operations, IE programs must evolve to prepare graduates for this 
new landscape. 

 
The Imperative for Change 
 
Traditional industrial engineering curricula, while foundational, require significant updates to remain relevant. 
The integration of AI technologies into industrial processes demands engineers who can bridge the gap between 
classical IE principles and emerging digital capabilities. This evolution isn't just about adding technology 
courses—it's about fundamentally reimagining how industrial engineers think about systems and solutions. 

 
Core Adaptations Needed 

 
AI-Augmented Decision Making: Modern IE curricula must integrate AI-powered analytics throughout all core 
courses. Students need to learn how to collaborate effectively with AI systems, using prompt engineering and AI-
assisted analysis while maintaining critical thinking about AI-generated insights. This requires updating 
operations research, quality engineering, and manufacturing systems courses to include AI integration strategies. 
 
Digital Twin and AI Agent Integration: The ability to create virtual representations of physical systems 
enhanced by intelligent agents is becoming essential. Industrial engineers must understand how to model 
complex systems using digital twin technology while deploying AI agents that can monitor, analyze, and optimize 
these systems in real-time. 
 
Human-Centered AI Design: As AI systems become more prevalent, the human element requires even more 
careful consideration. IE programs must emphasize designing AI-enhanced systems that augment human 
capabilities rather than replace them, ensuring that technology serves to enhance human decision-making and 
system performance. 

 
Essential New Courses 
 
AI Engineering for Industrial Systems: A comprehensive course covering AI system architecture, model 
deployment, and lifecycle management specifically for industrial applications. Students learn to design AI 
workflows, integrate multiple AI models, and develop robust AI solutions that can operate reliably in industrial 
environments. 
 
AI Agent Development: A dedicated course focusing on creating autonomous agents for industrial processes. 
Students learn to develop agents that can make real-time decisions, adapt to changing conditions, and collaborate 
with human operators in manufacturing, supply chain, and quality control systems. 
 
Human-AI Collaboration in Industrial Settings: A course addressing the critical skills of working effectively 
with AI systems, including prompt engineering, AI-augmented problem-solving, and maintaining human oversight 
in automated processes. This course emphasizes understanding AI limitations, bias detection, and ethical 
considerations in AI deployment. 
 



Data Science for Industrial Engineering: Beyond basic statistics, students need comprehensive training in data 
preprocessing, feature engineering, and model evaluation, with emphasis on integrating AI-powered analytics 
platforms and traditional industrial engineering tools. 

 
Skills for the Future 
 
Programming in the AI Era: While AI assistants can help with code generation, the nature of programming 
proficiency has evolved rather than diminished. Students now need to develop "AI-augmented programming" 
skills—understanding how to effectively collaborate with AI coding assistants, prompt engineering for code 
generation, and critically evaluating AI-generated solutions. Core competencies should include Python and R 
fundamentals, but with emphasis on problem decomposition, algorithm design thinking, and code review 
capabilities. 
 
AI Engineering and Agent Development: Beyond traditional programming, students must understand AI 
system architecture, model deployment, and maintenance. This includes learning to design AI workflows, 
integrate multiple AI models, and develop autonomous agents that can make decisions within industrial systems. 
Students should gain hands-on experience with AI development frameworks and understand the principles of 
training, fine-tuning, and deploying AI models for specific industrial applications. 
 
Human-AI Collaboration: Perhaps most importantly, students need to develop skills in working alongside AI 
systems—knowing when to rely on AI recommendations, when to override them, and how to maintain human 
oversight in automated processes. This includes understanding AI limitations, bias detection, and maintaining 
accountability in AI-driven decisions. 
 
Data visualization and analysis tools like Tableau and Power BI remain crucial, but students should also learn to 
integrate these with AI-powered analytics platforms. Equally important are soft skills: collaboration, communication, 
and the ability to present complex technical concepts to non-technical stakeholders—skills that become even 
more valuable as AI handles routine tasks. 
 
Perhaps most crucially, programs must instill a commitment to lifelong learning and adaptability. The pace of 
technological change means that today's cutting-edge techniques may be obsolete within a few years. Students 
need to develop the mindset and skills to continuously update their knowledge throughout their careers. 

 
Interdisciplinary Integration 

 
The future of industrial engineering lies in collaboration across disciplines. Programs should encourage 
partnerships with computer science, electrical engineering, and business departments. Real-world projects 
involving industry partners can provide students with practical experience in developing interdisciplinary solutions 
to complex problems. 

 
The Path Forward 
 
Adapting IE curricula for the AI era requires more than adding new courses—it demands a fundamental shift 
toward AI-augmented engineering practices. By integrating AI engineering concepts throughout the curriculum, 
emphasizing human-AI collaboration, and developing AI agent development capabilities, we can prepare 
graduates who are not just ready for the future, but capable of leading the transformation. 
 
The industrial engineers of tomorrow will need to be AI-fluent systems thinkers who can design, deploy, and 
manage intelligent systems while maintaining the human-centered approach that defines our profession. They 
must be comfortable working alongside AI agents, capable of developing their own AI solutions, and skilled at 
maintaining human oversight in increasingly automated environments. The time to begin this transformation is 
now. 
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