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Engineering Miracles 
• Steam Engine 

• Automobile 
• Radio and Television 
• Telephones  
• Airplane 
• Internet 
• Spacecraft 
• Nuclear technology 



Grand Challenges 
National Academy of Engineering 



How can we make solar 
energy economically viable? 

How can we advance 
personalized learning? 

How can we reverse 
engineer the brain? 

How can we enhance 
virtual reality? 



How can engineering lead to 
advancements in medicine? 

How can we advance 
health informatics? 

How can we better 
secure cyberspace? 

How can we improve 
access to clean water? 



How can we develop carbon 
sequestration methods to fight 
the impact of carbon emissions? 

How can we prevent 
nuclear terror? 

How can we manage the 
nitrogen cycle? 

How can we better harness 
energy from fusion? 



How can we engineer the tools for 
further scientific discovery? 

How can we restore and improve 
urban infrastructure? 



These challenges blend and blur lines 
between disciplines. It is clear that the 
engineer’s of tomorrow needs to have a 
comprehensive and broad-based education. 



People are now talking of 
convergence, the merging of 
technologies and disciplines 
to create an array of new 
techniques and opportunities.  



Source: Sharp, Phillip A., et al. “The Third Revolution: The 
Convergence of the Life Sciences, Physical Sciences, and 
Engineering.” Massachusetts Institute of Technology. January 2011. 



Does Pakistan’s Engineering Curriculum Rise to 
the Challenge? 

The world’s cadre of engineers will seek ways 
to put knowledge into practice to meet these 

grand challenges.  

Applying the: 

• Rules of reason,  

• Findings of science 

• Aesthetics of art 

• Spark of creative imagination 

 

Engineers will continue the tradition of 

forging a better future. 



Or does it needlessly place 
rigid boundaries between 
core engineering subjects 
and everything else? 



Students today will take on 
challenges that, in many cases, we 
haven’t even thought of yet. To 
train engineers of tomorrow, we 
must take an inter-disciplinary and 
open-minded approach. Students 
must learn to think and collaborate 
beyond arbitrary lines drawn by 
university departments. 



Evidence from the Top 
Companies at the forefront of technology, such 
as Google, are increasingly realizing the 
importance of learning and skills outside hard 
engineering subjects.  
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Source: Strauss, Valerie. The surprising thing Google 
learned about its employees – and what it means for 

today’s students.  Washington Post. December 20, 2017 



Conclusion 
• The challenges that Pakistan and the world face currently and in 

the future are complex, and require outside-the-box thinking and 
expertise across disciplines. 

• Employers, researchers, and universities are increasingly 
prioritizing a broad-based and inter-disciplinary education. 

• The focus of our Curriculum needs to be the “Spirit” not the 
“Form” 

• We must not isolate engineering students from the other hard 
sciences, the humanities, and social sciences.  


