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What is the cost of a Terabyte storage (1TB  = 1000 
Gigabytes) in 1964?

• Today, it is less that $35.

• In 1964, a terabyte of storage cost $3500000000. ($3.5 
billion).

http://www.huffingtonpost.com/entry/pwc-five-global-shifts-reshaping-the-
world_us_587a5c6ee4b077a19d180e1e

http://www.huffingtonpost.com/entry/pwc-five-global-shifts-reshaping-the-world_us_587a5c6ee4b077a19d180e1e
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The First New Vacuum Tube Computer 
Design For Well Over Half A Century

Computers 1950s hi-res stock 
photography and images - Alamy

Old computer card based on diode transistor logic with no bypass... | 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fhackaday.com%2F2021%2F07%2F12%2Fthe-first-new-vacuum-tube-computer-design-for-well-over-half-a-century%2F&psig=AOvVaw0SBbxfX1hWjZDw7o-i3OwX&ust=1716409816492000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCJCWif3Kn4YDFQAAAAAdAAAAABAE
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.alamy.com%2Fstock-photo%2Fcomputers-1950s.html&psig=AOvVaw28pASJyDn0GYr1o1ZC9yGK&ust=1716409366526000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCKiNx6bJn4YDFQAAAAAdAAAAABAJ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2FOld-computer-card-based-on-diode-transistor-logic-with-no-bypass-capacitors_fig2_224245407&psig=AOvVaw2_CwGFqNDfGzqhBB23__D9&ust=1716409585145000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCLjDjo_Kn4YDFQAAAAAdAAAAABAE
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computer chip ...
IBM's new 2-nm chips

If transistors can't get smaller, 
then coders have to get smarter 
| MIT News

https://www.google.com/url?sa=i&url=https%3A%2F%2Fniklasrosenberg.com%2Fblog%2F2020%2F7%2F15%2Fwhat-does-it-mean-to-have-60-billion-transistors-in-a-computer-chip&psig=AOvVaw2FlQT8hqMakTQVbuDHiXVt&ust=1716409967618000&source=images&cd=vfe&opi=89978449&ved=2ahUKEwiOjMXEy5-GAxWpV6QEHSEXAq0Qr4kDegQIARB1
https://www.google.com/url?sa=i&url=https%3A%2F%2Fnewatlas.com%2Fcomputers%2Fibm-2-nm-chips-transistors%2F&psig=AOvVaw2FlQT8hqMakTQVbuDHiXVt&ust=1716409967618000&source=images&cd=vfe&opi=89978449&ved=2ahUKEwiOjMXEy5-GAxWpV6QEHSEXAq0Qr4kDegQIARBz
https://www.google.com/url?sa=i&url=https%3A%2F%2Fnews.mit.edu%2F2020%2Fmit-csail-computing-technology-after-moores-law-0605&psig=AOvVaw2FlQT8hqMakTQVbuDHiXVt&ust=1716409967618000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCPiYg8XLn4YDFQAAAAAdAAAAABAS


Potential Reference Book
Papers

https://scholar.google.com/citations?user=mrda9d4AAAAJ&hl=en

https://peer.asee.org/?q=Bala+Maheswaran

My Proposed Global Engineering Education Course

bm_asee_papers_book_v2_Topic_Web.htm
https://scholar.google.com/citations?user=mrda9d4AAAAJ&hl=en
https://peer.asee.org/?q=Bala+Maheswaran
file:///C:/Users/b.maheswaran/Desktop/CourseGlobal%20Education%20for%20Engineers-/Syllabus_GlobalEducation_bm_v1.htm


UN Sustainable Development Goals (SDG)
They were adopted by all United Nations Member States in September 2015 

as part of the 2030 Agenda for Sustainable Development. 





National Academy of Engineering (NAE)  
Grand Challenges for Engineers 

1. Make solar energy economical 
2. Provide energy from fusion 
3. Develop carbon sequestration methods 
4. Manage the nitrogen cycle 
5. Provide access to clean water 
6. Restore and improve urban infrastructure 
7. Advance health informatics 
8. Engineer better medicines 
9. Reverse-engineer the brain 
10.Prevent nuclear terror 
11.Secure cyberspace 
12.Enhance virtual reality 
13.Advance personalized learning 
14.Engineer the tools of scientific discovery 



Global Challenges
Technology Could Solve

1. Carbon sequestration
2. Grid-scale energy storage
3. Universal flu vaccine
4. Dementia treatment
5. Ocean clean-up
6. Energy-efficient desalination
7. Safe driverless car
8. Embodied AI
9. Earthquake prediction
10. Brain decoding



Group of Seven (G7) Vs. Emerging Markets (E7)

Leading Emerging Markets Set to Overtake G7 Economies by 2050







Global Education
What Constitutes Global Citizens in the Realm of Global 
Education?

▪ Individuals not limited by single national or cultural 
identity.

▪ See themselves as part of broader global community.
▪ Care about others, environment, and global 

challenges like poverty and fairness.
▪ Global education teaches values and skills for good 

global citizenship.



The Global Citizenship Education definition

Provided by the United Nations Educational, Scientific and Cultural 
Organization (UNESCO). Their objectives include:

By 2030, ensure that all learners acquire the knowledge and 
skills needed to promote sustainable development, including, 
among others, through education for sustainable 
development and sustainable lifestyles, human rights, gender 
equality, promotion of a culture of peace and non-violence, 
global citizenship and appreciation of cultural diversity and 
of culture’s contribution to sustainable development. Ref: 

UNESCO, 2018

They have embraced Global Citizenship Education as a pivotal 
component to support the achievement of the United Nations' 
sustainable development goal for education (SDG). 



Global Citizens Education
Education for 

Diversity and 

Inclusion

Education for 

Civic 

Participation

Education for 

Economic 

Participation

Education for Managing 

Resources

Gender Equality 

Education

Civic Education Entrepreneurial 

Education

Education for 

Sustainable 

Development
Anti-Racist Education Development 

Education

21st Century Skills Environmental Sciences 

Education

Multicultural 

Education

Social Justice 

Education

Intercultural Education Conservation Education  

/ Nature Studies

.Ref: https://gcedsolutions.com/2021/03/23/what-is-global-citizenship-education/

Proposed Global Engineering Education Course Goals:

• Provide knowledge, skills, perspectives for interconnected world.

• Explore cultural diversity and ethical considerations.

• Understand globalization's impact on engineering practices.

• Enhance communication abilities and intercultural teamwork.

• Refine problem-solving skills within global challenges framework.



How can we effectively integrate the proposed 7-module 

Global Engineering Education course structure into existing 

engineering curricula without overwhelming students?



Discussion Questions

• What does it mean to be a "global engineer citizen" in your specific 
engineering discipline?

• What are the top 3 actionable steps your institution could take 
immediately to advance global citizenship in engineering education?

• What is one commitment you're willing to make to advance global 
citizenship in engineering education?

• How will you continue this conversation within your own institution and 
professional networks?



Academic Integration:

• Target: Any academic year (freshman through senior).

• Timing: After major selection for relevant case studies.

• Assessment: Class participation, assignments, final projects.

Teaching Enhancement:

• Guest lectures for specific modules.

• Real-world perspective seminars.

• Interactive approach implementation.



Global Necessities 
• These are world's most pressing challenges. They provide a 

framework for academia, governments, organizations, and 
individuals to work together towards a more sustainable and 
equitable future.

• Uniting Academia, Government, Industries and Society for 
Sustainability and Equity.



Potential Resources
• We currently have a diverse student body from various countries, and 

we're actively engaged in multiple collaborative initiatives worldwide. 
What we require is a strategic approach to transform our education 
into a truly global endeavor.

o Much like how we extract gold from the Earth because it's 
already there, 

o harness oil from the ground, 
o produce microchips from sand using our knowledge and skills.

• We can establish a global education environment without 
necessitating additional resources. Instead, what we need is an 
injection of creativity.



Sand to Chips Making computer chips

1. Sand 

2. Purification

3. Melting and Growing Silicon Ingots

4. Slicing into Wafers

5. Oxidation to grow a layer of silicon dioxide (SiO2) 
on their surface. 

6. Photolithography: This step defines the transistors 
and interconnections of the integrated circuit.

7. Etching: Leaving behind the desired patterns.

8. Doping: To create semiconductor devices 
(transistors), 

9. Deposition:

10. Annealing:

11. Chemical Mechanical Polishing (CMP):

12. Back-End Processes:

13. Testing:

14. Packaging:

15. Quality Control:

16. Final Testing:

17. Distribution:



Total International students: 1,057,188
China: 289,526
India: 268,923
Sub-Saharan Africa: 18 percent

Ref:
https://www.insidehighered.com/news/global/international-students-us

How can engineering programs leverage their international 

student population (1,057,188 students from diverse countries) as 

a resource for global education?



Why is sustainability in engineering education so crucial? 

• It is about preparing the next generation of engineers to be leaders 
in sustainable practices. 

• By educating students with the knowledge and skills to address 
environmental, social, and economic challenges.

• We empower them to create a positive impact on the world.

• Integrating sustainability into the engineering curriculum allows us 
to foster awareness and understanding of sustainable practices 
from the very beginning. 

• We can no longer afford to teach engineering in isolation from its 
environmental and societal implications. 

• By incorporating sustainability-focused courses and modules, we 
ensure that every engineer has a solid foundation in sustainable 
principles.



Preparing Engineering Students for the Future

• We must prepare future engineers to appreciate, include, and 
better understand the perspectives and needs of people. 

• Our empathy enables human-centered design, understanding 
stakeholder needs, and co-designing with the community. 

• By taking steps to position people at the center of innovation, 
we build an inclusive environment and better future 
engineers. 

• The future engineers must be prepared to lead their 
immediate engineering communities across other disciplines 
and in their greater communities.

What steps do we need to make this happen? 



Summery

• Sustainability in engineering education is not an option; it is a 
necessity. 

• We owe it to future generations to prepare engineers who are 
equipped with the knowledge, skills, and mindset to create 
sustainable solutions for a better tomorrow. 

• By integrating sustainability principles via Science and 
Technology into our curriculum, fostering project based 
experiential learning, engaging with industry, empowering 
students, and assessing our progress, we can truly make a 
difference.

• Let us embrace the challenge and grab this opportunity to 
transform engineering education. 

• Together, we can build a sustainable future, i.e., Engineering 
for One Planet.


