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1 

Building a Sustainable Future through Global 1 

Education 2 

 3 
 4 

Introduction 5 
 6 
Global education serves as a formidable catalyst in shaping the trajectory 7 

of a sustainable future for our planet. This report meticulously examines the 8 
multifaceted ways in which global education initiatives play an instrumental 9 

role in cultivating environmental consciousness, instilling social responsibility, 10 
and fostering cultural awareness. The narrative underscores the harmonious 11 

intersections between these initiatives and two foundational frameworks: The 12 

United Nations Sustainable Development Goals (SDGs – Appendix 1) and the 13 
Grand Challenges for Engineers outlined by the National Academy of 14 
Engineering (NAE – Appendix 2). 15 

Furthermore, the report underscores the imperative of seamlessly 16 
integrating global perspectives into educational frameworks. This integration is 17 

paramount in the cultivation of individuals who are not only environmentally 18 

conscious but also socially responsible and culturally aware. By incorporating 19 
global dimensions into educational paradigms, we aim to nurture a generation 20 
equipped to confront and address the intricate challenges encapsulated within 21 

the global landscape. 22 
The exploration within these pages delves into the diverse ways in which 23 

global education initiatives contribute substantially to sustainability. 24 
Additionally, it delves into how they facilitate cross-cultural understanding, 25 

providing learners with the tools and insights necessary to confront and 26 
overcome the complex challenges that span across borders. A key focal point 27 
of our investigation will revolve around the intersection of addressing Global 28 

Challenges through Engineering Solutions and adopting a Sustainability 29 
Approach. In doing so, we endeavor to unravel the transformative potential 30 

embedded in the marriage of global education, engineering innovation, and a 31 
steadfast commitment to sustainability. 32 

 33 
 34 

Intersecting the UN Sustainable Development Goals (SDGs) and NAE 35 

Grand Challenges 36 
 37 

The United Nations SDGs serve as a comprehensive roadmap for 38 
addressing global challenges, spanning from the eradication of poverty to 39 
climate action. Adopted in September 2015, the SDGs provide a framework for 40 
global sustainability, encompassing goals such as No Poverty, Zero Hunger, 41 

Quality Education, Gender Equality, Clean Water and Sanitation, Affordable 42 
and Clean Energy, Industry, Innovation, and Infrastructure, Reduced 43 
Inequalities, Sustainable Cities and Communities, Responsible Consumption 44 
and Production, Climate Action, Life Below Water, Life on Land, Peace, 45 
Justice, and Strong Institutions, and Partnerships for the Goals. Our efforts 46 
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align with several SDGs, reflecting a commitment to holistic and integrated 1 
global education. 2 

Concurrently, the NAE Grand Challenges delineate specific engineering 3 
objectives indispensable for sustainable development. The NAE has identified 4 
critical global issues, such as making solar energy economical, providing clean 5 

water access, and advancing health informatics, as Grand Challenges for 6 
Engineers. These challenges align with the SDGs, emphasizing the vital role of 7 
engineering solutions in achieving sustainable development. Moreover, beyond 8 
the NAE Grand Challenges, technology offers solutions (Appendix 3) to global 9 
issues like carbon sequestration, grid-scale energy storage, universal flu 10 

vaccines, dementia treatment, ocean clean-up, energy-efficient desalination, 11 
safe driverless cars, embodied AI, earthquake prediction, and brain decoding. 12 

These technological advancements significantly contribute to building a 13 

sustainable future, showcasing the interconnectedness of global goals and 14 
innovative solutions. 15 

 16 
 17 

Global Education and Citizenship 18 
 19 

Numerous groups and researchers have conducted extensive studies on 20 
global education, global citizenship, and the imperative need to cultivate 21 

responsible global educators. The foundation of global citizenship education 22 
lies in teacher training and ongoing professional development [1]. 23 
Incorporating global learning has become an essential component of 24 

international education, yet there remains a lack of clarity on how to precisely 25 

comprehend and foster it. A dynamic systems approach to analyze the 26 
rationale, methodologies, and the development of knowledge, skills, and 27 
attitudes associated with global learning in higher education [2]. In university-28 

based preparation programs, faculty and administrators play a crucial role by 29 
exemplifying civic responsibility and instilling a global perspective in aspiring 30 

teachers and leaders [3]. Additionally, various other studies have delved into 31 
these issues [4-6]. 32 

Global education serves as a transformative force, molding individuals 33 
into conscientious global citizens who extend their concerns beyond the limits 34 

of nationality and culture. By instilling a sense of responsibility for others and 35 
the environment, global education cultivates individuals with an active 36 

commitment to tackling pressing global challenges. The United Nations 37 
Educational, Scientific and Cultural Organization (UNESCO) recognizes the 38 
paramount importance of Global Citizenship Education in fostering sustainable 39 
development, upholding human rights, promoting gender equality, advocating 40 
for peace, and celebrating cultural diversity. 41 

As articulated by UNESCO, Global Citizenship Education is a cornerstone 42 
for the realization of their ambitious goal by 2030: ensuring that all learners 43 
acquire the knowledge and skills essential for embodying global citizenship 44 
and contributing actively to sustainable development. This intentional effort in 45 
global education goes beyond traditional academic pursuits, aiming to nurture 46 
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individuals who surpass national and cultural boundaries. These globally 1 
minded citizens are equipped with a profound dedication to addressing not only 2 
societal but also environmental issues. By actively engaging in positive 3 
contributions, they become catalysts for change, striving to alleviate challenges 4 
such as poverty and inequality. UNESCO's comprehensive definition of Global 5 

Citizenship Education, outlined in Appendix 4, underscores its pivotal role in 6 
supporting the achievement of the Sustainable Development Goals (SDGs). 7 
In essence, global education stands as a beacon, guiding individuals towards a 8 
broader perspective and a deeper understanding of their interconnectedness 9 
with the world. It empowers them not only with knowledge but also with the 10 

skills and attitudes necessary to navigate a complex and interdependent global 11 
society. Through this holistic approach, global education becomes an 12 

instrumental force in shaping a generation of citizens committed to creating a 13 

sustainable, inclusive, and harmonious world. 14 

 15 
 16 

Global Necessities and Potential Resources 17 
 18 

The report emphasizes the critical need to address the world's most 19 

pressing challenges, highlighting the urgency for collaborative efforts across 20 
academia, government, industries, and society. It advocates for a strategic 21 

approach likened to extracting resources from existing reservoirs, with a focus 22 
on positioning creativity as a catalyst for the transformation of global education 23 
without the requirement for additional resources. 24 

Currently, our student body is diverse, hailing from various countries, and 25 

actively participating in numerous collaborative initiatives globally. What is 26 
essential for us is to adopt a strategic approach that will truly globalize our 27 
education. This transformation can be achieved without the need for additional 28 

resources; instead, it calls for an infusion of creativity to establish a dynamic 29 
and inclusive global education environment. 30 

Based on the data provided in appendix 5, in 2022-2023 American 31 
institutions welcomed 1,057,188 international students in the previous year, 32 
marking a remarkable 12 percent surge compared to the 2021–22 academic 33 
year. This growth represents the fastest rate observed in the past four decades. 34 

International students now constitute 5.6 percent of the total higher education 35 
student population. 36 

Notably, China maintained its status as the leading country of origin for 37 
international students, contributing 289,526 individuals to the U.S. educational 38 
landscape. However, India, traditionally in the second position, experienced an 39 
impressive 35 percent year-over-year growth, achieving a record-breaking 40 
enrollment of 268,923 students in the U.S. This places India on the verge of 41 

surpassing China as the top contributor. Additionally, countries in sub-Saharan 42 
Africa demonstrated notable progress, sending 18 percent more students to 43 
U.S. colleges compared to the previous academic year. 44 

This influx of international students not only contributes to the diversity of 45 
American educational institutions but also serves as a positive catalyst for 46 
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cultivating global citizens. Importantly, this idea does not disrupt the 1 
educational aspirations of these individuals, but rather enhances their journey 2 
toward achieving their academic goals. 3 

 4 

 5 
Concerns and Values of Global Engineer Citizens 6 

 7 
The values of a global engineering citizen/leader encompass reflection, 8 

self-assessment, self-confidence, qualifications, knowledge, skills, expertise, 9 
and cultural awareness. These values should be demonstrated and promoted in 10 

educational institutions, especially in an environment that often prioritizes 11 
grades. Character development involves instilling honesty, integrity, fairness, 12 

trust, and respect in future engineering professionals. Responsibilities and roles 13 

should prepare them to be responsible engineering citizens and stewards of the 14 
profession. To enhance their effectiveness as leaders and citizens, a focus on 15 
specific knowledge and skills is crucial, including considerations for ethics, 16 
community involvement, societal impact, socioeconomic factors, 17 
environmental concerns, and emotional intelligence, including empathy. 18 

Ensuring students acquire essential skills in sustainable global education 19 

upon graduation is a complex challenge, demanding a comprehensive strategy 20 
that combines intentional curriculum design, extracurricular engagement, and 21 

strategic partnerships. This approach involves embedding critical skills like 22 
critical thinking and communication throughout the curriculum, employing 23 
Project-Based Learning (PBL) to bridge theory and practice, and integrating 24 

various experiential opportunities. 25 

Extracurricular initiatives, including internships and global experience 26 
programs, leadership and team-building activities, and service learning 27 
programs, play a crucial role in enhancing both technical and soft skills. 28 

Additionally, interdisciplinary courses and global awareness programs are 29 
essential for fostering collaboration and cultural competency. 30 

The integration of alumni networks further enriches the educational 31 
experience by providing mentorship, networking opportunities, and guest 32 
lectures within general education courses. Overall, a successful strategy 33 
involves an ongoing commitment to assessment and improvement, creating an 34 

educational ecosystem where essential skills are seamlessly woven into the 35 
fabric of the entire learning experience. 36 

 37 
 38 

Sustainability and Engineering Education 39 
 40 

Sustainable learning is portrayed as a paradigm shift from traditional 41 

teaching methods, incorporating environmental, social, and economic 42 
sustainability principles into the educational process. The report advocates for 43 
the infusion of sustainability principles into engineering education to equip 44 
students with the tools necessary to address complex challenges such as 45 
climate change and resource depletion. 46 



2023-5678-AJE - 15 OCT 2023 

 

5 

The concept of sustainability is expounded upon, stressing the need for a 1 
delicate balance between economic growth, environmental stewardship, and 2 
social well-being. Education for Sustainable Development and Global 3 
Citizenship (ESDGC) is positioned as a comprehensive approach aligned with 4 
UN SDGs, fostering a holistic educational perspective integrating sustainability 5 

principles (Appendix 6). 6 
Sustainable learning is an educational concept that transcends traditional 7 

teaching methods, aiming to meet present needs without compromising the 8 
ability of future generations to fulfill their own. It involves a holistic approach 9 
integrating environmental, social, and economic sustainability principles into 10 

the learning process, aligning closely with the broader sustainability 11 
framework for long-term well-being. 12 

In the context of engineering education, the urgency of addressing 13 

complex challenges like climate change and resource depletion emphasizes the 14 
pivotal role of engineers in providing sustainable solutions. Engineers, 15 
equipped with technical knowledge and problem-solving skills, play a crucial 16 
role in creating a sustainable future. Integrating sustainability principles into 17 
engineering education is essential to prepare the next generation of engineers 18 

as leaders in sustainable practices. This involves educating students on 19 

environmental, social, and economic challenges, empowering them to make a 20 
positive impact on the world. 21 

 22 
 23 

Preparing Engineering Students for the Sustainability Future 24 
 25 

The report underscores the importance of preparing future engineers to 26 
appreciate diverse perspectives and needs. Human-centered design and 27 
empathy are highlighted as indispensable elements, fostering inclusivity, and 28 

cultivating engineers capable of leading across disciplines and communities. 29 
To prepare engineering students for a sustainable future, it is crucial to 30 

provide them with knowledge, skills, and a mindset focused on addressing 31 
environmental, social, and economic challenges associated with sustainable 32 
development. This can be achieved through various strategies, including 33 
integrating sustainability into the curriculum, emphasizing education for 34 

sustainable development, incorporating environmental sciences and 35 
conservation education, promoting interdisciplinary and project-based learning, 36 

fostering experiential learning and ethical considerations, instilling a global 37 
perspective, encouraging innovation and technology, integrating 38 
entrepreneurial education, developing 21st-century skills, incorporating 39 
intercultural education, and promoting lifelong learning. These strategies aim 40 
to equip engineering students to contribute effectively to creating a more 41 

sustainable future in the face of the world's complex challenges. 42 
The significance of sustainability in engineering education lies in fostering 43 

awareness and understanding of sustainable practices from the outset. The 44 
incorporation of sustainability-focused courses and modules ensures that every 45 
engineer has a solid foundation in sustainable principles, recognizing that 46 
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engineering cannot be taught in isolation from its environmental and societal 1 
implications. 2 

Moving beyond theoretical knowledge, sustainability in engineering 3 
education is presented as necessitating project-based experiential learning and 4 
hands-on projects. Leadership and student engagement are identified as crucial 5 

components, enabling students to evolve into change agents actively 6 
advocating for sustainable practices within their educational journey. 7 

A specific initiative in sustainable energy education is introduced, aiming 8 
to harness untapped sources of natural energy, including human energy. The 9 
project seeks to investigate methods for recycling and leveraging this energy 10 

for practical applications, showcasing a hands-on and innovative approach to 11 
sustainability in education. 12 

 13 
 14 

Conclusion 15 
 16 

In conclusion, this comprehensive report highlights the transformative 17 
potential of global education in shaping a sustainable future. Through a 18 

meticulous examination of the intersections between global education 19 

initiatives, the United Nations Sustainable Development Goals (SDGs), and the 20 
National Academy of Engineering (NAE) Grand Challenges, the narrative 21 

underscores the interconnectedness of addressing global challenges through 22 
engineering solutions and adopting a sustainability approach. 23 

The report emphasizes the imperative of seamlessly integrating global 24 

perspectives into educational frameworks, nurturing individuals who are not 25 

only environmentally conscious but also socially responsible and culturally 26 
aware. It advocates for a strategic and creative approach to globalizing 27 
education without the need for additional resources, showcasing the diverse 28 

ways in which global education initiatives contribute substantially to 29 
sustainability. Furthermore, the discussion on global citizenship education 30 

emphasizes the role of education in shaping individuals into global citizens 31 
who actively contribute to sustainable development, human rights, gender 32 
equality, peace, and cultural diversity. The values of a global engineering 33 
citizen, including reflection, self-assessment, and cultural awareness, are 34 

highlighted as essential for character development in future engineering 35 
professionals. 36 

The report underscores the critical need for collaborative efforts to address 37 
global challenges, positioning creativity as a catalyst for the transformation of 38 
global education. It advocates for a strategic approach that globalizes education 39 
without the need for additional resources, leveraging the diversity of the 40 
student body and fostering a dynamic and inclusive global education 41 

environment. The section on sustainability and engineering education 42 
emphasizes the urgency of integrating sustainability principles into the learning 43 
process. Sustainable learning is portrayed as a paradigm shift, aligning closely 44 
with the broader sustainability framework for long-term well-being. The role of 45 
engineers in providing sustainable solutions is highlighted, with a focus on 46 
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preparing engineering students for a sustainable future through various 1 
strategies, including interdisciplinary and project-based learning. 2 

Finally, the report introduces a specific initiative in sustainable energy 3 
education, exemplifying a hands-on and innovative approach to sustainability 4 
in education. This initiative seeks to harness untapped sources of natural 5 

energy, showcasing the practical application of sustainability principles. In 6 
essence, this report calls for a holistic and integrated approach to global 7 
education that prepares individuals, particularly engineering students, to 8 
address the complex challenges of our world sustainably. It encourages a 9 
mindset that values diversity, inclusivity, and ethical considerations, ultimately 10 

contributing to the creation of a more sustainable and equitable future. 11 

 12 
 13 
 14 
 15 
  16 
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Appendix 1. UN Sustainable Development Goals (SDG) 1 

 2 
1.  No Poverty: End poverty in all its forms everywhere. 3 
2. Zero Hunger: End hunger, achieve food security and improved nutrition, and 4 

promote sustainable agriculture. 5 
3. Good Health and Well-being: Ensure healthy lives and promote well-being for all 6 

at all ages. 7 
4. Quality Education: Ensure inclusive and equitable quality education and promote 8 

lifelong learning opportunities for all. 9 
5. Gender Equality: Achieve gender equality and empower all women and girls. 10 
6. Clean Water and Sanitation: Ensure availability and sustainable management of 11 

water and sanitation for all. 12 
7. Affordable and Clean Energy: Ensure access to affordable, reliable, sustainable, 13 

and modern energy for all. 14 
8. Decent Work and Economic Growth: Promote sustained, inclusive, and 15 

sustainable economic growth, full and productive employment, and decent work 16 
for all. 17 

9. Industry, Innovation, and Infrastructure: Build resilient infrastructure, promote 18 
inclusive and sustainable industrialization, and foster innovation. 19 

10. Reduced Inequalities: Reduce inequality within and among countries. 20 
11. Sustainable Cities and Communities: Make cities and human settlements 21 

inclusive, safe, resilient, and sustainable. 22 
12. Responsible Consumption and Production: Ensure sustainable consumption and 23 

production patterns. 24 
13. Climate Action: Take urgent action to combat climate change and its impacts. 25 
14. Life Below Water (Goal 14): Conserve and sustainably use the oceans, seas, and 26 

marine resources for sustainable development. 27 
15. Life on Land: Protect, restore, and promote sustainable use of terrestrial 28 

ecosystems, sustainably manage forests, combat desertification and halt and 29 
reverse land degradation and halt biodiversity loss. 30 

16. Peace, Justice, and Strong Institutions: Promote peaceful and inclusive societies 31 
for sustainable development, provide access to justice for all, and build effective, 32 
accountable, and inclusive institutions at all levels. 33 
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17. Partnerships for the Goals: Strengthen the means of implementation and revitalize 1 
the global partnership for sustainable development. 2 

 3 
Ref: https://www.un.org/en/common-agenda/sustainable-development-goals 4 
 5 
Appendix 2. National Academy of Engineering (NAE): Grand Challenges for Engineers 6 

 7 
 8 

1. Make solar energy economical  9 
2. Provide energy from fusion  10 
3. Develop carbon sequestration methods  11 
4. Manage the nitrogen cycle  12 
5. Provide access to clean water  13 
6. Restore and improve urban infrastructure  14 
7. Advance health informatics  15 
8. Engineer better medicines  16 
9. Reverse-engineer the brain  17 
10. Prevent nuclear terror  18 
11. Secure cyberspace  19 
12. Enhance virtual reality  20 
13. Advance personalized learning  21 
14. Engineer the tools of scientific discovery 22 

Ref: https://www.nae.edu 23 
  24 

https://www.un.org/en/common-agenda/sustainable-development-goals
https://www.nae.edu/
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Appendix 3. Ten Big Global Challenges Technology Could Solve 1 

 2 
 3 

1. Carbon sequestration 4 
2. Grid-scale energy storage 5 
3. Universal flu vaccine 6 
4. Dementia treatment 7 
5. Ocean clean-up 8 
6. Energy-efficient desalination 9 
7. Safe driverless car 10 
8. Embodied AI 11 
9. Earthquake prediction 12 
10. Brain decoding 13 

 14 
Ref: MIT Technology Review  15 
https://www.technologyreview.com/s/612951/ten-big-global-challenges-technology-16 
could-solve/?linkId=64912373 17 
 18 
 19 
Appendix 4. The Global Citizenship Education definition 20 
 21 
Provided by the United Nations Educational, Scientific and Cultural Organization 22 
(UNESCO). Their objectives include: 23 
 24 
By 2030, ensure that all learners acquire the knowledge and skills needed to promote 25 
sustainable development, including, among others, through education for sustainable 26 
development and sustainable lifestyles, human rights, gender equality, promotion of a 27 
culture of peace and non-violence, global citizenship and appreciation of cultural 28 
diversity and of culture’s contribution to sustainable development. Ref: UNESCO, 29 
2018 30 
 31 
  32 

https://www.technologyreview.com/s/612951/ten-big-global-challenges-technology-could-solve/?linkId=64912373
https://www.technologyreview.com/s/612951/ten-big-global-challenges-technology-could-solve/?linkId=64912373
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Appendix 5. International Student in the USA on 2022-2023 1 

 2 
Total International students: 1,057,188 3 
China:    289,526 4 
India:    268,923 5 
Sub-Saharan Africa:  18 percent 6 
 7 

Ref: 8 
https://www.insidehighered.com/news/global/international-students-9 
us/2023/11/13/international-enrollment-rockets-past-pre-pandemic 10 
https://www.insidehighered.com/news/global/international-students-us 11 

 12 
 13 
Appendix 6. Potential Global Citizen Education Solution 14 

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 
21

st
 Century Skills 

Environmental 

Sciences Education 

Multicultural 

Education 

Social Justice 

Education 

Intercultural 

Education 

Conservation 

Education  / Nature 

Studies 

 15 
Ref: Ref: https://gcedsolutions.com/2021/03/23/what-is-global-citizenship-education/ 16 
 17 

https://www.insidehighered.com/news/global/international-students-us/2023/11/13/international-enrollment-rockets-past-pre-pandemic
https://www.insidehighered.com/news/global/international-students-us/2023/11/13/international-enrollment-rockets-past-pre-pandemic
https://www.insidehighered.com/news/global/international-students-us
https://gcedsolutions.com/2021/03/23/what-is-global-citizenship-education/

