Grand Challenges for Engineering
in the Eyes of 21st Century Students
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CREATIVE VS.CORRECTIVE ENGINEERING

Student ranking of their anticipated professional endeavors

Make solar energy economical

Engineer the tools of scientific discovery
Provide energy from fusion

Secure cyberspace

Enhance virtual reality

Provide access to clean water

Advance personalized learning

Advance health informatics

Engineer better medicines
Reverse-engineer the brain

Restore and improve urban infrastructure
Develop carbon sequestration methods
Manage the nitrogen cycle

Prevent nuclear terror

Nearly half of responding students see their future
professional role in conjunction with smarter ways
to produce energy or in tooling scientific discovery.
At the other end of anticipated professional activity,
solving carbon and nitrogen issues, as well as
preventing nuclear terror rank very low. A reluctance
for corrective engineering?
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Perceived future importance of challenges
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Poorly prepared Well prepared

Challenges perceived as important for the future of
the planet are not identical to those seen in relation
with the professional life of respondents. Overall,
they consider that they are better prepared by their
studies for the most important challenges.

Preparedness resulting from studies

SURVEY

* 19 nationalities

* 21% women

* Average age: 22

v )
\|
-iill Ii_

Grand Challenges are copyright NAE

GRAND CHALLENGES
FOR ENGINEERING

The next phase of the survey
will seek to balance national
distribution and focus, among
other characteristics, at
geographically correlated
perceptions.

CHALLENGES NEED ATTITUDES
RATHER THAN APTITUDES

Ranking of skills perceived as
required to address the challenges
Capacity to apply knowledge in practice,
learn and adapt to new situations

Critical and self-critical abilities,
teamwork and communication skills

Cross-understanding of
all the engineering challenges

Capacity for analysis and synthesis,
organization and planning

Being
open-minded

A in depth competence related
to (a) specific challenge(s)

Live, work, interact
with foreigners

Speaking
a foreign language

Being
environmentally-friendly

Being
internationally mobile

Generic behavioral skills -“know how”- are seen more appropriate to
address the challenges than knowledge. Generic contextual skills score
double that of common “globalization attributes” such as the practice
of languages, readiness for international relocation, or multicultural
interaction. Is the global nature of challenges underestimated?



This initial survey of student opinion aims at triggering a dialogue
addressing the grand challenges as well as developing an awareness
and curiosity among those who will have to provide answers in their
professional lives. It has been prepared with the help of SPEED.

SPEED CONTACT INFORMATION

The purpose of SPEED (Student Platform for Engineering
Education Development) is to advance engineering education
(EE) by providing a platform for global communication
among students and other stakeholders. Building a support
network for students and empowering students interested
in EE to take action locally and globally to improve their
own educational environments. By facilitating student action
in this manner, SPEED provides a necessary perspective
to EE policymakers to promote an EE system that is
productive, inclusive, and forward-thinking. To achieve this
purpose, actions of the group include the organization of
an annual «Global Student Forumy, facilitating local events
and providing resources for the development of professional
skills for students.
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SAFETY & ENERGY AT BOTH
ENDS OF A NEW GENDER GAP

Ranking of perceived importance of the challenges
among women and men
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When extrapolated to equal male/female populations, the resulting
ranking of challenges in a top three selection of importance shows the
nature of the gender gap. At one end, 74% of the votes for “providing
energy from fusion” come from men, the rest from women. At the other
end, “advanced health informatics” receives 60% of its score from
women and 40% from male.

The perception of importance of the challenges is indeed gender
sensitive.




