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COMMENT
National governments, the international community and commercial
interests should agree by 2015 on which
mechanisms would work best to finance
deep-sea protection and restoration,
and by 2020, cooperate on implementing the fund. If we wish to continue to
enjoy the benefits of deep-sea ecosystems, it is essential that we find ways to
finance deep-sea research, reserves and
restoration. ■
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Early airbags were dangerous to women and children, having been designed for adult men.

Embed social awareness
in science curricula

Separate ethics courses are not enough, argues
Erin A. Cech. Understanding the public-welfare impacts
of science and engineering is a core professional skill.

A

s a social scientist who is also trained
as an engineer, I am puzzled by how
often public-welfare and socialjustice issues are viewed as irrelevant or
tangential to ‘real’ technical work in science,
technology, engineering and mathematics
(STEM) professions. I carried out a study1,
the results of which suggest that university
education exacerbates this culture of disengagement.
Between 2003 and 2008, I surveyed a total
of more than 300 engineering students in four
US universities — a large state college, an elite
technical college, a small engineering-only
university and a small private liberal-arts

college. Following students from their first
year to 18 months after their graduation, I
found that, on average, they left their degrees
less interested in public welfare than when
they began.
The reverse should be true. STEM practitioners and educators increasingly recognize
that those who understand the role of their
profession in society are better at solving
real-world problems2. Ethics courses for
STEM students are proliferating. But adding a few courses is not enough. Social issues
should be embedded throughout STEM curricula. Scientists and engineers must view
the understanding of the social context
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In a US survey, more than 300 engineering students rated four aspects of the social
relevance of their work lower at the end of their undergraduate degrees than at the start.
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CONSCIOUSNESS

engagement, but that wider culture instils in
students the idea that social issues are not
central to engineering.
I argue that the culture of disengagement
in STEM is propped up by three ideological pillars. The first is depoliticization, the
belief that science and engineering are ‘pure’
spaces free of political and cultural concerns7. Second is a technical–social duality,
the assumption that technical knowledge
and competencies have more value than
social ones8. The third pillar is meritocracy, the belief that scientific professions
are unbiased, with fair systems of advancement7,9. All three of these ideologies need to
be challenged in the classroom and beyond.
What must be done? Public-welfare concerns should be incorporated into marked
homework and exam problems. Rather than
asking students to estimate the volume of an
abstract pond, for instance, as one engineering programme does, students could work out
the quantity of toxic materials produced by a
plastics plant. This could open up discussions
about possible effects on the community’s
water supply, about whether toxin levels were
dangerous and, if so, how best to inform the
community about potential dangers.
I believe that if even 10% of homework
and exam questions required students to
reflect on the social ramifications of research
and results, scientists and engineers could
reverse the slide into disengagement10. ■
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