
National governments, the inter-
national 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 implement-
ing the fund. If we wish to continue to 
enjoy the benefits of deep-sea ecosys-
tems, it is essential that we find ways to 
finance deep-sea research, reserves and 
restoration. ■
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As a social scientist who is also trained 
as an engineer, I am puzzled by how 
often public-welfare and social-

justice 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 disen-
gagement. 

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 practi-
tioners 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 add-
ing a few courses is not enough. Social issues 
should be embedded throughout STEM cur-
ricula. Scientists and engineers must view 
the understanding of the social context 

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. 
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Early airbags were dangerous to women and children, having been designed for adult men.

© 2014 Macmillan Publishers Limited. All rights reserved



of their work as a core professional skill. 
This culture of disengagement is a concern 

because most STEM problems have cul-
tural and political issues built into them3–5. 
The early design of safety airbags in cars, 
for example, was subject to gender bias. In 
1993, the US National Highway Traffic Safety 
Administration dictated to manufactur-
ers that the rate of force for airbag deploy-
ment had to be strong enough to protect an 
unbelted, average adult male. Car designers 
did not test their airbags on dummies of the 
average weight and stature of women or chil-
dren; injuries and deaths followed6. 

A graduate student designing technology 
to read emotion in faces told me another 
story. On demonstrating the equipment to 
local school students, he realized that the 
method of recording changing expressions 
by reflecting light off faces did not work for 
people with dark skin. The technology had 
tested fine for everyone in the lab, but they 
were all light-skinned. “We didn’t think to 
try it out on others who didn’t look like us,” 
he said. 

The culture of disengagement also makes it 
more challenging to achieve equality within 
STEM. Discussions of power, exclusion, and 
inequality of women, lesbian, gay, bisexual, 
transgender and racial- or ethnic-minority 
individuals are typically seen as tangential — 
best left to diversity workshops and the like. 
But by standing aloof, we validate the existing 
power structures and unequal status quo.

My study1 examined four attitudes among 
engineering students: the importance 
to them of their professional and ethical 
responsibilities (such as whistleblowing), of 

understanding the uneven consequences of 
technologies (such as nuclear technologies 
and the Internet), of understanding how 
people use machines, and of the desire to 
improve society and help others. Although 
most students rated these issues as ‘impor-
tant’ rather than ‘unimportant’, they weighted 
them as more neutral in each subsequent year 
of their degrees (see ‘Social disengagement’). 

The more-neutral 
scores lingered or 
worsened between 
graduat ing and 
entering the engi-
neering workforce. 

T he  f i nd i ng s 
suggest that this is 
not a simple tale of 

‘growing up’ and losing naivety. It is clear 
that the curricular emphasis of engineer-
ing programmes had a significant effect on 
students’ public-welfare beliefs. Students in 
programmes that played down the policy 
implications of engineering, for example, 
expressed less personal concern with pro-
fessional and ethical responsibilities in the 
surveys. 

PUBLIC WELFARE MATTERS 
The diversity of educational approaches 
represented by these four universities sug-
gests there is a broader problem across engi-
neering education — and perhaps STEM in 
general. All four institutions require ethics 
courses and education in non-STEM sub-
jects. Two of the colleges expressed com-
mitments to producing ‘well-rounded’ 
engineers. It is not that these schools neglect 

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 ideologi-
cal pillars. The first is depoliticization, the 
belief that science and engineering are ‘pure’ 
spaces free of political and cultural con-
cerns7. Second is a technical–social duality, 
the assumption that technical knowledge 
and competencies have more value than 
social ones8. The third pillar is meritoc-
racy, the belief that scientific professions 
are unbiased, with fair systems of advance-
ment7,9. All three of these ideologies need to 
be challenged in the classroom and beyond. 

What must be done? Public-welfare con-
cerns 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 engineer-
ing 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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“Public-welfare 
concerns should 
be incorporated 
into marked 
homework 
and exam 
problems.”

CORRECTION
Owing to an editing error, the Comment 
piece by Amy W. Ando in ‘The 
Endangered Species Act at 40’ (Nature 
504, 369–370; 2013) wrongly stated that 
the ESA protected the American bison 
(Bison bison). The plains bison has never 
been listed under the act.
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SOCIAL DISENGAGEMENT
In a 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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UNDERSTANDING THE
CONSEQUENCES OF TECHNOLOGY

UNDERSTANDING HOW
PEOPLE USE MACHINES

SOCIAL
CONSCIOUSNESS

Issues such as 
whistleblowing 
declined in 
importance.

Students' concern for 
understanding the uneven 
bene�ts and burdens of 
technology dropped.

Students became 
less interested in 
concerns about the 
users of technology.

Final-year students 
had less desire to 
improve society and 
help others.

SOCIAL DISENGAGEMENT
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

Issues such as 
whistleblowing 
declined in 
importance.

Concerns about 
the bene�ts and 
burdens of 
technology fell.

After their degree, 
students cared less 
about the users of 
technologies.

Final-year students 
had less desire to 
improve society
and help others.
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