
What is an 
engineer? 
What is 
engineering? 
What is 
engineering for

The relationship between 
engineering work and “for humanity 

as a whole” varies dramatically as 
we move across the world…progress 

varies from place to place
—Downey 2014, Engineering Countries and the Problem 

of Globalization, Youtube



Culture
Share set of values, ideas, 

concepts, knowledge, artifacts, 

customs, and rules of behavior 

shaping social group functions

What are dominant and 

non‐dominant (often 

invisible) ‘images’ of 

engineering culture and 

role of engineer? Who 

gets to be an engineer?



Engineering 
Culture(s)

Engineering culture and practice 

are not universal.

Perfection is possible

Serving people through 

government as elites

Nuclear energy 

becomes symbolic for 

France. Universal 

designs, orderly control 

over “nature”, state + 

engineers = sustainable 

competitive advantage

Innovation for order‐‐

not innovation for 

consumption, private 

gain, or innovation for 

itself

Engineering evolves 

from 18th‐19th century 

apprenticeship culture. 

Respect for minutiae, 

craftsmanship, rising 

through ranks

Status comes through 

collective action (prof. 

societies) and building 

private industry

Innovation is unclear 

and not driven by 

engineering even 

when discussed
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How do I credibly
build a history of

engineering as part of
larger social forces?

Gary Downey’s Research Proje



U.S. 
Engineering 

Culture 
Evolved

• Pre Early 1800s looks like British apprentice

situated around woodcraft (North America 

forests).

• Early to mid 1800s machining emerges and 

based production leading to precursors of 

industrialization

• Late 1880s into 20th century complexity of o

grow and emphasize low cost, mass produc

innovation through “perfection” (French & G

Engineers shift from labor (British) to mana

capital class, and elite status

• 1920s to today Corporate Capitalism takes h

leading up to Multi‐national capitalism. Pro

management stay in U.S. with labor moving

cheaper areas and emerging markets.



What is a 
smaller 
“scope”? 

Who’s grand 
challenges?



What is a 
smaller 
“scope”? 

Build Good 
Engineers

• Engineering Education accreditation forms alo

rise of corporate capitalism and shifting roles o

• Early engineering training was of mixed quality

to concerns for supporting engineers during th

Depression accreditation builds out of the engi

societies (learns from medical professionalizat

elite status)

• By WWII national interest in STEM explodes, ac

seen as codifying “good” engineers for the suc

nation

• 1940s to 1980s emphasis is on technical skills a

quantification of curriculum. Humanities and S

Sciences go from essential to “nice but not nec

• 2000 to present is reconsideration of how to bu

engineers and engineering culture



ABET Logic

NAE 
Perspectives

• More than 80 years ago, ABET was founded 

that new graduates had the skills needed to e

profession. And, to this day, we constantly ch

ourselves to learn more about the changing n

academia, industry and the world as a whole,

our criteria relevant, fresh and compelling. 

• …we are sobered by two realities: first, that scatte

interventions across engineering education over th

decade or so have not resulted in systemic change,

only in isolated instances of success in individual p

individual campuses; and second, that the disconn

the system of engineering education and the pract

engineering appears to be accelerating. This is due 

explosion of knowledge, the growing complexity an

interdependence of societal problems, the worldwi

those problems, and the need to operate in a globa



NAE Report

NAE 
President

• a vision that an engineering degree has the potential to becom

degree for the twenty‐first century;

• an undercurrent of awareness that current complexities are so

tinkering at the edges—reforming one course, one program, on

at a time, developing isolated instances of success here and th

longer a viable response if we are to build the kind of robust pro

research and education now needed to strengthen the U.S. eng

community by 2020; 

• The intention to “do good” is not always realized in the e

artifacts, processes, and systems… As we look to the futu

should accept responsibility for incorporating the conside

possible unintended consequences into their work and se

minimize the possibility of their occurrence…

• …engineers should seriously consider potential impacts o

invention on individuals, society, and nature. The connec

engineering and society should be tighter than it is. Could

technology cause harm to segments of the population an

gap between the haves and have-nots? Is there racial or e

the algorithms we are developing for artificial intelligenc

automated systems? Could a new product damage the en

negatively a%ect the way humans interact?



ABET 
Today as a 

proxy for 
Engineering 

Culture 
Change?

1. an ability to identify, formulate, and solve complex 

problems by applying principles of engineering, scie

mathematics

2. an ability to apply engineering design to produce so

meet specified needs with consideration of public h

and welfare, as well as global, cultural, social, envir

and economic factors

3. an ability to communicate effectively with a range o

4. an ability to recognize ethical and professional resp

engineering situations and make informed judgmen

must consider the impact of engineering solutions i

economic, environmental, and societal contexts

5. an ability to function effectively on a team whose m

together provide leadership, create a collaborative 

environment, establish goals, plan tasks, and meet 

6. an ability to develop and conduct appropriate exper

analyze and interpret data, and use engineering jud

draw conclusions

7. an ability to acquire and apply new knowledge as n

appropriate learning strategies.



Quiz 
Question 1
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• http://www.engineeringchallenges.org/chal
x

Other forms 
of Evidence



Other forms 
of Evidence

http://www.engineeringchallenges
.org/challenges.aspx



Other forms 
of Evidence

Where is the text located?

What is the intended audience?

What are they attempting to share 

with the audience?

What are different interpretations 

if you are not the intended 

audience?



Global
What is a global engineer?

Why do engineering societies, 

accreditors, and universities care if 

you understand global cultures 

and engineering practice?



Global 
Classroom

What can we learn from other students 

becoming engineers in the context of 

Taiwan as boundary space between 

Eastern and Western cultures


