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In order for engineering to qualify as a genuine example of what 
the ancient Greeks called praxis, it would have to satisfy at least 
two prerequisites:

•		It must be a predominately social form of activity, rather than a 
strictly technical one.

•		It must be pursued as an end in itself, rather than merely as a 
means to some other end.

However, the reputation of the profession is such that most people 
would likely assume that it meets neither of these requirements. 
The common perception – even among engineers themselves – is 
that engineering is primarily a matter of technical problem-solving 
and design by solitary individuals, and that the chief function of an 
engineer is to devise the most efficient means to achieve an end that 
is specified by someone else.
James Trevelyan, a mechanical engineering professor at The University 

of Western Australia, challenges the first of these misconceptions in a 
2010 paper (“Reconstructing Engineering from Practice,” Engineering 
Studies, Vol. 2, No. 3, pp. 175-195). He instead characterizes engi-
neering as fundamentally a “human social performance,” observing 
that it “relies on harnessing the knowledge, expertise and skills car-
ried by many people, much of it implicit and unwritten knowledge. 
Therefore social interactions lie at the core of engineering practice.”
Trevelyan’s research consisted primarily of interviews with and obser-

vations of “engineers in all major disciplines, experience levels, and 
types of business.” He was surprised to discover how frequently they 
were “relying on others to perform some work or provide information 
. . . These were mostly one-on-one situations with little or no formal 
authority . . . [which] led to the conclusion that securing willing and 
conscientious cooperation is an important part of coordination.” 
Separately, Trevelyan also surveyed 180 novice engineers and found 
that they spent about 60% of their time engaging directly with other 
people, a figure that is remarkably consistent with results from similar 
studies of seasoned veterans.
Despite this, Trevelyan found that engineers persistently labeled 

tasks like performing analysis and preparing calculations as “doing 
engineering,” and generally marginalized other aspects of practice. This 
is important because “people tend to devote more effort to activities 
congruent with their current identity,” and engineering failures are 
usually the result of social breakdowns, rather than technical mistakes. 
Engineers constantly face time, information, and resource constraints, 
and thus must routinely make rapid and difficult choices in an effort 
to satisfy many diverse demands. In doing so, they confront not only 
the uncertainties inherent in nature and materials, but also the (often 
greater) unpredictability of their fellow human beings.
This is precisely why engineering requires the exercise of practical 

judgment – not just theoretical knowledge and technical rational-
ity, although those are also indispensable (“Knowledge, Rationality, 
and Judgment,” July 2012). In fact, engineering seems like a good 
candidate to serve as a paradigm example of a field that encompasses 
all three categories. The problem, as Joseph Dunne recognized (“The 
Rationality of Practice,” September 2012), is that modern societies 

are increasingly attempting to organize and regulate human behavior 
strictly in accordance with technical rationality – and engineering is 
by no means exempt from this trend. In response, Dunne asked an 
important rhetorical question:

In certain respects technical rationality seems to accord with the 
fabric of the material universe . . . However, does the attempt to 
impose it on the very different reality of human practices spring 
from a considered understanding of this reality itself, or from an 
a priori enthusiasm (even obsession) to have in these areas the 
same kind of standardisation and control which, partly through 
technical rationality, we have in our dealings with some aspects 
of the material universe?

Dunne clearly leans toward the second option, and I am inclined to 
agree with him. The same subconscious desire may also explain why 
engineers largely relegate the social aspects of their professional lives 
to “non-engineering” status. Analysis and calculations clearly fall 
within our “comfort zone,” where we normally feel like we have a 
firm handle on things. The same is true even for more creative tasks 
like conceptualization and modeling.
Dealing with people is a different story. In Dunne’s words, a person then 

encounters “volatile constellations of human passions and motivations” 
and “intervenes in a field of forces or immerses herself in a medium 
in which she seeks to bring about a propitious result.” Our actions are 
“inserted in a web of interaction, with its own power and limits condi-
tioned by its capacity to mesh with – without manipulating – the actions 
of other agents.” Furthermore, “To acknowledge these points is to recognize 
the frailty and intricacy of human affairs – or, what amounts to much 
the same thing, the non-sovereignty of the single agent.”
Along similar lines, Trevelyan describes the engineering enterprise as 

“a combined performance” carried out by a wide variety of stakehold-
ers in which “the engineer’s role is both to compose the music and 
conduct the orchestra.” This is a helpful metaphor, because composers 
and conductors provide definitive guidance to those who actually play 
the instruments, but cannot directly dictate precisely how they do 
so once the baton is raised. Likewise, “an engineer has to ensure that 
everyone involved has sufficient understanding of the essential features 
that will create value to ensure that they are faithfully implemented 
and reproduced by other people.”
Trevelyan’s last comment is interesting, because it implies that the 

engineer is the one who best knows how to “create value” and is 
then responsible for communicating this to “everyone involved” – 
again suggesting that engineering has a significant social 
dimension. What kind of value do engineers contribute 
in this way? I will begin addressing this question in my 
next column.▪
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