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Abstract During the past few decades, engineering ethics has been oriented

towards protecting the public from professional misconduct by engineers and from

the harmful effects of technology. This ‘‘preventive ethics’’ project has been

accomplished primarily by means of the promulgation of negative rules. However,

some aspects of engineering professionalism, such as (1) sensitivity to risk (2)

awareness of the social context of technology, (3) respect for nature, and (4)

commitment to the public good, cannot be adequately accounted for in terms of

rules, certainly not negative rules. Virtue ethics is a more appropriate vehicle for

expressing these aspects of engineering professionalism. Some of the unique fea-

tures of virtue ethics are the greater place it gives for discretion and judgment and

also for inner motivation and commitment. Four of the many professional virtues

that are important for engineers correspond to the four aspects of engineering

professionalism listed above. Finally, the importance of the humanities and social

sciences in promoting these virtues suggests that these disciplines are crucial in the

professional education of engineers.
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Engineering ethics, as it has developed in the last three decades in the United States,

has been formed by two primary influences: the codes of ethics of engineering

societies and regulatory boards and the so-called ‘‘disaster cases,’’ such as the

Challenger and Columbia accidents. These influences have in turn resulted in the

highlighting of two goals for engineering ethics: prevention of unethical conduct by

engineers and prevention of threats from technology to the health and safety of the

public. One might refer to these two goals a comprising ‘‘preventive ethics.’’ This
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essentially negative orientation is embodied in the professional codes of ethics,

which consist for the most part of prohibitions. For example, 80% of the code of the

National Society of Professional Engineers (NSPE) consists of provisions which are

negative and prohibitive in character.

Many of the provisions of the NSPE code are explicitly negative, in that they use

terms such as ‘‘not’’ or ‘‘only.’’ For example, section 1,c under ‘‘Rules of Practice’’

says that ‘‘Engineers shall not reveal facts, data, or information without the prior

consent of the client or employer except as authorized by law or this Code.’’ Section

1,b under ‘‘Rules of Practice’’ says that ‘‘Engineers shall approve only those

engineering documents that are in conformity with applicable standards.’’ This is

another way of saying that engineers shall not approve engineering documents that

are not in conformity with applicable standards.

Many provisions that are not stated in a negative form nevertheless have an

essentially negative force. The rule having to do with undisclosed conflicts of

interest is stated in the following way: ‘‘Engineers shall disclose all known or

potential conflicts of interest that could influence or appear to influence their

judgment or the quality of their services.’’ This could also be stated as: ‘‘Engineers

shall not engage in known or potential undisclosed conflicts of interest that could

influence or appear to influence their judgment or the quality of their services.’’

Other aspects of the code, such as the requirement that engineers notify the

appropriate professional bodies or public authorities of code violations (II,1,f) might

be considered ‘‘policing’’ provisions, and thus essentially negative in character.

Even the requirement that engineers be ‘‘objective and truthful’’ (II,3,a) is another

way of saying that engineers shall not be biased and deceitful in their professional

judgments. Similarly, the provision that engineers continue their professional

development (III,9,e) is another way of saying that engineers shall not neglect their

professional development.

This preventive-ethics orientation is not surprising. It is often said that the first

principle of medical ethics is ‘‘Do no harm,’’ and the same thing could be said of

any professional ethics, including engineering ethics. The first duty of engineers

should be to guard against harming the public or taking unfair advantage of their

specialized knowledge and skills to promote their own advantage. Given this

preventive-ethics orientation, it is to be expected that engineering ethics has been

expressed primarily in rules, and that these rules are primarily negative or

prohibitive in character.

Limitations of Rules

Not everything that is important in professional ethics and that is necessary for the

full understanding of professional life can be captured in negative rules, or for that

matter, in rules of any sort. Even some aspects of preventive ethics are best

expressed in other ways. But professional ethics includes more than the prevention

of disasters and professional misconduct. It also includes what can be called

‘‘aspirational ethics,’’ namely the use of professional knowledge to promote the

human good. In medicine, aspirational ethics includes the use of medicine to
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promote human health. In law, aspirational ethics includes the use of legal

knowledge to promote justice and the rule of law. In engineering, aspirational ethics

includes the use of technology to promote human welfare, especially in its material

dimension.

There are at least two ways in which the limitations of rules—especially negative

rules–can manifest themselves. First, rules cannot adequately account for the place of

discretion, judgment, and background knowledge in meeting some professional

obligations. Rules are to be obeyed all of the time by all professionals. Engineers must

never accept bribes, engage in undisclosed conflicts of interest, practice in an area in

which they are unqualified, or make false statements to their clients, employers, or the

public. However, some professional activities, even in the area of preventive ethics,

require a high degree of discretion and judgment. For example, much is made of the

importance of being aware of the perils of ‘‘normalizing deviance,’’ that is, deciding

that the results/effects of an engineering work that were not anticipated by the

designer are nevertheless acceptable [1, pp. 409–422]. The most famous example

here is the acceptance by Morton Thiokol engineers of the ‘‘blow by’’ and consequent

erosion of the O-rings in the Challenger. One way of incorporating this insight into

engineering ethics is to formulate a rule such as, ‘‘Engineers should always resist

normalizing deviance.’’ However, normalizing deviance may sometimes be accept-

able, and judgment is necessary to determine when that is the case. Furthermore, good

professional judgment in this area depends upon training and on intimate exposure to

relevant technology and its everyday functioning. As will be shown later, discretion

and judgment are even more necessary when one is deciding how to use professional

abilities to advance human well-being.

A second reason for the inadequacy of rules is that there is an internal,

motivational, and often idealistic element present in professional life that cannot

adequately be accounted for by rules. In order to get a first glimpse of this internal

element, consider the following four virtues and their corresponding rules:

Honesty ‘‘Act honestly.’’

Courage ‘‘Act courageously.’’

Compassion ‘‘Help those in need, when appropriate.’’

Gratitude ‘‘Express gratitude to your benefactors.’’

The third and fourth virtues are especially instructive. Exhibiting the virtue of

compassion requires an inner attitude of concern for others that cannot be fully

expressed in behavior. Merely obeying a rule cannot fulfill this requirement. With

the virtue of gratitude, the inadequacy of the corresponding rule is even more

apparent, because gratitude requires a certain motive. Ungrateful people can exhibit

‘‘grateful behavior’’ as well as genuinely grateful people, so the virtue of gratitude is

not equivalent to the moral rule requiring gratitude [2].

However, even with honesty and courage, there are elements which rules cannot

adequately express. Examples of the virtues, including honesty and courage, are best

conveyed by images and narratives. They present elements of character which one
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attempts to emulate, and it is by integrating them into one’s life that one finds its

deepest significance. Furthermore, this internal element often contains an idealistic

dimension that motivates one to exemplary behavior and that is not adequately

captured in rules. This often goes beyond what any rules could require or express.

Several writers have recently called attention to the need for a focus on the inner,

idealistic, and motivational aspects of professional life. In the Preface to his

Meaningful Work, Mike Martin writes

Personal commitments motivate, guide, and give meaning to the work of

professionals. Yet these commitments have yet to receive the attention they

deserve in thinking about professional ethics. As usually understood, profes-

sional ethics consists of shared duties and episodic dilemmas: the

responsibilities incumbent on all members of specific professions, together

with the dilemmas that arise when these responsibilities conflict…. I seek to

widen professional ethics to include personal commitment, especially com-

mitments to ideals not mandatory for all members of a profession. [3, p. vii]

Virtue Ethics

Fortunately, not all ethics is rule ethics. There is another ethical tradition, of ancient

lineage, that can provide a more adequate framework for incorporating some

elements of professional life. The predominant motif in Greek ethics and also an

important part of Christian ethics usually falls under the rubric of ‘‘virtue ethics’’ or

the ‘‘ethics of character.’’ The chief work in ancient philosophical ethics, Aristotle’s

Nicomachean Ethics [4], is a treatise in virtue ethics. Five aspects of virtue ethics

are of particular relevance to engineering ethics.

First, a virtue is what some modern virtue theorists call a ‘‘disposition.’’ A

disposition is a character trait that manifests itself in certain types of behavior when

the appropriate circumstances arise. A person who has the virtue or character trait of

courage acts courageously when the need for courage arises. Because it is a trait of

character, it is necessarily stable and abiding. Being courageous once is not enough

to make one a courageous person. One cannot be courageous for an hour and a

coward the rest of his life and still be a courageous person. Similarly with the vices:

being dishonest one time does not make one a dishonest person; being regularly

dishonest does. A virtue, then, is intimately connected with one’s total personality.

According to Rosalind Hursthouse, a virtue, such as honesty, is

a disposition which is well entrenched in its possessor, something that, as we

say ‘‘goes all the way down’’, unlike a habit such as being a tea-drinker—but

the disposition in question, far from being a single track disposition to do

honest actions, or even honest actions for certain reasons, is multi-track. It is

concerned with many other actions as well, with emotions and emotional

reactions, choices, values, desires, perceptions, attitudes, interests, expecta-

tions and sensibilities. To possess a virtue is to be a certain sort of person with

a certain complex mindset. (Hence the extreme recklessness of attributing a

virtue on the basis of a single action.). [5, p. 1]
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Second, living virtuously gives satisfaction to the virtuous person because it is in

accordance with who he or she is [5, op. 6]. The good person takes genuine pleasure

in being good. He or she derives satisfaction from being honest, compassionate,

courageous, and from looking out for the public interest. One feels like he is being

true to himself. It is true that courageous people may not enjoy standing their ground

when their life or their career is in danger, but at least they must find the action

congruent with their self-image and satisfying for this reason.

Third, knowing how to correctly make moral decisions, and hence to apply the

virtues, is a matter of practical wisdom, gained over time [5, p. 5]. What the morally

mature adult has that the nice adolescent does not have is a knowledge that comes

from experience of life, which includes a knowledge of the consequences of actions

and a capacity to recognize some features of a situation as more important than

others. Yet precisely what is involved in knowing the right thing to do is difficult to

spell out clearly. Some have suggested that knowing what is morally right not only

involves knowing what it is to be virtuous (for example, honest and charitable), but

also knowing how to avoid vices. Indeed, one can think of a virtue as being

surrounded by a penumbra of vices that serves in part to define it, much as Aristotle

characterized a virtue such as courage by contrasting it with the vices of

foolhardiness and cowardice. It is interesting that the list of vices is far longer than

the list of virtues. Again referring to Hursthouse:

Much invaluable action guidance comes from avoiding courses of action that

would be irresponsible, feckless, lazy, inconsiderate, uncooperative, harsh,

intolerant, selfish, mercenary, indiscreet, tactless, arrogant, unsympathetic,

cold, incautious, unenterprising, pusillanimous, feeble, presumptuous, rude,

hypocritical, self-indulgent, materialistic, grasping, short-sighted, vindictive,

calculating, ungrateful, grudging, brutal, profligate, disloyal, and so on. [5, p. 5]

Fourth, the virtues are divided by Aristotle and others into two categories: moral

virtues and intellectual virtues [4, Book 4]. Because a virtue is an ‘‘excellence,’’ it is

easy to see that excellences of character can be either moral or intellectual in nature.

The moral virtues have traditionally been thought to include such character traits as

generosity, courage, self-control, trustworthiness, loyalty, and so forth. The

intellectual virtues have to do with contemplation, deliberation, and practical

wisdom. More generally, they include such character traits as athletic ability,

musical talent, intelligence, and even creativity.

Fifth, the ethics of virtue is often elaborated in terms of what might be called a

virtue portrait, a relatively extended description of a virtuous person. A virtue

portrait describes an ideal person, that is, a person who possesses the virtues, or at

least many of the virtues, to an unusually high degree. A person may be courageous

without manifesting this virtue or excellence to the maximum extent possible.

Indeed, probably no human exhibits a virtue (or a vice) to the maximum degree

possible. Nevertheless, one can paint a picture of a person who exhibits the virtues

to a degree higher than the ordinary person. The most famous virtue portrait is

Aristotle’s well-known description of the ‘‘great-souled’’ or ‘‘magnanimous’’ man

[4, Book 4].
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Professional Virtue and Professional Character in Engineering

These five aspects of virtue ethics can be applied to engineering ethics.

First, a virtue is a wide-ranging—or, as Hursthouse says, a ‘‘multi-track’’—

character trait that includes emotions, perceptions, attitudes and sensibilities [5, p.

2]. Distinguishing between professional and personal virtues, it might be said that

that professional virtues involve a broader area of the personality than anything that

can be encoded in a rule. In particular, it is important to keep in mind that

professional virtues include what Hursthouse calls ‘‘sensibilities’’ [5, p. 2].

Second, adhering to professional virtues brings professional satisfaction, just as

adhering to personal virtues brings satisfaction to one’s personal life. The responses

of Lynn Beason, civil engineering professor at Texas A&M, illustrate this aspect of

professional virtue. Beason often serves as a consultant and expert witness on issues

in window safety in large buildings with a lot of glass. His work is often opposed by

vested interests on the other side, and he was once threatened with a million-dollar

lawsuit. However, he continues his campaign for glass safety, describing himself as

a very stubborn and persistent fellow. Reflecting on his approach to his work,

Beason says, ‘‘I would like to feel good about what I do, okay, and you know, you

can do lots of things and not feel bad about what you do, but I would like to feel

good about what I do’’ [6, p. 354].

Third, effectively exhibiting the virtues requires practical wisdom gained over

time. Having professional virtues, like having personal virtues, is a matter of degree,

but it is unlikely that a recent engineering graduate could manifest professional

virtues to the fullest extent. Aristotle noted that one could be trained in personal

virtues. This is true also for professional virtues, a point that has important

implications for engineering education as described below.

Fourth, professional virtues, like personal virtues, are of two basic types.

Corresponding to the non-moral virtues, are ‘‘technical virtues’’ or ‘‘technical

excellences.’’ These are the virtues closely associated with one’s technical training.

Additionally, however, there are virtues which are more like the traditional moral

virtues, which might be called ‘‘non-technical excellences.’’ They include not only

such traditional virtues as honesty and professional integrity, but also virtues like

concern for the environment and a sensitivity to the social implications of technology.

Fifth, it is possible to construct a professional virtue portrait of the ‘‘good engineer.’’

Such a portrait, including both technical and non-technical virtues or excellences, is an

important way of conveying many of the essential ideas of engineering ethics. The

following discussion of technical and non-technical excellences comprises a

preliminary attempt to sketch a virtue portrait of the good engineer.

Technical Excellences

Technical excellences are those capacities and sensitivities closely related to the

technical side of engineering that cannot be expressed well in rules. The following are

a few illustrative examples. Mastery of the relevant parts of mathematics and physics,

engineering science, and design are obvious professional traits that every good
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engineer should have. However, one virtue to be noted is what could be called

‘‘sensitivity to risk.’’ This is indeed a ‘‘multi-track’’ virtue. One aspect has already

been mentioned, namely awareness of the perils of what Diane Vaughan has called

‘‘normalizing deviance,’’ or deciding that the results/effect/impact of an engineering

work that was not expected by the designer is nevertheless acceptable [1, pp. 409–

422]. Another aspect of this virtue or technical excellence is sensitivity to what

sociologist Charles Perrow has called ‘‘tight coupling’’ and ‘‘complex interaction’’ [7,

p. 3]. The processes of a chemical plant are tightly coupled, because one process can

affect the other in very short order, with little time to correct a serious problem before a

disaster. The processes of a chemical plant are also complexly interactive, because the

various processes can interact in unanticipated ways, making accidents difficult to

predict.

One might construct a rule, such as ‘‘Avoid or make proper allowances for tight

coupling and complex interaction.’’ But, again, such a rule does not adequately

capture what is at issue here. Tight coupling and complex interaction are not always

avoidable and perhaps should not always be avoided, but engineers must have the

experience and judgment necessary to determine when they can and should be

avoided and what precautions in design, construction and operation are necessary to

avoid their associated bad consequences as far as possible.

One might say that avoiding the perils posed by normalizing deviance, tight

coupling and complex interaction depends on what kind of person one is,

professionally speaking. Adequately dealing with such issues has more to do with

what one might call professional character and professional excellence than with

anything that can be formulated in rules.

Non-technical Excellences: Techno-Social Sensitivity

There are no doubt many non-technical excellences to which the good engineer

should aspire, but here are enumerated three non-technical virtues or excellences

that, it can be argued, are especially important in the professional virtue portrait, or

professional character, of a good engineer.

The first excellence is techno-social sensitivity, that is, a critical awareness of the

way technology affects society and the way social forces in turn affect the evolution

of technology. Sara Kuhn has described how difficult it is for many (probably most)

engineering students to appreciate the social dimension of engineering [8]. She found

that even those students who had shown an interest in such topics as the effect of

technology on the health and safety of workers had difficulties integrating such

concerns into their engineering studies. One student remarked, ‘‘We’ve got enough to

worry about and now we’ve got to worry about this’’ [8, p. 461]. Talking to a teaching

assistant in a course in the social dimensions of technology, the same student

remarked, ‘‘My life was great until I met you’’ [8, p. 465]. Another student said that

her engineering education did not give her a ‘‘political’’ context for her work. Two of

the students spoke of the moment when the social and humanistic dimensions of

engineering ‘‘just his me’’ or ‘‘sort of clicked with me.’’ Before that time they could

make no sense of what their teachers and project leaders were telling them about the
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social context of engineering. After that moment of insight, they had a foothold on the

broader perspective [8, p. 467]. Still, Kuhn maintains that the engineering students

continued to have great difficulty integrating the social dimensions of engineering

into their thinking and, later, into the practice of engineering.

Two fields of study have the potential for helping engineering students develop the

virtue of techno-social sensitivity. The first is philosophy of technology. One theme

from the philosophy of technology, as discussed by Lewis Mumford [9], is that

science and technology impose a uniformity on the perception of time and space

which is foreign to our most intimate experience. Biological rhythms speed up and

slow down, and the immediate experience of time is similar. Sometimes (as in

pleasant experiences) time ‘‘flies,’’ whereas at other times (as in painful experiences)

time drags on. Kulka [10] shows that measurements of space in terms of a ‘‘stone’s

throw’’ or a ‘‘day’s walk,’’ which were common in earlier cultures, have generally

been replaced by ‘‘objective’’ and uniform measures. Standardization of time and

space is important in the ability to control nature and transform it into what Martin

Heidigger [11] calls a ‘‘standing reserve’’ of resources ready for human use. However,

it can remove individuals from an immediate experience of the world.

A second theme of philosophy of technology is that technology can fragment and

impersonalize human experience and thereby limit or transform its meaning.

Because of the automobile, individuals can pursue their own aims without taking

into account the needs of family members or, for that matter, anyone else.

Computers facilitate communication which not only does not involve an actual

encounter of two people, but does not involve even the auditory encounter of the

telephone. Borgman [12] gives a good account of how communication is becoming

increasingly abstract and impersonal.

Although the philosophy of technology often seems to negatively assess the

influence of technology, this is not the ultimate message which engineers and others

should find in the often very interesting and insightful writings in this field. Rather,

the authors in the philosophy of technology present a challenge to designers to

determine how technology can facilitate the re-introduction of certain lost or

diminished aspects of experience.

Another field of study with implications for the social aspects of technology is

Science and Technology Studies (STS), which comes out of social science inquiry and

practice. Several themes illustrate how STS can promote techno-social sensitivity.

First, STS researchers present a picture of scientists and engineers as ‘‘actors’’ who

pursue their work in a social network. For Latour [13], a network consists not only of

such elements as other scientists and engineers, but also members of the public,

funding agencies, business institutions, and government. Michael Callon and John

Law [14] describe the attempt of a group of engineers to introduce the electric car in

France. The engineers articulated not only the technical details of the fuel cells, but

also a vision of French society in which these cars would be an integral part. Engineers

at Renault, who wanted to preserve internal combustion engines as the primary source

of power for automobiles, criticized both the technical details and the social feasibility

of the alternative engines. In this example, social considerations and public

perceptions were important causal factors in the development of the technologies,

as well as considerations of the technical feasibility of the cars.
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A second theme is that there are usually several workable solutions to technical

problems and that social and value factors often strongly influence the selection of the

final solution that is adopted. Sociologists of technology Trevor Pinch and Wiebe

Bijker illustrate this theme with the early history of the bicycle [15]. The early

evolution of the bicycle had two ‘‘branches’’: a relatively unstable sportsman’s bike

with a high front wheel and a more utilitarian version with a smaller front wheel that

was more stable. The sportsman’s version was designed for speed and was especially

attractive to athletic young males. The utilitarian version was more appropriate for

pleasure riding and for ordinary transportation. Eventually the utilitarian design came

to be more widely accepted and the high-wheeled bike disappeared. Later, the more

stable version was itself designed for greater speed. Taking the retrospective view, it

is easy to conclude that the high-wheelers were clumsy and less efficient and simply

dropped out of the evolutionary path of development and that the entire process was

governed by technical rather than social considerations. In fact, the two versions

evolved side-by-side for many years, and social considerations were probably

paramount in the demise of the high-wheeler.

A third theme is that even concepts that are thought to have a purely technical

definition often have a social and value dimension. Boiler explosions took the lives

of many people, especially steamboat travelers, in the early nineteenth century. In

1837, at the request of the U.S. Congress, the Franklin Institute undertook a rigorous

examination of boiler construction. Boiler makers and steamboat owners resisted

higher standards, and Congress did not impose the higher standards until 1852, after

many more people had been killed in steamboat accidents. The accident rate fell

dramatically after thicker walls and safety valves were mandated. What came to

constitute a proper boiler was re-defined by the new standards, which were issued by

the American Society of Mechanical Engineers. While it might be more ‘‘efficient’’

in some larger sense to build boilers on the old standards, this was no longer an

option. Thus ‘‘boiler’’ and ‘‘efficiency’’ have value dimensions determined by social

forces that are not immediately apparent [16].

Fourth, technology is not only influenced by social forces, but technology itself

also exerts a profound social influence. For example, it has implications for

democracy and the distribution of political power. On the one hand, technology can

be an instrument of the power elite and can be used for such things as the deskilling

of labor. On the other hand, technology can be utilized by grass-roots movements,

as protesters did in China and bloggers do in the United States [17]. Thus, engineers

are often called upon to make design decisions which are not socially neutral. This

often requires sensitivities and commitments that cannot be incorporated into rules.

The vocabulary of ‘‘professional character’’ or ‘‘professional virtue’’ is a more

appropriate vehicle for describing the qualities required.

Non-technical Excellences: Respect for Nature

In an instructive essay, Hursthouse develops the idea of an environmental virtue ethics

in terms of the ‘‘new’’ virtue of respect for nature. She points out that a certain way of

thinking, feeling and acting in relation to some field or activity can be a virtue [18]. She
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finds two important parts of the virtue of respect for nature: a perception of the beauty

of nature and also an element of wonder or awe. However, it is possible to find other

elements in the virtue of respect for nature. As she rightly points out, the virtue of

respect for nature cannot be acquired simply by adopting an attitude as an act of will. It

includes actions, emotions, perceptions, sensibilities and understandings that are best

developed in childhood. As the virtue of respect for nature matures, one comes to see

himself or herself as sharing a common bond with all living things. When a child

needlessly destroys a spider web or an insect, the parent might say, ‘‘Don’t do that, you

will kill it or destroy its way of living.’’ In contrast to many children who prefer to play

inside, an attitude of love, respect, and wonder toward nature is developed by being

outside and developing a ‘‘love of the outdoors.’’

Non-technical Excellences: Commitment to the Public Good

Michael Pritchard has developed the concept of ‘‘good works’’ to designate

commendable conduct that goes beyond the basic requirements associated with a

particular social role, such as a professional role [19]. In another account of good

works [6, pp. 26–30] he gives the examples of a specialist in statistics who agrees to

help analyze data to determine whether it is safe for residents to return to their homes in

Love Canal and a design engineer who devoted a great deal of time after regular

working hours to determining whether the features of a safety rope for those who wash

windows in high-rise buildings can be improved. One of Pritchard’s favorite examples

is a group of General Electric engineers who, on their own time in the late 1930’s,

developed the sealed-beam headlight, which greatly reduced the number of accidents

caused by night driving. Still another example of good works is found in the career of

Frederick Cuny, who founded Intertect Relief and Reconstruction Corporation in

1969, at the age of twenty-seven. Cuny led a team to Sarajevo, Bosnia, to try to help

restore heat and safe water in the devastated city. He also provided disaster relief

assistance in many other countries around the world [6, pp. 5–7].

Perhaps of even greater importance than these ‘‘good works’’ is the less heroic

work of ordinary engineers whose dedication to the public good governs all of their

professional work. One might call these activities ‘‘ordinary good works.’’ ‘‘Green’’

engineers who have a commitment to environmental protection and sustainability

and engineers who place public health and safety above all other concerns, as the

engineering codes mandate, also manifest the virtue of commitment to the public

good, although in a less dramatic way.

Education in the Virtues: A Plea for Humanities and the Social Sciences
in Engineering Education

Since Aristotle, education in the virtues—and especially the education of the

young—has been an important concern of virtue theorists. How should engineering

students be trained in the professional virtues? One can begin to answer this

question with a citation from Samuel Florman, engineer and author of several
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popular books on engineering. Florman holds that the humanities—and probably

also the social sciences—are important adjuncts to engineering education, but he

thinks of these subjects as mostly peripheral to the professional education of the

engineer. He writes:

The liberal arts are what fill out a person’s education, helping turn narrowly

focused professionals into discerning citizens, intelligent communicators, and

potential leaders. Courses in technical report writing are not only less effective

than literature and history for improving communication skills, they are deadly

dull. [20, p. 193]

This quote is revealing. Non-technical studies can help engineers become better

citizens and better leaders, but, other than improving communication skills, they are

not portrayed as helping engineers become better engineers. In contrast to Florman,

I believe that the humanities and social sciences have a more vital role in

engineering education: they are essential elements in the cultivation of some of the

technical and non-technical excellences enumerated in this paper. Social scientists

have derived the concepts of ‘‘normalizing deviance,’’ ‘‘tight coupling’’ and

‘‘complex interaction.’’ They have done much of the research that shows the

influence of social forces on the evolution of technology. Philosophers of

technology have examined the effects of technology on human experience and

relationship to the natural world.

The humanities can have a central place in cultivating the sensibilities, emotions,

and perceptions important in the virtue of respect for nature. Philosophical writers

such as Arne Naess, Paul W. Taylor and Holmes Rolston III, and general writers

such as Aldo Leopold can promote the virtue of respect for nature. Literature can be

an important and even crucial ally in cultivating this virtue. In the first book of The
Prelude, for example, William Wordsworth describes his boyhood love of nature as

‘‘Foster’d alike by beauty and by fear’’ [21, Book 1, line 305], echoing Hursthouse’s

emphasis on beauty and wonder. In memorable lines, he describes an experience as

a young boy taking a shepherd’s boat out on the lake at night and encountering the

brooding presence of an overpowering cliff that seemed to pursue him across the

lake. With trembling hands, he returned to the shore. Going home through the

meadows, he was accompanied by ‘‘grave and serious thoughts.’’ ‘‘Mighty

Forms … moved slowly through the mind by day and were the trouble of my

dreams’’ [21, Book 1, lines 372–442].

Finally, commitment to the public good can be encouraged by narratives of moral

exemplars of the type described in the previous section. Virtue ethicists have always

appreciated the power of stories to promote the development of the virtues. From

the standpoint of virtue ethics, then, the humanities and social sciences are not

merely peripheral to the professional education of engineers. Rather, they are the

best means of training engineers in some of the professional virtues that comprise

the professional virtue portrait of the good engineer. All of this, of course, is just the

beginning of a conversation about how best to incorporate virtue ethics into ethics

education in engineering.
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