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Ethics for Beginners
Introduction
Consider this scenario:
For several years, you have been responsible for teaching the “Introduction to
Engineering” class for new students in your department. This year, your department chair
decides that integrating ethics would be a stellar idea, so that students can begin their
academic careers with a firm understanding of behavioral expectations in their chosen
field.
Since you have only a vague knowledge of ethics, you hop on Google and start searching.
To your dismay, you find 156 million websites on the general topic of ethics. So you
narrow it down to “engineering ethics,” and Google spits out another enormous number:
8,333,000. This is getting discouraging. Finally, you try “teaching engineering ethics,”
which yields a mere 1,840,000. Even Google Scholar gives you 17,000 possibilities.
A sense of panic begins burbling up: what do you do?
Since the “new” ABET criteria appeared over a decade ago, more engineering and technology
programs have incorporated ethics components in response to Criterion 3f, requiring that
students display “an understanding of professional and ethical responsibility.”1 For new or even
seasoned educators, however, this is easier said than done.
As one of the ancient fields of study, ethics can be quite intimidating, especially the complicated
vocabulary and the enormous body of literature. And for those more mathematically oriented, the
ambiguity of ethical decision-making may prove to be puzzling.
Written by two seasoned educators who have integrated ethics in their classes and/or taught
ethics classes for a combined 40 years, this paper offers advice for those new to the field who
wish to include ethics components in technical courses. Based on discussions with colleagues,
the paper examines the following areas identified by faculty new to ethics as critical for
preparation: finding resources, acquainting students with professionalism, introducing
professional codes, and using a case-based approach.

Page 26.685.2

Providing students with a rationale for including ethics in a technical course, beyond addressing
the ABET criterion, is important; Michael Davis, who has published widely in the field of
engineering ethics, explains that ethics is a vital aspect of engineering, “Knowing engineering
ethics is as much a part of knowing how to engineer as knowing how to calculate stress or design
a circuit . . . insofar as engineering is a profession, knowing how to calculate stress or design a
circuit is in part knowing what the profession allows, forbids, or requires.”2 In other words,
including the study of ethics in engineering or technology courses is not gratuitous but an
integral part of the field.

Resources
As noted above, the amount of Internet information available on engineering ethics is vast, as is
the scholarly literature. While a degree in philosophy is not required to teach ethics, selfpreparation is necessary, as ethical decisions are not really intuitive and subjective. Interested
instructors will find very helpful information via several online engineering ethics centers, such
as the Center for the Study of the Professions at Illinois Institute of Technology
(http://www.iit.edu/research/ profiles/csep.shtml), the Murdough Center for Engineering
Professionalism and the National Institute of Engineering Ethics at Texas Tech
(http://www.niee.org/murdoughCenter/index.php), the Online Center for Engineering and
Science (http://www.onlineethics.org/), and The Ethics Center at Texas A&M University
(http://ethics.tamu.edu/). In addition, the Board of Ethical Review of the National Society of
Professional Engineers (http://www.nspe.org/resources/ethics/board-ethical-review) offers
descriptions of real cases involving professional misconduct and recounts the board’s
deliberations.
Engineering ethics textbooks also offer a useful starting point. In particular, Harris, Pritchard,
and Rabins’s Engineering Ethics, Concepts and Cases3 and Martin and Schinzinger’s Ethics and
Engineering4 are valuable orientation sources for teachers new to ethics.
Reviewing information on micro- and macroethics can also help an instructor to arrange the
ethical components of a technical course. Briefly, microethics involves actions of individual
engineers whereas macroethics deals with social matters.5 Since engineering has “an inherent
(and unavoidable) impact on society,”6 examining that area is crucial. In fact, Conlon and
Zandvoort indicate the need for increased emphasis on the social dimensions of engineering,
explaining that “the exclusive focus is on engineers as individual agents and the broader context
in which they do their work is ignored”7 to the detriment of engineering education in general.
Including the societal repercussions of engineering also addresses ABET Criterion 3h, “the broad
education necessary to understand the impact of engineering solutions in a global, economic,
environmental, and societal context.”1
A final recommendation is for instructors to peruse the “ethics across the curriculum” materials
available at IIT’s ethics center. For many years, Vivian Weil and Michael Davis have offered a
valuable NSF-sponsored workshop on integrating ethics. Just examining the “post-workshop
materials” section, for example, yields a gold mine of practical ideas for ethics integration, easily
transferrable between academic fields.8
Students and Professionalism
Involving students in a study of engineering ethics means introducing the concept of
professionalism since engineering ethics falls squarely under the purview of professional ethics.
Instructors should be “emphasizing the ethical obligations of engineering as a profession.”9
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Student concepts of a profession/professional, however, may be decidedly different from those
definitions in the rather substantial literature related to the subject. Asking a freshman student
what a professional is may yield a surprisingly common response: anyone who makes a living

wage and is good at what s/he does. This is perhaps due to the way that word is used in the US; a
brief sweep of the Internet shows hobbies-evolved-into-jobs that have assumed the term
“professional,” possibly as a way to elevate the stature of that occupation: fly fishing, belly
dancing, blogging, etc.10
In the field of engineering, however (or teaching or law or medicine, for that matter),
“professional” connotes something much different from simply earning money: it involves
responsibility, expertise, reasoned judgment honed by experience and a standard of conduct,
autonomy, a lifelong commitment to the field that includes an obligation for continuous
education, a passion for what one does, and a sense of service to society.11, 12, 13 Callahan
suggests the term “calling” to describe a professional; a deep-seated, lifelong desire to fully
engage in a given area.14 Introducing professional ethics codes is an effective approach for
reinforcing the concept of professionalism.
Professional Codes
Codes define conduct in a given field. Acquainting students with the provisions of their field’s
particular code is a convenient way to have them recognize their future career obligations. In
mainline engineering fields, the codes share the Fundamental Principles and Fundamental
Canons. Some, but not all, engineering professional organizations include a detailed section that
interprets the canons, with reference to that particular engineering specialty. Engineering codes
tend to be more general compared to those of other professions; the AMA’s Code of Medical
Ethics, for example, is a book, as it details modes of conduct in specific situations.15
If students learn nothing else from studying their code of ethics, they should understand that
safeguarding the public welfare is the primary concern of an engineer and betraying that trust is a
serious matter. A Jack D. Gillum, engineer of record for the Hyatt Regency walkways project in
Kansas City, noted 19 years after that tragedy, “Responsibility and ethics go hand in hand. All
engineers or engineering candidates must learn the enormous responsibility they assume to earn
the right to be called Engineer of Record or Engineer in Responsible Charge.”16
Codes are controversial; not all ethicists agree that they are good. In fact, philosopher John Ladd,
who has written widely on such topics as professional loyalty, suggests that codes can have
“mischievous side effects,”17 and Stieb points to “a certain lack of transparency, clarity, and
accountability.”18 Nevertheless, as Harris, Pritchard, and Rabins explain, they do serve the useful
purpose of “articulat[ing] shared standards” among professionals,3 and, according to Colby and
Sullivan, codes can assist instructors by “provid[ing] valuable framework for thinking about the
goals of educating for engineering ethics and professional responsibility.”19
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Michael Loui, computer engineer turned ethicist, has noted that studying engineering ethics can
help students “develop their identities as professionals.” In a survey conducted at the end of the
semester, his students identified discussions of case studies and exposure to multiple
perspectives as the most influential elements in a required engineering ethics course.20 Loui’s
students are not alone; several commentaries on ethics in engineering education have cited cases
as the most common method for teaching engineering ethics.21, 22, 23

Case-Based Approach
For those new to teaching ethics, cases are an engaging way to involve students in applying
ethical decision-making to real-life or simulated, realistic examples. Passow recommends
framing technical work within realistic “decision-making situations” to help students develop
professional skills required by ABET, such as ethical problem solving, along with technical
skills.24 Real instances are preferable to confected textbook cases as reality-based situations are
messy and may entail considerable complexity with no clear-cut “right” solution.
Benefits
Cases provide a practical way for students to be “hands-on” in analyzing situations they may
face in the workforce. A recent study concluded that students’ knowledge of ethics is
“surprisingly low.”25 By using cases, instructors can enhance students’ problem-solving and
analytical skills and improve their abilities to make decisions and deal with ambiguities.26 And
because engineering students tend to enjoy the challenge of solving problems, they can readily
engage in situations that pose ethics issues. Analyzing cases allows more students to enter the
discussion than does a lecture, and working in small groups to analyze and discuss an ethics case
can amplify student perceptions of how ethical and professional issues intertwine. Furthermore,
cases can deepen students’ understanding that various, valid perspectives on an issue are
possible—what Pat Werhane has dubbed the “moral imagination”27—and that a complicated
issue can be solved. In addition, the very fact that an instructor brings an ethical issue into the
classroom emphasizes the importance of ethics and may heighten students’ ethical awareness.28
The National Center for Case Study Teaching in Science confirmed many of these benefits in a
study involving primarily university professors who had taken the center’s training workshops on
case methodology. After incorporating this method, professors were asked how students
benefited. More than 78% thought that students improved in critical thinking skills, learning, and
participation. Some specific areas included being “better able to view an issue from multiple
perspectives,” gaining “a deeper understanding of concepts,” showing “a better grasp of the
practical application of core course concepts,” “strengthen[ing] communication skills,” and
becoming “more engaged in class.” Over 60% reported that students “increased their discussion
of ethical issues.”29
Drawbacks
The case method does have some drawbacks. For example, the emphasis is usually on
microethics rather than macro, which some ethicists see as neglecting important issues. As
Stephan states, “. . . even if everyone makes good microethical decisions, you can have systems
and legal frameworks and large-scale institutions in place which nevertheless cause harm and
need to be addressed . . . .”30
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Other drawbacks concern student reactions. For example, instructors may encounter resistance to
discussions about an issue lacking a clearcut answer or solution because some students have
difficulty dealing with ambiguity and vagueness. They also may think discussion is a waste of

time and/or dislike working in groups. Furthermore, the case study method may create anxiety
because the “learning is messier” than with a more traditional method.31
Time is also a factor. That is, an instructor must allow adequate time to prepare for presenting a
case that generates meaningful class dialogue. The amount may vary, but it is more time
consuming than preparing a lecture. In addition, including a case analysis in a content class may
take time away from dealing with another topic. An instructor whose goal is content coverage
may find this a challenge. Both the instructor and the students may need time to master the case
study technique, so they may consider the first few instances to be negative experiences and
become discouraged. Some instructors may also be uncomfortable leading open-ended
discussions about ethics topics because they lose a certain amount of classroom control.32
Selecting Cases
As one source explains, case studies are “descriptions of real situations that provide a context for
engineers and others to explore problems.”33 Effective cases share these characteristics:
1.
2.
3.
4.

They are realistic, either an actual occurrence or a simulated, possible one.
They usually do not have an obvious solution.
They tell a story with one or more aspects of conflict.
They tell a story to which students can relate or have empathy with the situation or
characters.
5. They can be either simple or complex. A complex case contains a large amount of
information with data perhaps in charts and graphs and may not be appropriate for a beginner
ethics teacher.34
Some experienced instructors use “layered” cases, where they start with a simple conflict and
then add more complicating details,35 while others recommend starting with relatively simple
cases. Complex cases may require research outside of class and several class periods to analyze
and discuss. For the instructor new to teaching ethics cases, starting with a complex case that
requires considerable research is probably not a good idea.32
When selecting a case, the instructor should keep these characteristics in mind :
1. The case should be appropriate for the students; it should match the students’ skill level or
knowledge of the course topic. For example, mechanical engineering seniors may be more
experienced with certain discipline-specific subject matter than first-year students and could
handle a case requiring more advanced knowledge. Furthermore, each student should be able
to relate to the issue so that no one person or small group is disenfranchised.36, 37
2. A case should be complex enough to engage students in problem solving. Even if the case is
simple, it should be complex enough to generate group discussion and alternative solutions to
the problem posed. It should be interesting to students and provide a challenge that they want
to tackle.36
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3. It should be broad enough to allow for more than one right answer and to allow for more than
one viewpoint.36
4. It should be suitable for a time limit of perhaps one or two class periods.36
5. It should be apparently doable in complexity and length. If students think the case is too
involved, they may resist working on it. One instructor says her students lose interest if the
explanatory material is over three pages.36 However, it should not be overly simplified or
“thin.”38
6. It should allow the instructor to prepare without feeling overloaded.37
Basing cases on real-life situations is an effective selection method. For example, an instructor
could use experiences with plagiarism to craft a narrative about an issue a teaching assistant has
with a fictitious student. The instructor could develop handouts with short articles or article
excerpts and the student’s use of these sources. Students would discuss in groups to determine if
the person plagiarized and how to resolve the issue.34 This example would give students a chance
to determine the differences between what one source has called “malicious” and “nonmalicious” plagiarism.39 This case is simple enough that students can discuss and analyze within
one or two class periods and yet complex enough to allow for considering different options. This
example is suitable for any class because plagiarism is a common concern. It would be especially
appropriate for a technical communication course concerned with identifying and avoiding
plagiarism.
Another example is one appropriate for a class dealing with interviewing skills. Students would
discuss how to negotiate a job offer and to avoid unethical handling of several job offers. For
example, the scenario might concern a student who accepts a job and then receives a better offer
from a preferred company. Students would conduct a problem analysis to find an ethical way to
resolve this issue.40 Instructors interested in this topic may want to use the example “The Joy of
Being Wanted” from the Murdough Center’s website.41 Although this case appears on numerous
websites, the Murdough Center site offers, in addition to a well-written case, various short
responses and survey results about the case.
Healy cautions against designing a “thin” case, one that omits needed information or “assumes
too much.” Such cases may be “short, easily posed, and attention-getting. . . .” While some thin
cases may be dramatic and attract student interest, they are atypical of what graduates can expect
in daily life. Thin cases do not deal with issues stemming from “partiality,” a typical human trait
in ordinary life where someone is partial to one or more persons. Thin cases also usually deal
with win-lose decisions. This type of decision does not prepare students for trying to find
winning solutions for all those concerned.38
Method for Case Analysis
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One helpful technique for analyzing an ethics case is Michael Davis’ format for resolving ethical
issues.42 Davis’ “Seven Step Method for Ethical Decision Making” can be found in several
versions on the Illinois Institute for Technology Center website with variations mostly occurring

in the wording of items 1 and 3.43, 44 Regardless of the version, the system is quite helpful for
faculty preparing to guide a discussion and for students analyzing an ethical issue. Figure 1 is
slightly adapted from the 2013 version.

1.

State problem (“What is the main issue at stake in this case?”)

2. Gather and assess relevant facts (address the non-ethical issues raised within the case
and make appropriate assumptions based on available information)
3.

Identify
(generatechoice
a list of based
all possible
individuals,
1.stakeholders
Make a tentative
on steps
1-5 groups, or entities who
will be affected by the decisions to be made)

4.

Develop list of options (be imaginative; try to avoid “yes/no” dilemma; focus on whom
to go to,
to say)
2.what
Make
final choice (after reviewing steps 1-6), act, and then ask:

5.

Test options, using the following:
 Harm: Does this option do less harm than any alternative?
 Publicity: Would I want my choice of this option published in the newspaper?
 Defensibility: Could I defend my choice of this option before a Congressional
committee or committee of my peers?
 Reversibility: Would I still think the choice of this option good if I were one of
those adversely affected by it?
 Virtue: What would I become if I choose this option often?
 Colleague: What do my colleagues say when I describe my problem and suggest
this option as my solution?
 Professional: What might my profession’s ethics committee say about this option?
 Organization: What does the company’s ethics officer or legal counsel say about
this?

6.

Make a tentative choice based on steps 1-5: Did you solve the problem?

7.

Make a final choice (after review steps 1-60, act, and then ask:
 What could make it less likely you would have to make such a decision again?
 What precautions can you take as an individual (announce policy on question,
change job, etc.)?
 What can you do to have more support next time (e.g., seek future allies on this
issue)?
 What can you do to change larger society (e.g. work for a new statute or EPA
regulation)?

Did you solve the problem with which you began?

Figure 1. An ethical decision-making strategy42
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Instructors can give students worksheets with these items to complete in groups during class or
in individual or group assignments for homework.
This paper has previously mentioned several useful resources. Even these few, however, contain
a wealth of information that may seem initially daunting. For the new instructor, three websites
are especially helpful. Reading several cases with attached responses from the Murdough Center
website or the NSPE’s Board of Ethical Review45, 46 provides a solid background and examples
of various approaches or viewpoints. Both have clearly written, concise cases and a variety of
responses without an overload of information. The National Academy of Engineering Online
Ethics Center website also has some 32 cases, all involving potential on-the-job engineering
situations that require ethical reasoning.47
Guiding Case Discussions
Before discussing the case in class, instructors should prepare students to help the discussion
progress smoothly. For example, they can set and announce discussion guidelines, such as
showing respect for all contributions and questions.34 Explaining what to expect in an ethics
discussion may help students avoid pitfalls, such as discouragement with ambiguity and
conflicting viewpoints.
Ladenson recommends that instructors guide the discussion without dominating it, arguing, or
lecturing. He also warns that the discussion may not cover every aspect of the case thoroughly
and, if so, one should “just accept” that outcome. It is helpful if the instructor responds to student
comments,28 although Valenchik recommends that instructors should not give in to the
“professorial urge to respond to every student statement.”32 Asking questions will help keep the
discussion on track, clarify any confusing statements, and emphasize especially cogent
comments.28 After the discussion, the instructor can summarize the major outcomes of the
discussion, reflect on relevant comments, and ask for student feedback on the discussion process
itself. 32 Using the “one-minute paper” technique, in which students write questions, comments,
or concerns on a note card, can provide immediate feedback and help instructors develop followup sessions that focus on student remarks.
Integrating Ethical Theory
Using applied ethics, rather than a moral philosophy approach, suggests a decreased emphasis on
ethical theory as a problem-solving strategy. In a typical ethics course, students learn about
moral theories, such as utilitarianism, and then apply that theory to the problem at hand. While
this approach is standard in stand-alone philosophy courses, it can result in a number of problems
for students who are exposed to ethics in a technical class: primarily, as Lawlor notes, “this could
lead to a particularly crude form of relativism, where students take the answers to ethical
questions to be relative to moral theories, such that they think the idea is to pick a moral theory
and then simply follow it to its conclusions.”48 In a technical course that integrates ethics,
however, the opposite occurs: the appropriate theory arises from the case.
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For example, in the 1995 collapse of the Sampoong department store in Seoul, South Korea, 500
people died as the building pancaked down in a mere 20 seconds. Hundreds more were injured,

and the building owner, engineering staff, and assorted public officials received jail sentences for
demonstrated negligence, bribery, and several other offenses.49 Ethically speaking, these people
were guilty of more than illegality; they clearly showed a lack of engineering responsibility, a
contempt for the general public by building an unsafe building and bribing inspectors, and a
definite blindness to the fundamental precept of utilitarianism: they did not make decisions that
resulted in the “greatest good for the greatest number.” In fact, the opposite occurred.
Conclusions
Including ethics in engineering and technology classes is an imperative, not a choice. Instructors
will not only satisfy ABET criteria, but, more importantly, students will learn significant
information relating to their professional lives, offering diverse perspectives on their chosen
careers: seen through an ethics prism, the world is a different place.
As this paper has noted, a number of resources, specifically geared for integrating ethics into
technical classes, are available to help instructors develop classroom activities and assignments
that result in animated class discussions. Students can learn that the moral imagination allows for
various perspectives, that problems can have multiple solutions, and that ethical analysis is
similar to the engineering problem-solving method. Furthermore, integrating ethics supports
Michael Davis’ cogent observations that ethics and engineering have a symbiotic relationship,
that thinking like an engineer means thinking ethically about responsibilities and repercussions
of decisions, and that comprehending engineering ethics is “understanding engineering as a
profession.”50
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