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of Engineering Ethicstc \l1 "A Guide to Teachers of Engineering Ethics
Prefacetc \l1 "Preface
Ethical misconduct seems to be the stuff of everyday headlines and news shows.  We are bombarded with stories about the many moral failures of our political leaders, top athletes and entertainers.  These stories are not likely to abate.  The stakes have never been higher regarding personal and professional integrity.  We live in a time when ethical temptations and dilemmas will confront us more frequently, largely due to new technological capabilities. For example, never before have we had to consider the ethical issues of human cloning.  Never before have we had to ponder the possibility of a world-wide banking collapse.  Computer-assisted design permits architects and engineers to refine their calculations so that they construct buildings with the thinnest, least expensive materials with virtually no margin for error.  Technology allows us to introduce new innovations into our homes and work places with little time for research on the social, economic, and medical impacts they may have on our lives.  For these reasons, the 21st century promises to be a period of enormous ethical challenges.

While design, architecture and engineering educators diligently labor to provide meaningful course content about professional practices to new and prospective practitioners, discussions of ethical dilemmas are marginalized at best, or at worst, sacrificed to the demands of limited class time.  Most textbooks relegate a discussion of ethics to the preface.  Nevertheless, ethical decision making skills are critical to the long-term success of engineering practitioners for a variety of reasons:

1.  The public is demanding higher ethical conduct from business professionals. Newspaper headlines and leading television stories indicate that the public is still outraged by personal, government and business scandals and by inappropriate and notorious conduct of individuals who are in positions of leadership.

2.  Legislatures continue to coerce practitioners to virtue by enacting legislation.  When a profession does not guard its own reputation and acts in such a way to harm the public, state legislatures respond by creating new state laws.  Typically, these laws deal with disclosure issues and consumers’ rights.
3.  Courses on ethics are becoming a mandatory part of the curriculum.  

In order for university and college engineering programs to be accredited by ABET, their basic level programs must meet the “Criteria for Accrediting Engineering Programs Effective for Evaluations during the 2001-2002 Accreditation Cycle.  Criterion 3 states that “Engineering programs must demonstrate that their graduates have ... an understanding of professional and ethical responsibility [emphasis added].  However, a recent study (Stephen, 1999) of the course catalogues of accredited institutions offering engineering programs found that 70% had no ethics‑related course requirement for all students. The study also found that, although 16% of institutions have some ethics‑related content, these are usually not in engineering ethics courses, but rather courses in philosophy or religion.

Approximately 75% of all graduate business students are required to take a course in business ethics.  Many regulatory agencies are now examining the possibility of testing their licensees for ethical competence.  Though students or licensees who participate in courses on ethics or ethical decision making do not necessarily become more ethical, mandatory licensee participation in ethics courses sends a powerful message from influential professionals that ethics is important to the profession.  Moreover, research studies indicate that participation in those courses may, depending on their format, enhance ethical decision making skills, and, at the very least, orient students and licensees to the best practices of the profession.  (See discussion in Part 2.)

4.  Complaints and lawsuits against individual licensees continue to take up limited resources of professional associations and state regulatory agencies.  State regulatory agencies report that while the majority of complaints filed against professional engineers are dismissed without cause, a significant number of the problems targeted in all complaints filed have to do with ethics, professionalism and etiquette.  Of the minority of complaints that result in disciplinary action, such as suspension or revocation of licensure, the most frequently cited problems have to do with serious misjudgment; for example, the misapplication of one’s professional seal or practicing outside the field of competence.

5.  There is a clear and urgent need.  Organizations which study ethics reveal that cheating and lying among high school and college students is on the rise, behaviors that suggest that an ethical vacuum continues to grow.  Some of these young people will enter the engineering profession as ethical illiterates.  They will look to their professional organizations, to their licensing agencies, to their teachers, and to their supervisors for guidance in making ethically sound business decisions.

6.  The role of classroom education becomes more important as other centers of moral influence diminish.  Prior to the 1960s, it was common for schools, places of worship, government and media to inculcate values.  For example, public schools promoted citizenship and patriotism.  Television programs such as "The Andy Griffith Show" and "Father Knows Best" provided moral instruction.  Today, in addition to facing enormous financial constraint, schools today cannot meet all of the needs of an increasingly pluralistic student body.  Teachers who wish to engage in character education are increasingly pressured by parents who debate "Whose values shall we teach?"   The popular media are similarly pressured to create programming that increases revenues.  Often the resulting programs are sensational and exploitative of our culture's worst tendencies, not its best.  And unfortunately, some government and religious leaders have been a disappointment in recent years.

7.  In spite of the diversity of opinion over topics, we still share basic values such as honesty, justice, caring, and a respect for others.  Sadly, much of the public discussion focuses on contentious debates over topics which divide us, such as gun control, abortion, and homosexuality.  Yet, even in a culturally diverse society, we can seek and find a common ground in determining ethical behavior and steps to moral judgments.  The Josephson Institute of Ethics, for example, focuses its ethics education program on the "Six Pillars of Character":  justice, compassion, trustworthiness, respect, responsibility, and citizenship. 

8.  Federal Sentencing Guidelines urge organizations--including for-profit businesses--to adopt comprehensive, effective training programs.  In the recent past, companies could claim some distance between themselves and the wrongful acts of their employees.  Today, Federal Sentencing Guidelines require that judges hold the company, as well as its executives, vicariously liable for their employees who go astray.  Unless organizations and companies provide effective, comprehensive ethics programs for its employees, stiff penalties and heavy fines will be imposed when employees break federal laws.  Practitioners in the engineering industry are particularly vulnerable here since they are often involved in projects with federal contracts.  (See discussion in Part 2.)

9.  New technologies and other developments will create a more competitive--and perhaps cutthroat-- marketplace.  If engineering professionals do not have coping strategies to deal with unethical  conduct or are unable to demonstrate ethical behavior, a great deal of time and money will be spent dealing with misconduct and litigation rather than helping clients and consumers.  Areas of particular concern to the engineering professions are the environment (for example, air quality issues, building materials with potential toxic effects); safety (such as ergonomics); and intellectual property (such as project plans).

10.  While it is important that students know what is important to earn and maintain a professional license, it is equally important that students address problems they will face in the practice of their profession.  Engineering students ask, "Is it ethical to profit from engineering work arising from natural or man‑made disasters?" "Is it ethical to provide professional engineering services to those other than your employer?"  "Is it necessary to compromise engineering ethics to remain competitive in today's marketplace?"   Today's adults need help in answering questions such as "How shall I conduct my business?" 
While teaching and learning ethical decision making skills is intellectually rigorous, it is certainly worth the effort.  Engineering students need to acquire the skills and habits of mature decision making so that when they enter the profession, they are prepared to deal with the problems they encounter.  Even experienced engineering professionals need an opportunity to discuss the ethical temptations and dilemmas they face.  


This book was written with the hope that it will provoke heated discussion and critical thinking about the dilemmas we will face in the professions.  The challenge to all of us will be to serve as role models and teachers to those we influence.   

How This Manual is Organizedtc \l1 "How This Manual is Organized
Part II of this guide provides a discussion and resources for those individuals interested in teaching ethics to engineers.  Part III provides resources for teaching ethics to engineers and engineering students.  However, before a discussion of ethics education can be meaningful, it is important to discuss the elements of good teaching, particularly how teaching adults can be very different from teaching children.  For that reason, Part I is devoted to a discussion of those differences, with particular emphasis on instructional strategies that are effective in the adult education setting.  Part I also provides information on the role of the educator as mentor and role model of ethical behavior.

No doubt teaching ethics can be very challenging, whether the audience is comprised of younger or more mature students.  However, most institutional, organizational and regulatory efforts have concentrated on character education for children, not for adults.  Even educational texts for adults which discuss ethics tend to relegate a discussion to the preface or marginalize the subject of ethics to a paragraph or small part of a chapter.  But today’s engineering students and practitioners are more likely to encounter difficult ethical issues than ever before.  Not only are they grappling with significant technological changes in their industry, they are dealing with social and cultural upheaval as well.

Relatively few education courses exist to help engineers make good decision when facing moral or ethical dilemmas.  Unfortunately, many ethics courses which attempt to help licensees develop their moral reasoning ability compress the information into three hours or fewer.  These short courses prevail in spite of research that indicates that an ethics course fewer than four hours is likely to be ineffective (Schlaefli, et al, 1985).  Note that the Accreditation Board for Engineering and Technology requires that basic level engineering programs must demonstrate that their graduates have an understanding of professional and ethical responsibility [emphasis added].  While the “... professional component requirements... but do not prescribe specific courses, the engineering faculty must assure that the program curriculum devotes adequate attention and time to each component, consistent with the objectives of the program and institution. Students must be prepared for engineering practice through the curriculum culminating in a major design experience based on the knowledge and skills acquired in earlier course work and incorporating engineering standards and realistic constraints that include most of the following considerations: economic; environmental; sustainability; manufacturability; ethical; [emphasis added ] health and safety; social; and political.”
According to Dr. Shirley Ann Jackson, President of Rensselaer Polytechnic Institute, the ABET accreditation standards “represents a major shift in engineering education philosophy specifically because of its attention to ethical responsibilities.....  Criteria 2000 will challenge many universities.” 
For these reasons, the development of effective ethics education for engineers is imperative. It is the hope of ASME as well as this author that this guide provides the reasons and the resources for engineering ethics educators to create and implement such programs.

Part 1  Teaching Adultstc \l1 "Part 1  Teaching Adults
Andragogy vs. Pedagogytc \l2 "Andragogy vs. Pedagogy
Teaching adults is different from teaching children. Pedagogy, the art of teaching children, is the process by which young people learn what they need to know to function in society.  Almost all learning is done is a setting where attendance is mandatory.  Children do not have broad experiences to draw upon, so a significant proportion of their learning is done by rote.  Curriculum experts determine what is important to learn, and their teachers are considered the experts and ultimate resources for information.

Andragogy, the process by which adults learn, was a process formally recognized by Malcolm Knowles in his landmark text, The Modern Practice of Adult Education.  Andragogy differs from pedagogy in a number of critical respects.

First, attendance and participation in adult educational opportunities is most often not mandatory.  Though state laws may dictate required continuing education requirements, adult students often have choices about subject matter, courses, schools, and time.  Second, adults have a rich background of experience and often enjoy sharing their experiences with others.  They may consider the instructor more of a facilitator of learning and less of an expert since the teacher may be a peer or colleague.

Adult students may also:
( be more problem-centered rather than subject-centered;  

( be more intrinsically motivated rather than extrinsically motivated;

( find self-assessment and mutual assessment by teacher and student more important that test results;

( prefer a relaxed, trusting, mutually respectful climate that is collaborative and supportive rather than a formal authority-oriented climate;

( enjoy learning from their peers and prefer less traditional authoritarian teachers; and

( prefer independent study, inquiry projects over assigned readings and lectures.

The adult's experiences can influence the classroom environment.   Unlike many younger students, many adults who return to school bring some history and even attitude toward education.  Some may have excelled at school subjects.  Some may never have finished their formal education.  Adults may even carry heavy psychological baggage, including work and marital problems, right into the classroom.  Unlike their younger cohorts, the adult student's life is rich with experience--good and bad–which might be a powerful resource for the teacher.  

In some cases, the adult student might be more experienced than the teacher and might provide a behavioral challenge to the teacher. (In this case, the student should be given an opportunity to invest in the success of the classroom by being given some additional responsibilities, if possible.)  The adult student's previous experience in a classroom may be poor and provide a challenge to the teacher in terms of overcoming barriers.

These classroom challenges pose a dilemma for many discussion leaders and teachers who are used to controlling the classroom environment but who have little or no experience with facilitating adult learning.

Facilitationtc \l2 "Facilitation
Facilitation as a teaching process is the management of the group in order to establish a setting which enhances self-directed learning skills and the self-esteem of all participants.  Facilitation strategies are those skills and techniques which help deliver the cognitive content to the learner.  For example:

Climate setting--establishing a physical and psychological environment which is comfortable and enhances the dignity of the participants:

( Move the chairs around (but put them back when you're finished).

( Let the students introduce themselves; use icebreakers as introduction activities.

( Announce information about breaks, restrooms, hospitality services.

Attending--making sure the group knows you care about them:

( Visually scan the group.

( Look each participant in the eye.

( Face participants.

( Walk toward the group.

( Smile.

( Use humor appropriately.

Listening--actively letting participants know you are hearing what they are saying:

( Paraphrase their comments and questions.

( Redirect participants’ questions (facilitator should only answer if no one else can).

( Do not ignore any questions.

Observing--continuously taking the group's temperature by looking at the non-verbal behavior of the participants:

( facial expression.

( sitting positions.

( overt behaviors, such as nodding, yawning, doodling.

Questioning--encouraging group participation by stimulating discussion and interaction with reflective questions:

( ask open-ended questions.

( redirect questions if more information is needed.

( develop tolerance for silence.

( do not put people on the spot.

A teacher who facilitates learning:

( is less authoritative.

( encourages learner direction.

( has, as his/her goal, the desire to make the learner increasingly self-directed

( is a humanist who stresses independence, self-determination, and self- concept.

Effective facilitation is characterized

( by respect for the self-esteem of all participants.

( by students participating in many phases of the educational process (planning and goal setting, participation, and evaluation and assessment).

( by collaboration and cooperation.

( by a fostering of critical refection.

( by a desire to nurture self-directed, empowered adults.

Instructional strategies used with children may not be effective with adults.  For example, while the lecture method is an appropriate instructional strategy for many education programs and courses, like any teaching method, it has its limitations.  For one, it tends to make our students rather passive in the learning process.  

While many teachers of children rely heavily on lecture, teachers of adults may need to incorporate discussion and other instructional strategies where students get involved.  Active teaching strategies are often preferred to more passive teaching methods. In any professional development program, particularly one on ethics, it may be appropriate to have students share their life experiences with one another.

Instructional Strategiestc \l2 "Instructional Strategies
There are a variety of instructional strategies that might be appropriate.  Review the following discussion of the advantages and disadvantages of various instructional strategies.

(  Lecture:  information-driven delivery of material by teacher; usually prepared beforehand.  

( Advantages:  efficient delivery of material.

( Disadvantages:  allows for little or no student participation; appeals to the auditory student but not to the print or visually oriented; does not appeal to the interactive, haptic (“hands-on”), kinesthetic, or sensory learner, either.  Lecturer may have poor presentation skills.

(  Symposium:  a gathering at which ideas are freely exchanged and organized for the discussion of some particular subject.  Usually led by experts.

( Advantages: allows for wider exposure of the subject by allowing other experts to share ideas.  Usually a livelier teaching strategy.

( Disadvantages: requires time and logistics management (and possibly financial resources to pay for experts) on the part of the teacher.  Experts may not show up or may be poorly prepared or may not have effective presentation skills.
Not appealing to print or sensory learners (except for auditory).

(  Panel:  similar to a symposium; a discussion carried on with a selected group of speakers, although the panel usually speaks in rotation rather than in the freer format of a symposium.

( Advantages: allows for wider exposure of the subject by allowing other experts to share ideas.

( Disadvantages:  requires time and logistics management (and possibly financial resources to pay for experts) on the part of the teacher.  Experts may not show up or may be poorly prepared or may not have effective presentation skills.  A panel discussion can become disorganized if experts lose control of the audience and their discussion. Not appealing to print or sensory learners (except for auditory).

(  Dialogue:  a conversation between a limited number of experts, usually two. 

( Advantages:  students receive another opinion on the subject; highly auditory teaching strategy.

( Disadvantages:  not appealing to print or sensory learners (except for auditory).  The other expert may have poor presentation skills and may decide not to show up.  Financial resources may also be necessary to hire the expert.

(  Interview: similar to a dialogue, but not a conversation. More structured than an interview. One person will ask questions; the other will respond.

( Advantages: students receive another opinion on the subject; highly auditory teaching strategy.
( Disadvantages: not appealing to print or sensory learners (except for auditory).  The other expert may have poor presentation skills and may decide not to show up.  Financial resources may also be necessary to hire the expert.  Interview questions must be structured in advance and may have to be pre-approved by the subject or by management.
(  Debate:  a formal contest of skill in reasoned argument with two speakers or two teams taking opposite sides of a specified question.

( Advantages:  highly interactive strategy for participants. Audience members who are auditory learners will enjoy it the most. Allows students to listen to diverse opinions. Requires cooperative learning.

( Disadvantages:  Requires cooperative learning.  Some students do not enjoy working on teams.  Requires teacher to oversee independent study and be prepared to discuss several sides of an issue. 
(  Demonstration:  an explanation by example or experiment.

( Advantages:  engages the visual and interactive student.  Appeals to students who are problem-centered.

( Disadvantages:  may be expensive to get materials.  Demonstration might not go as planned.  

(  In-Basket Activities:  students are given a series of quick-paced problems to solve as though they appeared in their office's "in" basket.

( Advantages:  fast-paced, highly interactive strategy.  Appeals to students who like to think "on their feet."  May involve some haptic learners, too.

( Disadvantages: may be too fast if a timed activity.  Requires student involvement and direction and may not work in some settings where students want high teacher involvement.  Requires a great deal of set-up time. 

(  Simulations: an exercise where students have an opportunity to experience a real-life situation without any risk to life or limb.

( Advantages:  high involvement for interactive and haptic students.  Gives students a chance to experience the "real thing."

( Disadvantages:  may be expensive or frightening (e.g., flight simulation) to bring to the classroom.

(  Role Playing/Skits: an exercise where students act out parts to demonstrate a particular concept.  Usually structured by the teacher at the start.

( Advantages: high involvement for interactive students.  Gives students practical insight into solving problems.

( Disadvantages: teacher has little control over what students may say or do.  Students may be ill-equipped to provide ad-lib responses to situations.

(  Case Studies:  use of real-life experiences usually in written format.

( Advantages:  print-oriented students have the advantage.  Gives students an opportunity to "learn from other's mistakes" in real life stories.   

( Disadvantages:  if not well-written, case studies can be boring at best and provide little insight at worst.  Usually requires research on the part of the teacher.  May involve some cost and copyright concerns.  Students who are not print-oriented may not enjoy this exercise.
(  Field Trips:  a trip away from the classroom to permit the gathering of data first hand.

(Advantages:  students can observe and real-life material and make direct application.

( Disadvantages: transportation and financial barriers.

(  Direct Experiences:  students go into the field and participate in real-life situations.

( Advantages:  students can make direct application of theory to practice.
( Disadvantages:  can be expensive and possibly dangerous.

(  Discussion:  talking (or writing) in a deliberative fashion where diverse opinions are expressed.

( Advantages: engages the interactive learner; allows adult students to share experiences and enjoy diverse opinions

( Disadvantages:  a student or teacher may monopolize the discussion; teacher may lose control of the classroom or the discussion itself; some students do not want to learn from anyone except the teacher-expert; some students do not understand the social restraints of discussion.
(  Brainstorming:  the unrestrained offering of ideas or suggestions by all members of a group.

( Advantages:  engages the interactive learner; allows adult students to share experiences and enjoy diverse opinions.

( Disadvantages:  even unconventional ideas may be expressed without restraint and thus may cause the teacher to lose control of the classroom or the discussion.

(  Listening Teams:  groups of participants gather information by listening critically to discussion and report back to the group.

( Advantages:  students learn important listening and critical thinking skills; provides structure feedback.

( Disadvantages:  not all students have acquired the social skill of listening; some students do not work well in teams of any kind.

(  Audience Reaction Teams:  groups of audience participants provide structured feedback after a presentation.

( Advantages:  feedback is organized and structured rather than free-flowing.

( Disadvantages:  a strategy best for interactive students but not for others; some students will some students do not work well in teams of any kind.

(  Forum:  audience participants question expert speakers; somewhat unstructured. 

(Advantages:  interactive students are engaged; diverse opinions are heard.

(Disadvantages:  possible budgetary or time restraints; lack of teacher control.
(  Committee:  a group of students chosen from the whole class to consider an issue.

(Advantages:  high student involvement for committee members; opportunities for self-direction.

(Disadvantages: leadership has to emerge for committees to work; if not, the teacher will have to provide leadership; time constraints.  

(  Committee Hearing:  a group of students chosen from the class makes a presentation of the facts surrounding an issue.  

(Advantages:  engages interactive students.

(Disadvantages:  committee members may have poor presentation or leadership skills; time constraints.
Keep in mind that these methods are sometimes impractical in traditional classroom settings.

Learning Stylestc \l2 "Learning Styles
Adults have preferred learning styles.  Among them are visual, auditory, interactive, print, kinesthetic, haptic (touch), and olfactory.  Teachers tend to teach to their own learning style, but need to be aware of the diverse learning styles among their students. While teachers can use formal learning style inventories to assess their students’ preferred learning styles, they can also use a simple exercise:  ask students to pair up and give each other directions from one part of town to another.  Students who draw maps may be visual or print-oriented.  Students who speak the directions aloud may be auditory.  The student who wants to drive you there may be interactive!

Older adults tend to prefer interactive (participatory) and haptic (touch) to visual and auditory, probably because their vision and hearing faculties are a bit diminished with age.

A teacher can accommodate a group of adults that is more visually oriented by employing the following instructional methods:
( use overheads  

( use videotape and film programs

( use the blackboard

( use charts and diagrams

( rely less heavily on lecture

( have posters around the classroom

A teacher may accommodate a group of adults that is more haptic (“hands-on”) in orientation by employing the following instructional methods:

( use work sheets and other pen and pencil exercises 

( have students write on the blackboard

( have students use manipulatives where possible, such as taking things apart and reassembling them

( use computers, if possible

( rely less heavily on lecture and talk-oriented teaching strategies

A teacher may accommodate a group of adults that is more auditory in orientation by employing the following instructional methods:

( rely more heavily on lecture  

( use audio-programs in class

( use audio cassettes for learning outside of class

( use other audio technology, such as records and CDs

( use lecture an interactive teaching strategies more often than print-reliant or visual strategies

A teacher may accommodate a group of adults that is more interactive by employing the following instructional methods:
( use participatory exercises when possible  

( give frequent opportunities for students to move around and talk more

( use small group activities when possible

( rely less heavily on teacher-dominated activities

( allow for frequent discussions

Effective Beginningstc \l2 "Effective Beginnings
Adult education teachers must begin class effectively.  For many students, the first session in class raises many apprehensions and questions.  They want to how the class will meet their expectations and solve their problems.  They want to know if their experiences and education will be a good match for the class and similar to those of their classmates.  They may have worked a full day and be hungry or tired or both.

For these reasons, icebreakers may be effective class openers.  Adult students prefer to be called by name, so if appropriate, name tags or tent cards should be employed.  Students can make their own name tents by taking a sheet of paper, folding it in half, and writing their names on one or both sides and "tent" the sheet of paper in front of them.

Nontraditional classroom seating can also serve as an icebreaker.  Shaping the classroom into a "U" or "V" or circle can help students see and hear each other better and thereby encourage discussion and interaction.

The facilitator can ask students to introduce themselves (briefly) or have the students introduce each other.  To limit the time involved in introductions, the facilitator might ask students to mention only five items in their introduction or to use five items in their wallet that identify their various roles as a means of introducing themselves. Some instructors ask students to walk around the room filling out an information form about their classmates.  

Instructors should also describe the amenities of the classroom site; for example, the location of the restrooms and phones.  Instructors should also describe the time and length of classroom breaks, if any.  Most adults can handle about 1 to 1.5 hours of classroom instruction without a break.  Sensitivity to the students' physical comfort is an important characteristic of adult educators.   If possible, food and beverages should be accessible.  Instructors can break the class into small discussion groups or have them read information posted on the classroom wall in order to give students an opportunity to get up and move around.

As part of the introduction, instructors should review the instructional objectives of the course and answer questions about any state-required or instructor-required assessment.  Instructors should also be introduced or introduce themselves with particular emphasis on the instructors' credentials as they apply to the courses being taught. 

Motivating Adultstc \l2 "Motivating Adults
Motivating adults, particularly the ones who have to be in the classroom but don't necessarily want to be there, can be a real challenge to adult educators.  As mentioned above, most adult learners return to school because they have a problem to solve.  In order to be successful engineers, they need to acquire technical and “people” skills.  In order to avoid lawsuits, they need to know how to make proper disclosure and/or comply with appropriate laws and contract requirements.  In order to work in an honest environment, they need to acquire ethical decision making skills. 

Motivating adults is easy if instructors know their students' needs.  One way to assess student needs is to ask participants directly what they need to learn in this class in order to be successful engineers.  Or the instructor can show how students will be more effective after completing this course.  While many students want to see a direct relationship between attending the course and a subsequent rise in income or quality of work, other students are motivated by prestige--they may enjoy receiving a certificate or designation upon completion of the course.  Other students are motivated by the desire to perform well in front of peers (in the classroom or back at the office) or in front of the teacher.  Other students are motivated by acquiring new knowledge.

Adult education researchers advise us that adults are motivated to participate in their education by the following six factors:

(Social relationships--the need to make new friends or colleagues.

(External expectations--the need to comply with the wishes of someone else with authority.

(Social welfare--the need to serve others or the community.

(Professional advancement--the need to participate in job enhancement or professional advancement.

(Escape/stimulation--the need to alleviate boredom or escape home or work routine.

(Cognitive interest--the need to engage in learning for the learning's sake.

Providing opportunities for adult students to meet these needs is critical to the success of the program or workshop.  It can be helpful to find out why students are enrolled in a particular program as part of an information sheet that students fill out or by asking students about their expectations as class begins.

The Role of the Educator as a Role Modeltc \l2 " The Role of the Educator as a Role Model
The role of the engineering educator as a facilitator of ethical literacy is new and uncertain.  Many teachers are uncomfortable with this role and question whether they have the right to teach ethics to their students, particularly those students who come from different socioeconomic and social backgrounds and who hold different beliefs.  Moreover, if educators have the right, do they have the responsibility?  In fact, most teachers are uneasy with the notion of imposing their ideas on ethical and moral issues on another.

The Ethics Resource Center (1980) offers guidance in answering both concerns.  Rather than imposing moral beliefs, the Ethics Resource Center (ERC) advises, the teacher should share and model them: 

Imposing and teaching moral values are not the same thing.  Imposing means coercing another to adapt your beliefs or practices.  Teaching means imparting information or skills, guiding studies, instructing by example, or experience, bringing out latent capabilities, etc.  Coercion, imposition and indoctrination have no place in good teaching. (p.3)  

Adult educator Carol Kasworm (1988) squarely places the responsibility for the moral growth of the adult learner on the shoulder of facilitators.  Kasworm argues that facilitators must transform adults' perspectives and help them develop and implement behavioral strategies to respond effectively to life issues.
The more difficult question to answer is, "How can engineering educators "transform" their students?"  In other words, what must the engineering instructor do to become a moral leader and create a classroom where students can become more effective in ethical decision-making?  Noted psychologist Thomas Lickona (1992) provides some answers.  Lickona suggests that teachers can: one, create a positive moral culture in the classroom; and two, reward caring beyond the classroom.  In addition, educators can integrate ethics into the engineering curriculum.

Creating a positive moral culture in the classroom begins with the teacher acting as 

a moral model and ethical mentor.  Lickona offers some specific advice:

( avoid favoritism, sarcasm, embarrassing students and any other behavior which undermines a student's dignity and self-esteem;

( treat students with respect and love by helping them succeed at the work of school; be fair; respond to wrong or incomplete answers in a way that affirms whatever is good about a student's response and reduces fear of making mistakes;

(  value the views of students by providing a forum for their thoughts and concerns;

( combine good example and direct moral teaching by offering personal commentary that helps students understand why behaviors such as cheating, lying, stealing, and exaggerating are hurtful and wrong;

(  give ethical issues importance by taking class time to discuss them when they arise;

( teach students to care deeply about ethical principles such as honesty by showing the depth of one's own feelings when those principles are violated;

( offer stories that affirm ethical principles (e.g., the salesperson who earned a big commission by being honest);

( be a one-on-one mentor affirm and develop each students special talents;

( compliment students through written notes; and

( use personal conferences to give students helpful feedback when they need it.

A second element in creating a positive moral culture in the classroom is establishing a community within the class.  Activities that promote a sense of community are:

( helping students know each other through partnering; creating class directories, and using name tags;

( teaching students to respect, affirm, and care about each other.  The value of each classroom member can be communicated by giving class time to students to introduce themselves;  

(  encouraging group study and cooperative learning;

(  stopping any cruelty or embarrassment to students who are different;

(  helping student develop a feeling of membership in and responsibility to and for the group by developing fostering an ethic of interdependence ("Who has a problem the rest of us can help to solve?");

(  establishing a democratic classroom environment; and

(  teaching conflict resolution and win/win negotiation.

Educators must also recognize their importance as central moral authorities in the classroom.  The student view of moral discipline in the engineering classroom is critical for the engineering teacher to understand.  Often the instructor is the first model of morality (or amorality) that the engineering the student sees.  A teacher's lack of professionalism may breed or confirm an attitude of disrespect for all engineering practitioners.

Moving Beyond the Classroomtc \l3 "Moving Beyond the Classroom
Educators must also foster caring beyond the classroom.  Engineering students and practitioners tend to focus on industry-specific issues:  for example, automotive design, product safety, or robotics.  Engineering firms may emphasize financial successes over ethical ones.  To foster caring attitudes and active citizenship beyond the classroom, engineering educators can:

( give students an opportunity work in helping relationships with other students;

( acknowledge the ethical successes of the engineering industry;

( provide "equal time" for the more human interest elements of the engineering curriculum--for example, dealing with competition, clients’ requests for secrecy, and consumer safety;

( discuss the role of the engineering in protecting the public; and

( make students aware of the possibilities of helping others through professional service.

Adding Ethics to the Curriculumtc \l3 "Adding Ethics to the Curriculum


The subject matter of an engineering course sends as significant a message as the manner in which it is taught. In other words, the engineering curriculum and the topics chosen for emphasis make a moral statement to the students.  For example, many engineering textbooks rarely dedicate more than a few pages to a discussion of engineering ethics.  The message engineering students infer is that ethics is a minor matter or of little importance to the industry or regulators who set standards for licensee competence. 

Designing the Programtc \l3 "Designing the Program
Ideally how would an ethics program be designed?  The best curriculum practices for promoting moral development in ethics courses have been meticulously documented.  The best practices of ethics education suggest that ethics educators/course developers should:

(  use moral dilemmas in classroom discussion (Kohlberg, 1985);

( emphasize student-led discussion over teacher-led discussion (nelson and Obremski, 1990);

(  encourage critical thinking (Kohlberg, 1985);

(  introduce students to effective ethical thinkers (Kohlberg, 1985);

( avoid short-term intervention.  Programs that last from four to twelve weeks are more effective than shorter or longer-term programs in producing significant changes in moral reasoning (Schlaefli et al, 1985: Trevino, 1992).  

While a semester-long course on engineering ethics would undoubtedly be an appropriate intervention for many students and engineering professionals, it is unlikely, even in light of new accreditation standards, that such a course would be mandatory.  A more practical and equally effective approach to teaching ethics would be to integrate the discussion of ethics into every aspect of engineering curriculum.  For example, many of the major subject areas in the engineering curriculum have ethical dimensions: clean air standards, products safety, and waste disposal (see resources for case studies in Part 3).  Hypothetical dilemmas as well as actual case studies can be easily integrated into any classroom discussion for an analysis of the ethical merits or demerits of the case.  Educators should also incorporate real moral dilemmas with clear-cut ethical responsibilities (Kilpatrick, 1993). 

For further discussion of integrating ethics into the engineering curriculum as well as resources for teaching ethics, see Part 2 and Part 3 of this program.

Putting Ethics into Practicetc \l3 "Putting Ethics into Practice
The engineering instructor can also act as a moral leader by emphasizing the "conscience of craft" (attributed to Thomas Green by Lickona, 1992, p. 211).   According to Lickona, teachers must help their students take their work seriously and perform it to the best of their ability.  Three steps are recommended:  treat work as having moral importance and as an activity that contributes to character development; two, realize that when academic expectations are low or the peer culture keeps students from working, the fundamental purpose of education is compromised; and third, develop student capacity to feel satisfaction at a job well done and the obligation to do good work.  

How can the engineering educator implement Lickona's suggestions?  In addition to meeting course objectives, educators can:

( implement objectives that pertain to school and work attitudes;

( have high expectations of students;

( create a classroom and school culture of excellence;

( teach students how to do homework;

( foster group learning;

( develop individual student interest;

( teach to the student, not to the test; and

( reward hard work by offering a meaningful curriculum and engaging lessons.

 
Perhaps the most salient issue in the discussion regarding the role of the adult educator in character education is the belief that once we become adults, it is no longer possible to alter our values, principles, or behavior.  In fact, some argue that values and principles are well-established by the time we are five years old.  Both are myths.  If they were true, we would have to relinquish all hope that education and experience have any power to improve us.

The belief that change is possible is not merely wishful-thinking.  Psychologists and educational researchers (Kohlberg, 1981, 1983, 1985; Schlaefli, Rest, & Thoma, 1985) have provided significant evidence that experience and education can improve an individual's ability to reason morally.  (See discussion of ethics education research in Part 2.) However, these studies indicate that for ethics education to be effective--that is, for individuals to become more ethical--several conditions must exist.  First, adults must be exposed to ethical philosophies and ideas.  Second, they need a chance to explore their own values and principles.  Third, they must role play and internalize the ethical dilemma.  Finally, for an ethics program to be valuable and sustainable, adults must be exposed to individuals who reason at a higher stage than their own. This final element underscores the necessity of moral leadership in the engineering classroom.
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Part 2:  Strategies for Teaching Ethics 

to 

Engineers and Engineering Studentstc \l1 "Part 2:  Strategies for Teaching Ethics to Engineers and Engineering Students
An Introductiontc \l1 "An Introduction
Many teachers will admit that the reason they chose education as their profession is the desire to influence their students.  They share a commitment to help students mature in such as way that they become better people, and, as a result, the world becomes a better place for everyone.  Thus, by virtue of their work, teachers are inherently moral educators.

However, teachers, particularly teachers of adults, feel uneasy about their role as moral educators.  For one, they most likely do not have training in ethics. They feel uncomfortable teaching about right and wrong.  Second, they fear abusing their role as teachers by discussing their own values and principles.  They do not wish to indoctrinate their students.  Third, this concern about abuse of power is part and parcel of a larger issue:  whose values do we teach?  Public school teachers in particular are concerned about discussing religious values in the classroom.  The adult educator has the same sensitivities about offending students of different faiths and/or cultures.  For this reason, educators feel that ethics education belongs at home, not in the classroom.  Fourth, many educators believe that their adult students have already acquired their values and principles and that a course on ethics is not likely to be of particular influence or effect.  

Let’s deal with these issues one by one.  To begin, let’s address the issue of lack of training to teach ethics.  Most of us did not major in philosophy and perhaps never even took one course in the subject. So how can we teach ethics if we are not prepared?  But being an ethics teacher is more similar to being a parent than to being a philosophy professor.  Parents teach their children how to make better decisions. Parents rarely have a degree in child psychology nor have they studied philosophy.  Ethics is not just an academic subject.  Becoming ethical is part of a lifelong process where we learn how to treat other people with justice and compassion.

Second, it would be inappropriate to abuse the power of the podium to indoctrinate personal values.  As noted in Part 1 of this manual, the Ethics Resource Center (ERC) advises that the teacher should share and model values, not impose them:   “Imposing and teaching moral values are not the same thing.  Imposing means coercing another to adapt to your beliefs or practices.  Teaching means imparting information or skills, guiding studies, instructing by example, or experience, bring out latent capabilities, etc. Coercion, imposition and indoctrination have no place in good teaching.”  (p.3)  

However, it would be inaccurate to assume that a teacher’s personal values cannot be shared.  Nor would it be correct to assume that we cannot reach consensus on important values. While we live in a highly pluralistic society which represents many different religious and cultural groups, there are common values to which we subscribe.  We may not be able to agree on gun control or euthanasia, but we could agree on the importance of honesty, compassion, fairness, and loyalty, to name a few.  Most cultural groups believe in the Golden Rule, “Do unto others as you would have them do unto you.”  Instead of focusing on whose values should we teach, the discussion can concentrate on what values should we teach.  Engineering educators should decide what values would be important for engineer professionals to be successful and effective at their work.  Values such as honesty and good citizenship may be high on the list of values for anyone in the engineering profession.

While the family used to be the primary means for teaching ethics, the family itself is not what it used to be.  The nuclear family where mom and dad were available to reinforce the message from school principals and religious leaders is a relic of the past.  Mom and Dad both work, or only one parent is tackling the job of raising the children.  There is less time available to nurture the moral development of children, not only at home, but also at school.  The responsibility falls to adult educators and business leaders to become influential in the development of ethical sensitivities.

The last issue-- “You can’t teach ethics to adults.  You either have them or you don’t” –is the toughest to address.  Ironically, this view is often articulated by individuals who are responsible for continuing education or professional development programs–in other words, people who are responsible for the character education programs of licensed professionals.  Those who espouse this attitude have essentially given up on the notion that adults can be taught new skills or improve the ones they have.  While it may be true that is difficult to change attitudes once they are ingrained, research studies indicate it is entirely within the realm of possibility that we can learn new skills and behaviors, including ethical decision making skills.

Psychology professor Lawrence Kohlberg studied moral development. (See later discussion of Kohlberg in this section).  He theorized and later demonstrated through his research that ethical decision making skills can be not only be taught, but can also be developed and enhanced.  Research studies indicate that while it is difficult to bring about a significant change in an adult’s level of ethical reasoning in an artificial environment, such as a classroom, it is, nevertheless, possible. Business and education college majors, for example, experience the largest gains in ethical reasoning skill development when exposed to appropriate ethics education programs.

One of the most significant research findings indicate that individuals are cognitively attracted to reasoning at one level beyond their own. In other words, while we may be unable to mimic the conduct of individuals more advanced in their reasoning skills, we can still be inspired intellectually by those who are more mature in their judgment and in their behavior.

It is this finding that is most compelling.  Our attraction to ethically superior people suggests not only that we are capable of being taught, inspired and led, but also that individuals who are more advanced in their reasoning skill have the obligation to speak up, teach, and lead.

History of Moral Education and Schoolingtc \l1 "History of Moral Education and Schooling
Meno, a student of Socrates asked his mentor:  "Can you tell me, Socrates, whether virtue is acquired by teaching or by practice; or if neither by teaching nor practice, then whether it comes to man by nature, or in what other way?  Socrates answered, "You must think I am very fortunate to know how virtue is acquired.  The fact is, that far from knowing whether it can be taught, I have no idea what virtue is." (cited in Sizer & Sizer, 1970, p. 69.)

Philosophers have always recognized the dual role of education:  to make a person well-educated and to make a person good.  As early as Plato in his Republic and Aristotle in his Politics, Western civilization has embraced the importance of embracing moral education in school curriculum.

With the advent of compulsory education in the 1800s, American public school teachers had little doubt about their mission to imbue morality into their young students.  The preface to the 1879 edition of McGuffey's Fifth Eclectic Reader states the major aim of its material was "to exert a decided and healthful moral influence" (Johnson, 1982, p. 1243).  The growth of the American high school in the latter part of the 18th century did not change the mission of the public school.  The curriculum at that time was traditional and classical, and content was viewed as "intrinsically moral, productive of both the high moral vision and the will to pursue it" (Johnson, 1982, p. 1244).    

However, with the protean wave of immigration and massive urbanization of the early 1900s, the public school system had to redefine its role in moral education.  Sweeping social and cultural changes brought about by early technology, new theories in science, psychology and philosophy, and cultural diversity necessitated a re-examination of the public school system.  In 1918, the National Educational Association (NEA) appointed a Commission on the Reorganization of Secondary Education which issued its "Cardinal Principles of Secondary Education."  One of its cardinal principles was "Ethical Character" (NEA, 1918).  A later subcommittee defined teaching ethical character as the promotion of a "...habit of moral thoughtfulness" by means of "careful thinking upon underlying principles" (Neumann, 1917, pp. 8-9).

Private and public agencies spurred the "character education movement," as it was called then, and important research centers sprang up in a number of universities.  Psychologists as well as theologians joined the discussion.  Much of the literature at that time concentrated on two issues:  Is character a discrete trait that can be taught in specific terms? And what is the relationship of reason and emotion to behavior? (Johnson, 1982).

At the time these questions were debated, Darwin's theory of evolution became a powerful influence on contemporary thinking: if biological life were the product of evolution, then morality could also be evolving rather than fixed and certain.  Einstein's theory of relativity also generated discussion about the relativity of moral behavior (Johnson, 1982; Lickona, 1991).

But it was Hartshorne and Mays' research in the 1920s that rocked the foundation of character education (Lickona, 1991).  In 1927, Yale psychologists Hartshorne and May studied 10,000 children who were given the chance to lie, cheat or steal in classroom work, home responsibilities, party games, and athletic events.  Their findings, published by the Character Education Inquiry, an offshoot of John D. Rockefeller's Institute of Social and Religious Research, had an enormous impact on empirical psychologists.  In brief, they found that 1) no one is "honest" or "dishonest" by nature; 2) that honesty or dishonesty is situational; 3) that the urging of honest behavior or the discussion of moral standards had no relationship to the behavior of the students.  They concluded that there was "little evidence that effectively organized moral education was taking place" (Johnson, 1982, p. 1246) and that "prevailing ways of inculcating ideals probably do little good and may do some harm" (Hartshorne & May, 1928, p. 104).

In spite of the negative conclusions of Hartshorne and May and the conflicts over the "fixed" nature of morality, schools still stressed moral education well into the 1930s (Johnson, 1982, p. 1244); however, the term citizenship education became more fashionable, partly in response to the nation's need to mainstream its immigrants.

By the late 1930s, however, interest in moral education diminished due to American involvement in World War II.  In a 1950 NEA report on values in the public schools, editors grappled with definitions of moral education and failed to focus on any meaningful programs.  The Education Index of that year provides only a "handful" of citations to courses on values.  (Johnson, 1982, p. 1247).  For the most part, values education became unplanned and unreflective and was left to the discretion of individual teachers.

During the 1960s and 1970s, turbulent social changes led to what Thomas Lickona (1991), an international expert on moral education, describes as personalism:  a celebration of the "worth, dignity, and autonomy of the individual person, including the subjective self or inner life of the person.  It emphasized rights more than responsibility, freedom more than commitment" (p. 9).  The emphasis on personalism, Lickona concludes, fostered rebellion against authority as well as a disinclination of authorities to assert their rightful responsibilities.  Personalism, in concert with the abuses of Vietnam, Watergate, the sexual revolution and other sociopolitical phenomenon led to the creation of a moral education program known as values clarification.

Touted primarily by Columbia University's Louis Raths in his 1966 Values and Teaching, values clarification rejected the notion that adults should try to teach children right from wrong or even to try to influence students' value judgment.  Essentially the movement stressed the process whereby children are free to state "their own interests, their own purposes and aspirations, their own beliefs and attitudes, and many other possible indicators of values" (Raths, Harmin, & Simon, 1966, p. viii).  In values clarification, children choose freely from alternatives; prize the sense of being happy with the choice; and then do something with the choice.  Criticism of this movement has been widespread and has focused on the superficiality of its approach (Kilpatrick, 1993).  According to Lickona (1991), "Values clarification made the mistake of treating kids like grown-ups who only needed to clarify values that were already sound" (p. 11).

In the 1970s, Lawrence Kohlberg's research on moral reasoning (see late discussion) gave teachers another approach to moral education:  moral dilemma discussions.  Kohlberg rejected the relativism of values clarification and other previous moral education programs.  In short, he contended that while the content and conditions of moral judgment vary from case to case and from culture to culture, the form of moral judgment is universal.  Moreover, moral reasoning is a rational, cognitive process and does not have to be defined in terms of subjective emotional states.

Kohlberg's theories on moral reasoning embraced the notion that morality can be rule-determined.  Thus, the role of the school as a moral authority and, more important, as a moral educator, was restored.  Kohlberg's research focused primarily on the social context of moral development.  His preliminary findings indicated that moral formation can be deliberately nurtured by confronting students with moral issues and allowing them to discuss those issues within students at higher states of moral development.  While his theories have not been universally accepted (Kilpatrick, 1993; Gilligan, 1982), Kohlberg's works have generally received enthusiastic acceptance and provided the catalyst for literally thousands of research studies.  Thirty years of research based on Kohlberg’s stage theory (Rest, 1999) using the Defining Issues Test as a measure of moral reasoning indicate that Kohlberg’s concepts are fundamentally correct.

Contemporary moral education has moved outside the academic arena.  More notable than any new pedagogy in the classroom is the work of private foundations such as the Hastings Center and the Josephson Institute of Ethics.  However, while research on moral reasoning is taking on epic proportions, little of that research has promoted practical application in the classroom.  Contributions by prominent psychologists (Mosher; Gilligan; Perry; Rest; Bebeau) and by educators (Lickona; Bennett) will undoubtedly lead to new pedagogy in the new millennium.  

Current Practices and Research in Business Ethics Educationtc \l1 "Current Practices and Research in Business Ethics Education
Though elementary and secondary public education has grappled with the philosophical and pedagogical issues surrounding the moral education dilemma, American business schools did not wrestle with ethics instruction until the after-effects of Watergate and the excesses of Wall Street were a matter of public concern.  As late as 1989, well after these moral watershed events had been registered in the public conscience, business professors were still arguing among themselves whether business ethics should be taught (Etzioni, 1989).

Nevertheless, change is evident in American business schools.  Approximately 100 out of the 208 graduate schools of business responded to a recent survey commissioned by the Ethics Resource Center (1988) regarding the status of ethics education in their MBA and undergraduate programs.  Ninety percent of responding business schools indicated that the subject of ethics is included in their curricula.  The degree of emphasis placed on ethics varies widely:  Generally, the survey response revealed that there was no widely accepted approach to providing education in ethics in America's business programs.

Current Practices and Research in Engineering Ethics Educationtc \l1 "Current Practices and Research in Engineering Ethics Education
The Accreditation Board for Engineering and Technology (ABET)tc \l2 "The Accreditation Board for Engineering and Technology (ABET)


          The Accreditation Board for Engineering and Technology (ABET) is a federation of  29 professional engineering and technical societies. Since 1932, ABET has provided quality assurance of education through accreditation. ABET accredits more than 2400 engineering, engineering technology, computing and applied science programs at over 500 colleges and universities nationally. ABET is recognized by the Council on Higher Education Accreditation.  In order for university and college engineering programs to be accredited by ABET, their basic level programs must meet the “Criteria for Accrediting Engineering Programs Effective for Evaluations during the 2001-2002 Accreditation Cycle.  

Note Criterion 3. Program Outcomes and Assessment:

Engineering programs must demonstrate that their graduates have:

(a) an ability to apply knowledge of mathematics, science, and engineering

(b) an ability to design and conduct experiments, as well as to analyze and interpret data

(c) an ability to design a system, component, or process to meet desired needs

(d) an ability to function on multi-disciplinary teams

(e) an ability to identify, formulate, and solve engineering problems

(f) an understanding of professional and ethical responsibility [emphasis added]

(g) an ability to communicate effectively

(h) the broad education necessary to understand the impact of engineering solutions in a global and societal context

(i) a recognition of the need for, and an ability to engage in life-long learning

(j) a knowledge of contemporary issues

(k) an ability to use the techniques, skills, and modern engineering tools necessary for

engineering practice.

Criterion 4 of the established criteria states: 

“The professional component requirements specify subject areas appropriate to engineering but do not prescribe specific courses. The engineering faculty must assure that the program curriculum devotes adequate attention and time to each component, consistent with the objectives of the program and institution. Students must be prepared for engineering practice through the curriculum culminating in a major design experience based on the knowledge and skills acquired in earlier course work and incorporating engineering standards and realistic constraints that include most of the following considerations: economic; environmental; sustainability; manufacturability; ethical; [emphasis added ] health and safety; social; and political.
According to Dr. Shirley Ann Jackson, President of Rensselaer Polytechnic Institute, the ABET accreditation standards “represents a major shift in engineering education philosophy specifically because of its attention to ethical responsibilities.....  Criteria 2000 will challenge many universities.” 

A recent study (Stephen, 1999) of the course catalogues of accredited institutions of engineering found that 70% had no ethics‑related course requirement for all students. The study also found that, although 16% of institutions have some ethics‑related content, these are usually not in engineering ethics courses, but rather courses in philosophy or religion.

Engineering Ethics Organizationstc \l2 "Engineering Ethics Organizations
A number of different engineering organizations are devoted to the study of ethics.  The most prominent of these is the National Institute for Engineering Ethics (NIEE), an educational corporation founded in 1988 whose mission is to promote the study and application of ethics in our nation’s engineering schools and throughout the engineering profession.  NIEE developed the highly successful engineering ethics video, Gilbane Gold, which has been used at most engineering colleges in the nation as well as in industry and society presentations. Other activities include co‑sponsorship of the On‑Line Ethics Center Help Line, publishing an Ethics Resource Guide and quarterly newsletter, and sponsoring ethics workshops/ symposia.

For other organizations with an interest in engineering ethics, see Part 3 of this manual.

Studies on Engineers and Ethical Developmenttc \l2 "Studies on Engineers and Ethical Development
Only one study has been done on the ethical development of engineers: Teaching Engineering Ethics: Assessment of Its Influence on Moral Reasoning Skills (Self & Ellison, 1998).  Engineering students at Texas A & M University were pre-tested using the Defining Issues Test (DIT), a test of ethical judgment.  They were then taught a course on engineering ethics and post-tested using the same instrument.  Another group in a later semester was similarly tested.  Both groups achieved significant gain in their moral reasoning scores between the two tests.  At post-test, the engineering students were reasoning at the same level as adults.  The researchers found that were was no significant relationship between the moral reasoning scores and gender at either the pre-test or post-test.  

Theories of Moral Developmenttc \l1 "Theories of Moral Development
Since the early 1920s, three major trends in the analysis of moral reasoning have developed.  Prominent theory can be loosely categorized as psychoanalytic, socialization, and cognitive developmental. 

Psychoanalytic theorists believe that moral development is promoted through learning socially acceptable behavior and incorporating culturally transmitted values.  Morality is characterized as formed and fixed early in development largely though the internalization of parental norms.  Most notable among the psychoanalytic theorists are Durkheim and Freud.

Socialization theories assume that moral development is the result of behavioral conformity to moral rules rather than cognitive change.  The basic motivation for morality originates in biological needs or the desire for social reward; thus, moral development is culturally relative.  Havighurst is a prominent social learning theorist.

Developmental theorists, on the other hand, view moral development as a series of stages that everyone proceeds through irrespective of cultural or social factors.  Associated most frequently with the developmental movement are Piaget, Kohlberg, Erickson, and Loevinger, and, to a lesser extent, Gilligan and Fowler. The common element of developmental theory is the belief in the notion of age-linked stage development of moral reasoning.  Cognitive developmentalists also hold that the basic motivation for morality is acceptance, competence, self-esteem or self-realization rather than meeting biological needs.  Furthermore, developmentalists assert, moral development is culturally universal, and principles arise through social interaction between self and others.
Kohlberg's ideas are considered the most influential of all moral reasoning theory in contemporary research literature (Kuhmerker, 1991).  

Emile Durkheim  (1858-1917)tc \l2 "Emile Durkheim  (1858-1917)
French sociologist Emile Durkheim theorized that there were three basic elements in the internalization of moral values:  one, authority and discipline; two, attachment to social groups; and three, self-determination (Rich & Devitis, 1985).  For Durkheim, the role of the educator was not only to instill habits of conduct but also to inculcate in students an understanding of social reality.  Man's morality, he believed, is a function of a social world:  "Let social life disappear and moral life will disappear with it, since it would no longer have any objective" (as quoted in Rich & Devitis, 1985, p. 12), Durkheim wrote in his first book, Division of Labor.  Durkheim's critics suggested that his theories presaged moral relativism.  Durkheim did not wrestle with the philosophical implication of all social systems having their own legitimate values and ideals.  
 

Sigmund Freud (1856-1939)tc \l2 "Sigmund Freud (1856-1939)
The Freudian perspective of moral development is the only theory tied to a structure of personality development where the forces which create and form the personality of the individual also form the "mechanism of moral restraint by which the personality is partially maintained" (Windmiller, Lambert, & Turiel, 1980, p. 6).  Freud theorized that guilt feelings produced ethics; that ethics were "a therapeutic attempt...an endeavor to achieve, by means of a command of the superego, something which has so far not been achieved by means of any other cultural activities" (as quoted in  Lickona, 1976, p. 149).  Furthermore, ordinary moral development arises from the child's interaction with parents and parental figures during the yearly years.

Psychologist Terrance Tice (1980) reconstructed a modern psychoanalytic perspective of moral development based on Freudian theory, summarized as follows:  From birth to age 3, the child struggles through a stage of pre-morality.  During this stage, the superego is developing, that part of the personality which provides the inhibiting, restraining, and prohibiting standards.  These forces are imposed on the child by outside social mechanisms, initially and primarily by one's parents and later by teachers and other adult authority figures.  According to Freud, the conscience begins to develop through guilt and repression, which, in concert, act to regulate the conflict between the individual and society.  

In the second stage, called primary morality by Tice, the child's superego becomes stronger and goes through a period of "elaboration and consolidation" (p. 164).  During this stage, the 3 to 6-year-old also moves through the Oedipal complex, during which he or she begins to relate to each parent differently.  Guilt and repression also propel the child during sex role identification.  During this phase, parents transmit "customary social values and practices, convey cultural meanings among the generations, and establish skills necessary for future planning and adaptation" (pp. 175-6) to their offspring.

The third phase of moral development appears around ages 7 to 14 where the child reaches, as Tice calls it, middle childhood morality.  During this stage, empathy, cooperation, self-criticism and self-esteem develop through the balance of id, ego, and superego.  A complex and intricate mechanism for survival begins to evolve during this pubescent stage.  The young adolescent strives to attain values and to clarify those already internalized.  This task is essential for growth in moral development.

Children in their mid- to late teen years gradually learn to take charge of themselves, rather than depending on parental figures.  During this time, the adolescent develops a sense of individuality and experiences a need to reconsider values and principles and to form new ones consistent with his or her own sense of identity.

Adulthood brings its own dilemmas, particularly those dealing with intimate relationships, work choices, and other painful and/or joyful life transitions.  Freud believed that as one grows even older, aging and death have a profound influence on life view and moral considerations.  During this period, adults broaden and integrate their moral vision and exercise greater power of moral judgment.

Robert Havighurst (1900 -1991)tc \l2 "Robert Havighurst (1900 -1991)
Robert J. Havighurst described the developmental tasks of childhood and adolescence in a major study published in 1953, Human Development and Education.  Among ten major tasks he described, "desiring and achieving socially responsible behavior" and "acquiring a set of values and an ethical system as a guide to behavior" relate directly to moral development.  Havighurst (Rich & Devitis, 1985) describes the development of values as a lengthy process that begins in early childhood with the emergence of conscience.  However, he theorized that the acquisition of values is a learned rather than inherited behavior that originates from societal influence.

Havighurst suggested that the adolescent learns to make sacrifices for the good of the community and in turn is rewarded for those sacrifices.  Patriotic or religious ceremonies confirm such desirable behavior and shape and refine feelings of altruism.  Furthermore, he believed that values form a hierarchy driven by physiological needs:  food, warmth and shelter, for example.  These values originate in the infant's desire to gain the mother's approval and to shape other adult behavior.  As a result, the child learns to defer gratification, if necessary, for gain.  The adolescent, on the other hand, learns values in six ways:  satisfaction of physiological needs, fulfillment of emotional needs, consistent rewards and punishments, love or approval in association with desired values, teaching by an authority figure, and reasoning and critical thinking.


Jean Piaget (1896 - 1980)tc \l2 "Piaget (1896 - 1980)
While Piaget did little research on the nature of moral reasoning in adults, his theories of moral development on children are considered seminal.  In his Moral Judgment of the Child (1932), Piaget claimed that cognitive and moral development occurred in tandem.  Moral judgment, Piaget stated, is "indisputably developmental; it changes with age and experience" (Lickona, 1976, p. 239).  Children's moral judgments do not exist in a "social or cultural vacuum; however spontaneous they may be in their origins, they are very much subject to direct and indirect social influences both in their nature of development...and in the shape they take in adulthood" (Lickona, 1976, pp. 239-240).  

Piaget held that morality is based on two notions:  one, a respect for the rules of the social order; and two, a sense of justice.  His research methodology made use of the clinical interview technique in which the interviewer presents problems to the child, sees how the child responds, and seeks to find the child's underlying cognitive capabilities.  Interviewing male children, mainly from middle class backgrounds, ranging in age from 5 to 13, Piaget focused on the rules of a game of marbles.  He asked, "Where do rules come from?"  Can the rules be changed?" “If so, when and how?" "What is fair punishment for those who cheat or lie?" (Rich & Devitis, 1995, p. 48).

Through his conversations with his subjects, Piaget identified two major stages of moral developing:  the earlier stage, called morality of constraint, and the later stage, called a morality of cooperation.  In the first stage, the young child bases his moral judgment on unquestioning respect for authority figures.  His ability to respond to a moral question is inhibited by egocentrism, an inability to separate himself from the external world and to

identify with others in social situations.  From this child's immature point of view, morality is determined by rules treated as absolutes rather than as "flexible instruments of human purposes and values" (Lickona, 1976, p. 220).

Once the child progresses to cooperative morality, he has the capacity to apply the concept of cooperation to his moral decisions. In this stage, morality is not seen as rule-accommodation but rather as a system of flexible rules that operate with a social system. Piaget claimed that all children can make the transition between the two phases unless they are deprived of opportunities for social interaction.  Piaget's work profoundly influenced Lawrence Kohlberg's research and remains the cornerstone of moral developmental theory today.

Erik Erickson (1902 - 1994)tc \l2 "Erickson (1902 - 1994)
In his influential theory of psychosexual development (based on Freud's theories), psychologist Erik H. Erikson attempted to draw from religion, anthropology and other social science fields to understand human behavior in a larger social context.  According to Erikson, "Each individual is faced with, and must reconcile, certain recurrent fundamental problems, or conflicts, at each stage of life.....Unless problems in each successive stage are solved, the individual may well be riddled by prior unresolved conflict throughout life" (Rich & Devitis, 1985, p. 59).

Specifically regarding moral development, Erikson theorized that ethical growth could be divided into three realms:  "one, moral learning in childhood; two, ideological experimental in adolescence; and three, ethical consolidation in adulthood" (Rich & Devitis, 1985, p. 63).  Erikson's later work dealt more with the third stage, and he wrote extensively of ethical models, such as Ghandi and Martin Luther King.  Ultimately, Erickson wrote, the ideal ethical action would produce a "mutuality between the doer and the other" (Erikson cited in Rich & Devitis, 1985, p. 64).  This exhortation to universal justice is a torch passed on to Lawrence Kohlberg.

Lawrence Kohlberg (1927 - 1988)tc \l2 "Lawrence Kohlberg (1927 - 1988)
Lawrence Kohlberg's research transformed the landscape of moral development theory.  His work has had a profound influence on education, counseling and clinical programs by providing not only empirical information but also application strategies.

The early and middle part of the twentieth century was dominated by the psychoanalytical and social-learning approaches to moral reasoning (as discussed earlier) and focused on moral feelings such as guilt and upon behavior.  Kohlberg's work, like that of Piaget, focused on the cognitive approach, which emphasizes the structure of moral thinking.  
Unlike Freud and Durkheim, Kohlberg made radically different assumptions about the nature of morality.  He suggested that moral reasoning was a conscious process and rejected cultural and ethical relativism.  Moreover, Kohlberg was "...virtually the only contemporary psychologist to embrace philosophy as essential to defining what is moral as the first required step in the study of moral development" (Lickona, 1976, p. 4).  Drawing upon the works of Socrates, Plato, Aristotle, Kant, Mill, Dewey and Habermas, Kohlberg asked the same questions as the philosophers:  What is virtue?  What is justice?  Children, teenagers, and adults, in Kohlberg's view, are philosophers who are concerned about issues such as good and evil.

Thus, Kohlberg's ideas are really the sum of three sets of observations:  first, Piaget's theory of cognitive development; two, philosopher's discussions of ethics and morals; and three, Kohlberg's research on a group of 84 boys, ages 10, 13, and 16, who provided Kohlberg with his original research data on the development of moral thinking.  From these three components, Kohlberg fashioned and validated his theory of moral development. Kohlberg demonstrated that there are six stages of moral development through which we proceed sequentially.  Children tend to use the first three stages.  Most adults reason at the fourth stage.  Mature ethical thinkers reason at stage 5 and 6.

Kohlberg's Six Stages
	Level
	Stage
	Rationale

	  Stage 1 
	Obey or pay
	If I do this, will I get in trouble?

	 Stage 2


	Self-interest
	If I do this, what's in it for me?

	Stage 3
	Win others' approval by helping them
	If I do this, will I be liked?

	Stage 4


	Law and order
	What doe the book say?  What does the policy manual say?

	Stage 5 
	Respect individual rights and abide by critically examined values
	What's in the best interest of my group?

	Stage 6
	Act in accordance with logically developed and universally accepted principles
	What does my conscience tell me to do?  What's in the interest of everyone?




  
Kohlberg’s stage theory suggests that individuals have the potential to become better thinkers.  The possibilities for development are enhanced by formal education, practice and habit of mature thinking, and exposure to mature ethical thinkers. 

There are seven assumptions of Kohlberg's cognitive theory:

1.  Cognitive structures provide organized patterns of mental operations.  These operations are cross-cultural and developmental.  While the content of thought will vary dependent on situations, persons, and cultures, all individuals will experience such mental operations as approving, blaming, assigning rights and duties, and determining values, ideals, and norms.  Kohlberg's assertion of universal moral stages stands strongly on the belief that while content, which tells us what a person believes, is obviously dependent on cultural variables, structure tells us how a person thinks about the content of his beliefs--structure, Kohlbergian theory holds, is universal.  

2.  A person's moral behavior can only be understood in the framework of that person's conscious experience.  Furthermore, Kohlberg believed that a person's judgment should not be reduced to unconscious motives, learned habits or external forces.  

3.  Cognitive structures develop through a process of interaction between the individual's inner structure and the external structures of the environment.  

4.  The interaction leads to cognitive stages.  These stages form a sequence:  cultural factors may speed them up, slow them down, or even arrest them.  Nevertheless, cultural factors do not change its sequence.  Stages form an order of increasingly differentiated and integrated structures.  

5.  Social development is dependent upon a sense of self and ego identity, and with each new stage of development, the self is transformed.  

6.  Role-taking is critical to moral development.  

7.  The goal of social development is toward equilibrium or reciprocity between the self and others.  Moral development begins with one-sided dependence on authority and moves to equal consideration for all moral claims on the basis of purely moral considerations.  This seventh assumption is central to Kohlberg's principle of justice:  "Justice is not a rule or set of rules; it is a moral principle.  By a moral principle, we mean a mode of choosing which is universal, a rule of choosing which we want all people to adopt always in all situations....There are exceptions to rules . . . but no exceptions to principles" (as cited in Lickona, 1976, p. 4).

In the formulation of his early work, Kohlberg drew upon Piaget's conclusions about the major development stages of reasoning:  the intuitive, the concrete operational, and the formal operational.  By age 7, according to Piaget, the child enters the concrete operational stage and can make logical inferences.  Many, but not all, individuals enter the stage of formal operations in adolescence, when they can reason abstractly.  In this stage, individuals can consider the relationship between elements in a system, hypothesize, deduce, and test conclusions against reality.  Kohlberg concluded that

...advanced moral development depends upon advanced logical reasoning.  There is a parallelism between an individual's logical stage and his moral stage.  A person whose logical stage is only concrete operational is limited to ...pre-conventional moral stages....While logical development is a necessary condition for moral development, it is not sufficient.  Many individuals are at a higher logical stage than the parallel moral stage, but essentially none are at a higher moral stage than their logical stage.  (1976, p. 32)   

After individuals reach a stage of formal operations, they next attain a level of social perception where other individuals are seen in terms of their place within the system.  They then can begin to consider the welfare and order of the entire social system. 

Kohlberg proceeded to create a map by which he charted the stages of moral development.  Kohlberg determined that there are three levels of moral reasoning:  pre-conventional, conventional, and post-conventional, with two stages at each level: 

I.  Pre-conventional.  Emphasis on avoiding punishments and getting rewards.

Stage 1.  Might makes right (punishment and obedience orientation).  At this stage, the most important value is obedience to authority in order to avoid punishment.

Stage 2.  Look out for number one (instrumental and relativist orientation).  Each person tries to take care of his or her own needs.  The reason to be nice to other people is so that they will be nice to you.

II.  Conventional.  Emphasis on social rules.

Stage 3.  Good girl and nice boy.  Good behavior is considered actions that please other people and win their praise.  Approval is more important than any specific reward.

Stage 4.  Law and order.  Right behavior means being a dutiful citizen and obeying the laws set down by those in power.

III.  Post-conventional.  Emphasis on moral principles. 

Stage 5.  Social contract.  The rules of society exist for the benefit of all and are established by mutual agreement.  If the rules become destructive or if one party doesn't live up to the agreement, the contract is no longer binding.

Stage 6.  Universal ethical principles.  General universal principles determine right and wrong.  These values are established by individual reflection and may contradict the egocentric or legal principles of earlier reasoning. 

According to Kohlberg, the pre-conventional moral level is the stage of development of young children, some adolescents, and many adolescent and adult criminals (Kohlberg, 1981).  Individuals in this stage view rules and social expectation as something external to them.  Level II individuals, on the other hand, have internalized those rules and expectations of others, especially those of authorities.  Level III, the post-conventional stage, is marked by an acceptance and understanding of society's rules but also an acceptance based on the general moral principles that underlie these rules.  Sometimes these principles come into conflict with society's rules--in which event the post conventional individual decides based on principle rather than convention.  Only a minority of adults reach this last stage, and usually only after the age of 20.

In Kohlberg's later years, he expanded his vision to include a seventh stage and was conducting research on the possibility of its existence in various secondary school programs.  Kohlberg died before he could complete his work on "just communities" and their inhabitants (Kuhmerker, 1991).  

Kohlberg (1976, 1981) tested his theory though cross-cultural and longitudinal research that indicated that these stages are distinct and successive as well as culturally universal.  Kohlberg also suggested that while an individual can understand moral reasoning at a lower stage, individuals cannot comprehend moral reasoning more than one stage above their own.  Furthermore, an individual may make a moral judgment based on any one of the six stages although about fifty percent of moral judgments will fall into one stage and the majority of the balance will fall into adjacent stages.  Subsequent research has supported Kohlberg's assertion that attainment of each stage of moral judgment is prerequisite to the attainment of the next higher stage.  

Over a period of 35 years, Kohlberg's ideas have been criticized on several fronts.  For example, his original work was validated only on males but was applied to females as well.  Gilligan has been the most outspoken critic of Kohlberg on the issue of gender bias (see later discussion).  Other colleagues have indicated his work reflects liberal, Western values, although later research indicates that Kohlbergian theory maintains integrity in non-Western cultures and few cultural differences have been found (see later section on the Defining Issues Test (DIT).  Fowler argues that Kohlberg's stage theory emphasized rational thought and under-emphasized religious faith (see section on Fowler).  Finally, critics argue that Kohlberg's subjects indicate higher levels of moral reasoning simply because they are verbally fluent and able to mimic moral positions without understanding or believing in them.  Kohlberg's original measurement system has been substantially revised (to overcome this research flaw) by James Rest and his colleagues at the University of Minnesota’s Center for Ethical Development.  The Center has produced and/or facilitated 30 years of research studies using the DIT as an index of moral reasoning skills.  Rest’s research suggests a neo-Kohlbergian approach to teaching ethics, one that has four components:  moral sensitivity, moral judgment, moral motivation, and moral character (Rest et al, 1999).

James Fowler (1940 - )tc \l2 "James Fowler (1940 - )
James Fowler (1981) draws upon the work of Piaget, Kohlberg, Erickson, and Levinson and provides a theory of moral development by describing stages-based faith.  To Fowler, faith is not necessarily a religious phenomenon, but rather a way that individuals find of relating to others in terms of shared meaning and purpose.  Faith stages are neither achievement levels nor goals but rather a description of a task to find the full values of faith and to rework faith before the transition to the next step.  Unlike Kohlbergian theory, Fowler's theory supports the notion that divine revelation, rather than intellectual reasoning, provides the best standards for moral judgment.

In a nine year study of over 300 individuals of differing ages, sex, race, and religion, a pattern of faith stages emerged:

Infancy:  

undifferentiated faith

Early childhood:  
intuitive-projective faith

School years:

mythic-literal faith

Adolescence:  

synthetic-conventional faith

Young adulthood: 
individuative-reflective faith

Mid-life:  

conjunctive faith

Beyond:  

universalizing faith

Stage one faith is magical and imaginative.  Typical of children ages three to seven, this stage is filled with fantasy about the power of God and the mysteries of birth and death.  Stage two faith is typical of middle childhood but also occurs in adulthood.  In this stage, the individual takes Bible stories literally and believes in the power of symbols.  Stage three faith is characterized by conventional and conformist beliefs.  Individuals in this stage are concerned more about other people rather than challenging their faith.  In stage four, however, young people begin to question authority and cease to accept faith for social reasons.  Individuals begin to articulate their own values separate from those of family, friends, and culture.  In the fifth stage, conjunctive faith, unconscious ideas such as the power of prayer and the love of God, and rational ideas, such as the value of life, become reconciled through synthesis.  This stage is also characterized by a willingness to accept contradictions and a new openness to ideas.  In the last stage, that of universalizing faith, people develop a vision of universal compassion and justice that compels them to put aside their own personal welfare in order to express universal faith.  Ghandi, Martin Luther King, Jr. and Mother Theresa are a few of those who have reached this stage (Berger, 1988). 

Fowler is not without his critics who wonder whether the dynamics of faith can be linked to human development.  However, Fowler's theories provide a link between Erikson, Piaget and Kohlberg and add another dimension to their work.

Daniel Levinson (1942 - ) tc \l2 "Daniel Levinson (1942 - ) 
In a ten year longitudinal study of men, psychologist Daniel Levinson explored Erikson's theory of adult development and added his own framework.  To Levinson, the seasons of life are stages within the life cycle that are complex, continuous, and variable.  Each season has its own time frame and its own importance to the total cycle.  

Levinson (1978) hypothesized that there were four developmental eras:  childhood/adolescence; early adulthood; middle adulthood; and late adulthood.  However, his study focuses on the late teens to the late forties.  It was transition between the four stages that caused his subjects to ponder life's great moral questions:  What have I done with my life?  What is important to me?  What is the purpose of my life?  These transitional periods are the time that people seek a balance between their needs and those of society.  It is also a time to modify life goals based on success and failures.


Jane Loevinger (1938- )tc \l2 "Jane Loevinger (1938- )
Jane Loevinger (1970) is one of several female scholars to have attempted to explore the female dimensions of moral development.  While Freud, Piaget and Kohlberg primarily focused on men in their investigations, Loevinger's work attempted to determine if there were uniquely feminine perspectives to moral judgment.  Using psychoanalytical projective testing, she aimed at revealing subjects' affective as well as cognitive thought patterns and focus on emotional dilemmas and conflicts.

On the basis of her findings, she formulated an eight stage theory of ego development:

1.  Pre-social

2.  Symbiotic

3.  Impulsive

4.  Self-protective

5.  Conformist

6.  Conscientious

7.  Autonomous

8.  Integrated

In stages one and two, infants learn to adapt their behavior to their social environment.  At first, this attachment is symbiotic, that is, dependent on parent or parent figures.  At stage three, the child's behavior is usually ruled by anticipation of reward and punishment, and behavior can be described as compulsive.  In stage four, the person begins to leave impulsive behavior behind and build in concepts of right and wrong into one's personality; however there are still unresolved feelings of self-mastery.  By stage five, individuals reflect the values of those around them and seek to conform to the world around them.  By stage six, the individual moves toward self-direction, a period marked by confusion.  In the autonomous stage, the mature individual goes through a period of conflict and a search for self-fulfillment.  Few individuals reach stage seven, an integration of those previous conflicts.


Carol Gilligan (1936 - ) tc \l2 "Carol Gilligan (1936 - ) 
Carol Gilligan, a colleague of Kohlberg's at Harvard, is another female scholar who has challenged earlier theorists by developing a model of women's moral development.  Gilligan believes that the "language of care, responsibility, and not wanting to hurt others" (1982, p. 36) is a uniquely feminine dimension.  Men's moral vocabulary, she contends, deals with individual rights and responsibilities.  Gilligan indicates that the two greatest theorists of personality development, Freud and Piaget, both equated morality with justice--Freud viewed both as a function of the superego, that part of the personality which evolved from paternal authority and which was a more male phenomenon.  Piaget similarly related moral development with respect for parents, particularly the father.  Gilligan suggests that morality includes two moral orientations:  that of the morality of justice, but also an ethic of care and response.  The latter orientation is more central to understanding female orientation, she contends.

Kohlberg's early work did not include longitudinal data on females and therefore shares the same gender bias of his predecessors.  Gilligan's research, however, is also subject to criticism (Rich & Devitis, 1985) for being rather small and unrepresentative.  Her research study dealt with women who have actually faced extraordinary moral dilemmas (e.g., having an abortion), rather than the hypothetical dilemmas characteristic of Kohlberg's work.  Gilligan suggests that a woman's ethic of care follows three stages:  one, "an initial focus on caring for the self in order to ensure survival; two, a transitional phase in which this judgment is criticized as selfish; and three, a new understanding of the connection between self and others which is articulated by the concept of responsibility" (Gilligan, 1982, p. 74).

Kohlberg responded to Gilligan's criticism of his research as limited by stating, 

We believe...that our own conception of stages of moral reasoning must remain centered on justice.  Given this, we do recognize with Gilligan that the moral domain extends beyond the range of universalizable choice to the sphere of personal decision and special relationships which may be felt to have an obligatory quality not deriving from reasons of justice.  However...this fact does not lead us to postulate two generalized moral orientations, justice and care....Such an opposition implies that the use of one or the other orientation may be made by an individual for any moral problems.  It is true that some moral problems which we have called 'personal' do demand a focus on ties or relationship and on communication.  However, justice problems, demanding a focus on rights and duties also elicit such consideration as the ties of relationship and communication.  Which set of considerations is used by a person seems to be primarily a function of the dilemma asked and of the social group context to which the individual belongs. (Kohlberg, Levine, & Hewer, 1983, pp. 26-27)

Research has indicated that while women, on average, score differently from men on the Defining Issues Test, the differences are not significant (Rest, 1987). 

Summarytc \l2 "Summary
Taken individually, moral development theories seem limited and abstract.  Psychoanalytical theory ignores stage components of development and assumes that moral reasoning is a process of internalizing cultural or parental norms.  Socialization theorists assume that environmental factors are highly influential and that morality is, therefore, culturally relative.  Ego or character developmentalists treat moral development as part of general stage development.  Cognitive developmental theorists believe that moral reasoning structures are distinct from ego development stages (although they are highly correlated) and have their own unique order and consistency.

Taken together, moral development theorists provide often-complementary perspectives into the results of various studies on moral education. From the works of Durkheim and Freud to the research of Piaget and Kohlberg to the vision of Fowler and Gilligan, researchers illuminate our discussions regarding the nurturing of moral development.

The Use of The Defining Issues Test with Adultstc \l1 "The Use of The Defining Issues Test with Adults
The Defining Issues Test (DIT) was developed by James Rest in 1979 in order to test moral judgment.  Based largely on Lawrence Kohlberg's theory of moral development, the DIT assesses how people use different considerations in making sense of a moral situation. 

  
While other tests of moral reasoning ability exist (e.g., the Moral Maturity Score, the Law and Order Test, the Reflective Judgment Interview), the Defining Issues Test has "...the most extensive database yet collected on a measure of moral judgment, and no other measure of moral judgment has demonstrated such repeatedly high reliability and validity" (Rest, 1990a, p. 2).  The DIT is used in several hundred studies every year in the U.S. as well as in dozens of countries.  Results are catalogued and analyzed by the test developer's Center for the Study of Ethical Development.

In recent years, the Center has focused on new areas of study within the subject of moral reasoning skill such as the intermediate concept of moral sensitivity. A new DIT is being piloted.  The new instrument updates the dilemmas and the items.  The instructions and test itself are streamlined.  The new DIT initially appears to be more valid and provides better information than the original DIT.  (Rest et al, 1999)

Educators interested in using the DIT as part of a research study can contact the Center at http://education.umn.edu/csed/.  (Information regarding the design of a study is discussed later in this section.)

Major Findings in Ethical Developmenttc \l2 "Major Findings in Ethical Development
Over thirty years of research studies using the DIT has provided some insights regarding ethical development:

1.
Development in moral judgment continues well into adulthood.  People show dramatic 
changes in their 20s as in their earlier years.

2.  
College education is powerfully associated with development of moral judgment.

3.  
People with high DIT scores in high school tend to be more reflective, more interested in their development, more likely to continue their education; and in their late 20s are more satisfied with their careers, more interested in wider social issues, and participate more in community affairs.

4.  
DIT scores, and hence ethical judgment, are significantly and consistently related to various behaviors, attitudes, and decision-making processes.

5.  
Certain moral education programs are effective.   (Adapted from brochure from the Center for the Study of Ethical Development, University of Minnesota.)

Generally, these studies indicate that young people, such as engineering students, have great potential for ethical development.  Traditional students–those in their twenties–face significant transformative events during and after their college years:  their first serious relationships, first significant career opportunities, marriage, and parenthood.  Given the appropriate educational intervention, traditional college students can benefit significantly from ethics education. 

Best Practices in Ethics Educationtc \l2 "Best Practices in Ethics Education
DIT studies also provide insights into the characteristics of good ethics education:

1. One-third of the students who discuss hypothetical moral dilemmas in a Socratic discussion on the average advance one Kohlbergian stage--called the "Blatt Effect."  (Critics of Kohlberg's emphasis on hypothetical moral dilemmas encourage teachers to incorporate real moral dilemmas with clear-cut ethical responses.)

2. Student-led discussion appears to be more effective than teacher-led discussions is producing moral growth (Nelson & Obremski, 1990).

3.  Students have to be reasoning at more than one stage (at least two stages) to get change in moral reasoning (Kohlberg, 1985).

4. People who are exposed to individuals with higher reasoning skills (no more than one stage) above their own) or who are required to interact with such individuals, advance (Kohlberg, 1985).

5. Programs that last from four to twelve weeks are more effective than shorter or longer term programs in producing significant changes in moral reasoning (Shlaefli, 1985; Trevino, 1992).

Thus, many of the attributes of good adult education and good adult educators discussed in Part 1 of this manual are likely to foster ethical development.  Facilitation is an appropriate and strategic teaching style in an ethics classroom.  Case studies (both hypothetical and real), student-led discussion, and effective role models are critical elements to consider in the development and implementation of the engineering ethics program.

Using Kohlberg’s Stage Theory to Teach Ethical Decision Making Skillstc \l1 "Using Kohlberg’s Stage Theory to Teach Ethical Decision Making Skills
For a number of reasons, Kohlberg’s stage theory of ethical development provides both strong practical and theoretic underpinnings in the design of any ethics course.  One, stage theory offers an essentially positive and optimistic world view.  Research studies in cognitive stage theory indicate that through appropriate educational intervention and life events, individuals can develop more mature and ethically appropriate decision making skills.  Simply, individuals can become better people.  There is hope, even for adults!

Second, stage theory is much easier to deploy quickly compared to psycho-sociological theories of ethical development.  Not only can stage theory be used more easily to understand student responses, it can be taught more easily than other theories as well.

Third, stage theory recognizes the importance of ethical mentoring and leadership.  If it is to be hoped that students’ reasoning skills will be enhanced by instruction, then stage theory suggests that ethics instructors must be reasoning at a higher stage than their students. Not only must instructors be able to use a variety of thinking strategies to reach their students, but they must also be capable of providing cognitive inspiration.   

Thus, before teaching a course or lesson on ethical decision making skills, it is helpful to assess one’s own level of ethical maturity.  Try this exercise:  Consider this psychological dilemma. 


Heinz

A woman was near death from cancer.  One drug might save her, a form of radium that a druggist in the same town had recently discovered.  The druggist was charging $10,000, ten times what the drug cost him to make.  The sick woman's husband, Heinz, went to everyone he knew to borrow the money, but he could only get together about half of what it cost.  He told the druggist that his wife was dying and asked him to sell it cheaper or let him pay later.  But the druggist said "no."  Heinz became desperate and began to think about breaking into the man's store to steal the drug for his wife.


In a discussion with your colleagues, discuss the following questions: 

1.  
Should Heinz steal the drug?  Why or why not?

2.  
If Heinz doesn't love his wife, should he steal the drug for her?  Why or why not?

3.  
Suppose the person who is dying is not his wife but a stranger.  Should Heinz steal the drug for a stranger?  Why or why not?

4.  
Suppose it's a pet animal he loves.  Should Heinz steal to save the pet animal?  Why or why not?

5.  
Should people do everything they can to save another's life?

6.  
It is against the law for Heinz to steal.  Does that make it morally wrong?  Why or why not?

7.  
Should people generally do everything they can to avoid breaking the law?

Psychologists can determine from responses to Heinz's Dilemma what kind of reasoning skills individuals have.  For example, an individual reasoning at the Stage 1 level might respond to Heinz' Dilemma by stating.  "Heinz will get in trouble if he steals.  He will go to jail when he gets caught."  However, a Stage 1 thinker might also respond by being concerned about punishment if Heinz doesn't steal the drug: for example, his family members might ostracize him for not doing everything he can to save his wife.  Among Stage 1 thinkers, the overriding concerns are not love and affection, conscience, or religious or criminal laws but rather the issue is about punishment.  Children under age 6 usually respond to Heinz' Dilemma with punishment as their primary concern.

A Stage 2 thinker would consider stealing for his wife if she or her services were of value.  For example, if Heinz could get something in return by stealing the drug, that is, a wife who would be around a little longer to take care of him, then stealing would be justified.  A Stage 2 thinker could also be concerned about being in jail for the theft and not being able to receive benefits from his wife's recovery.  The overriding concerns of Stage 2 thinkers are about reciprocity and "getting something out of the transaction."

A Stage 3 thinker is primarily concerned with what others think.  "What will the neighbors say?"  "What will the family say?"  "What will my friends and colleagues say" could motivate a Stage 3 thinker to steal or not steal the drug.  This kind of thinking prevails among teenagers who are primarily concerned with peer affiliation.


Stage 6

Adult 
Universal ethical

Principles determine

what is right or wrong.

I must consider justice,

compassion and mercy,

responsibility, and fairness when I make my decision.  
Can I look at myself in the mirror?

Stage 5

Adult
There are exceptions

to rules and laws.

We have to critically

examine our societal rules

and laws to make sure

they are fair.

Stage 4

Adult
Civil (or criminal or

religious) laws determine

what is right or wrong.

Stage 3

13 year old teen
The right thing to do is

whatever my friends 

approve of.

Stage 2

8 yr old child
If I do the right thing,

I'll get something out of

it.

Stage 1

4 yr old child
"I'd better do the

right thing or

I will get punished."


Adults are generally Stage 4 thinkers. Stage 4 thinkers accept the rules and roles and expectations of their society.  In many respects, they accept these rules without critical review and thus may manifest a "love it or leave it" mentality.  Stage 4 thinkers may respond to Heinz' Dilemma by arguing that stealing is never acceptable under civil, criminal and religious laws.  They often indicate there are never any exceptions to those laws under any circumstances.

 
However, some Stage 4 thinkers may argue that a particular relationship with another person, such as a spouse or child, obligates Heinz to steal.  These Stage 4 thinkers believe that the "contract" between a husband and wife ("to love and honor, in sickness and in health...") is as binding as any civil law, and thus stealing for a loved one is appropriate conduct.

Stage 5 and Stage 6 thinkers are typically more critical in their application of cultural laws and standards.  A Stage 5 person might believe that here is some obligation for steal for anyone in Heinz' situation, not just for a spouse.  Moreover, if the law were to punish Heinz for stealing the drug, the law would not be just and therefore should be broken.  A Stage 5 thinker might say, "Heinz' wife's right to life comes before the druggist's right to property."  On the other hand, A Stage 5 thinker may also reason that the value of property is important and that society would fall apart if everyone stole what they needed.

Stage 6 thinkers might ask, "What does it mean to be a good person?  What are my responsibilities, not only to members of my social system, but even to people who do not belong to my system?"  A Stage 6 thinker would take an action that would demonstrate the greatest possible respect for the human right of every individual and support a social system that protects those rights.  Standing outside of their own social system, Stage 6 thinkers can evaluate the morality of the system and use the principle of respect for others to guide their actions.  Stage 6 thinkers often characterize their responses by using words such as conscience, trustworthiness, fairness, justice, and mercy.


Kohlberg described higher levels of reasoning but he was not judgmental.  Heinz' Dilemma has no absolute right or wrong answer.  What Kohlberg demonstrated was that individuals can come to different conclusions about a situation and share the same level of reasoning skill.  For example, Stage 4 thinkers, those with a law-and-order orientation, may say that it is wrong to steal the drug because theft is unlawful.  However, Stage 4 thinkers could also conclude that stealing the drug is moral and ethical because of the contractual promises to take care of a spouse.

Adults and moral reasoningtc \l2 "Adults and moral reasoning
Research indicates that the average American reasons primarily at Stage 4, the law and order orientation.  According to Kohlberg's research, Stage 4 thinkers occasionally use Stage 5 reasoning, but they use Stage 3 reasoning, too.  He reported that adults can comprehend moral reasoning at one and even two stages higher than our own.  They may not be able to produce this higher-stage thinking themselves, but they understand when they hear and see it, and they recognize it as superior to their own.

 
Kohlberg's theory gives us a method for evaluating our reasoning skills.  Are we more concerned with punishment, self-interest, and peer pressure than with the criteria of law, social contracts and universal values?  An immature adult will be pre-occupied with the former; a more mature adult will consider primarily the latter.

As engineering professionals struggle to make the best decisions possible, they can analyze the structure of their responses to dilemmas by using Kohlberg's stages.  For example, if we ask ourselves, "Will I get into trouble if....?" (stage 1)  or "What will my friends say?" (stage 3), then we know are decisions are based on immature decision making skills.  If, on the other hand, we rely on issues such as "What are the laws and regulations that guide me?" (stage 4)   "Are there exceptions to the rules and laws?"(stage 5)  "Is my response fair? just? compassionate? honest? responsible?" (stage 6),  then we know that we are reasoning in a more mature way.

Research studies advise that ethical decision making skills are directly related to ethical conduct.  If we can reason at higher levels, then we are more likely to act at higher levels as well.


Evaluate the following case study using Kohlberg’s stage theory.  Consider how students might respond to the questions at the end of this case study and what level of ethical maturity they may demonstrate.

Backwards Math

Jay's boss is an acknowledged expert in the field of catalysis. Jay is the leader of a group that has been charged with developing a new catalyst system.  The search has narrowed to two possibilities, Catalyst 'A' and Catalyst 'B'. 

The boss is certain that the best choice is 'A', but he directs that tests be run on both, 'just for the record.'  The tests take longer than expected, but the results indicate that 'B' is the preferred material. The engineers question the validity of the tests, but because of the project's timetable, there is no time to repeat the series. 

The boss directs Jay to work the math backwards and write a report with phony data to substantiate the choice of Catalyst 'A', a choice with which all of the engineers in the group, including Jay, agree. 

1.
Should Jay write the report?  Why or why not? 

2.   
What would you have done had you been Jay?  Why or why not?

3.
How should Jay deal with the lack of time to run more tests?

4.
What role do Jay’s colleagues play in this problem?

5.
Are there alternatives to writing the report?  If so, what are they? 

6.
What other factors should Jay consider in responding to his boss? 

Adapted from a case study provided on-line at the Murdough Center for Engineering Professionalism, Texas Tech University at Lubbock.


Kohlberg's Major Findingstc \l2 "Kohlberg's Major Findings
The following findings from Kohlberg’s research studies provide significant implications for ethics educators:

1.
Individuals must progress through the stages of moral judgment in sequence.

2.  
Once a way of moral judgment has become established, that method will not deteriorate because levels are not reversible.

3.  
Individuals cannot fall from a higher to a lower stage; neither can they jump from the first stage to the third.

4.  
Individuals at one stage cannot comprehend moral reasoning at a stage more than one beyond their own.

5.  
Individuals are cognitively attracted to reasoning at one level above their own.

6.
Movement through the stages is affected when a person's cognitive outlook is inadequate to cope with a given moral dilemma. (Adapted from Walton, 1988) 

These findings suggest that there are limits to what can be accomplished in the classroom in terms of enhancing ethical development.  Certainly in a short course on ethical decision making skills, it is unlikely that the teacher will produce significant changes in stage development.  The teacher can hope for providing an orientation to thinking through dilemmas.  

These findings also suggest that teachers must use language and vocabulary that is stage-appropriate for students.  To use expressions such as “Let your conscience be your guide” (Stage 6) would not be comprehended by an individual using Stage 2 as a method of navigating ethical terrain.  At the most, a Stage 2 will understand Stage 3 reasoning.  Thus it is important to employ stage-appropriate language (see discussion below).

It is important to give students as much opportunity in the class to discuss and evaluate ethical problems in their industries so that when they encounter dilemmas in the real world, not only have they had theoretical practice in dealing with such issues, but they are already in the habit of using the most sophisticated and mature reasoning skills. 

Ultimately, the biggest challenge to educators is to be role models and mentors of ethical decision making since educators may be influential in their students’ development (Part 1).  Kohlberg determined that individuals are attracted to others who have more mature and perhaps even inspiring ethical intellects.

Using Stage-Appropriate Language to Enhance Ethical Decision Makingtc \l2 "Using Stage-Appropriate Language to Enhance Ethical Decision Making
While it would be difficult to provide opportunities in the adult classroom that would transform the student’s world view, even a short course on ethical decision making can orient students to use more mature thinking strategies.  Classroom opportunities, such as role-playing and case study analysis, can also get students in the habit of using appropriate thinking strategies.  

Teachers often need some strategies of their own to encourage ethical sensitivity.  As discussed above, one strategy to enhance ethical fitness is to use language that is consistent with the student’s development.  Teachers should use the following statements at no more than one level above the student’s stage.
Stage 1 Thinkers:  "You should do what you are told to do."
1.
Appeal to their belief that they should obey the authorities.

2. 
Provide firm external controls since their dependence on authority is strong and their inner control is weak.

3. 
Reinforce good behavior.  Label their behavior.

4. 
Introduce Stage 2 thinking:  "How would you feel if somebody did that to 

you?"

5. 
Model the desired behavior.

Stage 2 Thinkers:  What's in it for me?
1. 
Appeal to reciprocity:  "I did that for you so you should do this for me."

2.  
Use back and forth negotiations.  Stress fair solutions.

3.  
Use Stage 3 thinking:  "This may be a time to think of others instead of 

yourself."

4.  
Extend their perspective beyond that of themselves. 

5. 
Express disappointment when their conduct is inappropriate.  Refrain from penalties and punishments.  Encourage reasoning. Express praise when their conduct is exemplary.

6.  
Ask, "How would your customer/client/co-worker feel if you did this?"  Say, "Your customer/client/co-worker wants to be able to trust you."

Stage 3 Thinkers:  What will people think of me?"
1.  
Talk the language of Stage 3: 

 
"Wouldn't you like to have a reputation for being a responsible (caring, sincere, honest) person?"

"We appreciate your helping without getting something in return."

"Try to look at this from my/another point of view.  What would you do if you were _______?"

"You're a member of this class/company/school.  We do/don't do that."

2.  
Try Stage 4 thinking: teach the value of independence.  Challenge the group morality of Stage 4.

3. 
Use indirect control by expecting them to do their best.

Stage 4 Thinkers: "Law and order."  Or Stage 5 Thinkers: "Critically examined laws and values."  
1.  
Play into Stage 4 thinking by letting them set some of the rules.  Develop codes of ethical conduct for the organization.

2.  
Stress cooperation as necessary for survival.

3.  
Help them become aware of social systems (company, community, school, neighborhood, country) they belong to and the obligations involved.  Discuss social and moral issues that get them thinking about the relationship of people and society.

4.  
Encourage community service.

5.  
Encourage a positive attitude toward work as a way of contributing to the welfare of others.

6.  
Try Stage 5 thinking:  Give them examples of when laws or a social system have been wrong (e.g., slavery). Make them aware that it's not always easy to act on 
principle but that the effort to do so is the struggle for character.

7.  
Try Stage 6 thinking:  Be a principled person yourself.  Expose them to other examples of people acting on moral principles.  
Psycho-Physiological Origins of Moral Judgmenttc \l1 "Psycho-Physiological Origins of Moral Judgment
Research studies suggest the possibility that discrete locations of the brain may house an individual’s conscience (Wallis, 1994).  In one such study, neuroscientists analyzed the battered skull of a railroad worker who was severely injured while using explosives.  A rod was literally blown through his skull, but amazingly, the victim was able to stand and speak shortly after the accident.  His intelligence also remained intact.  But his colleagues noticed a significant difference in the formerly pro-social young man.  He became anti-social, cursing, lying, and unable to keep his job.

This case and others suggest that it is possible that all human beings are born with the physiological capacity for ethical judgment.  If that capacity is developed through teaching, love, and nurture, then the individual will become a caring, loving adult.  If that capacity is not nurtured, those individuals will be anti-social and even psychopathic.

Interviews of notorious psychopaths such as Ted Bundy and John Wayne Gacy, indicate that they suffered not only from a lack of love but from chronic abuse as children.  

It is even possible that they may have been born defective, missing that part of the brain in which resides a moral compass.  Perhaps no amount of love can redeem those born with such a terrible disability.

If this theory of moral development proves correct, however, it would suggest that it is necessary to exercise and train this part of the brain, just as we exercise and train other muscles.  Even more compelling is the possibility that amoral behavior and judgment caused by a defect created at birth or by trauma later in life could one day be repaired by medicine.

Using Models of Ethical Decision Makingtc \l1 "Using Models of Ethical Decision Making
No shortage of models for ethical decision making exists.  Numerous philosophers and business strategists have offered literally dozens of appropriate paradigms for solving dilemmas that confront professionals.  The strategies presented here may provide useful as beginning points for the analysis of ethical dilemmas.  However, because engineering professionals are often characterized and singularized by their creativity and problem- solving skills, thinking "outside of the box" may not be as challenging for them as it might be for other professionals who tend to be more linear in their thinking.  One of the benchmarks of good decision making skills is the ability to think of numerous solutions to difficult problems.

No one philosophical system or ethical decision making paradigm can be applied in all situations.  But used appropriately, ethical philosophies and/ or decision making models can provide us with a rational system for making better, more ethical decisions.  Here are a number of models to offer engineering students and professionals.

Temptation or dilemma?tc \l2 "Temptation or dilemma?
In his book How Good People Make Tough Choices, (1995) author Rushworth Kidder discusses right-versus-wrong decisions and right-versus-right.  Right-versus-wrong conflicts could be simply characterized as ethical temptations.  For example, cheating on one's income tax; choosing high-sugar, high-fat foods while dieting, lying about your child's age to get lower-priced movie tickets are all illustrations of ethical temptations where we know that we are doing the wrong thing.  Most adults do not live in a moral vacuum where they cannot tell right from wrong.  They know the right thing to do, but sometimes succumb to temptation and do the wrong thing.

Kidder suggests that the real ethical problems we will face in this new century will be the -right-versus-right decisions--real ethical dilemmas, where we will have to face between two positive values.  He identifies four such dilemmas:  truth versus loyalty; the individual versus the community; short-term versus long-term needs; and justice versus mercy.  Kidder suggests that determining which of these four paradigms a dilemma fits helps us "cut through mystery, complexity, and confusion--assuring us that, however elaborate and multifaceted, dilemmas can be reduced to common patterns" (p. 22).  He further proposes that if the dilemma does not fit, it is because it is a right-versus-wrong issue.  Then the answer becomes more clear-cut:  we should do what is right, not what is wrong.

As Kidder works through a variety of dilemmas, he ultimately chooses where he would "come down...all things being equal:" (p. 220):

Between truth and loyalty, he would choose truth, citing that those who choose loyalty (to Hitler, Stalin, Hussein) are capable of doing terrible damage to the world.  It is harder, he argues, to do that kind of damage from choosing truth.

Between the individual and the community, he would choose community.  Community, he proposes, includes self, but "self does not always embrace community" (p. 221).

Compelled to choose between short-term and long-term, he would favor the long-term because long-term thinking can include the short-term where the reverse is not true.

And finally, he would choose mercy over justice because mercy suggests love and compassion.  A world with love and compassion could exist without justice, but a world of justice would still need love.

Rushworth Kidder's Model   (pp. 112-113)

	justice

 versus

 mercy 
	fairness, equity, application of the law

 versus

 empathy, compassion and love

	short-term 

versus

 long-term
	immediate needs or desires 

versus

 future goals and prospects

	individual 

versus 

community
	us vs. them; self vs. others

	truth 

versus 

loyalty
	honesty 

versus 

promise-keeping


Shareholder Approachtc \l2 "Shareholder Approach
Yet another method of analyzing an ethical dilemma is by considering the dilemma from all perspectives.  For example, consider the dilemma faced by the Morton Thiokol engineers who worked on the Challenger space shuttle. Morton Thiokol engineers warned NASA that cold temperatures on the launching pad would have adverse effects on the joint seals.  Caving into pressure from NASA, their client, Morton Thiokol managers did not more aggressively communicate their concerns to others.  

NASA managers were anxious to launch the Challenger for several reasons, including economic considerations, political pressures, and scheduling backlogs. Unforeseen competition from the European Space Agency put NASA in a position where it would have to fly the shuttle dependably on a very ambitious schedule in order to prove the Space Transportation System's cost effectiveness and potential for commercialization. This prompted NASA to schedule a record number of missions in 1986 to make a case for its budget requests. The shuttle mission just prior to the Challenger had been delayed a record number of times due to inclement weather and mechanical factors. NASA wanted to launch the Challenger without any delays so the launch pad could be refurbished in time for the next mission, which would be carrying a probe that would examine Halley's Comet. If launched on time, this probe would have collected data a few days before a similar Russian probe would be launched. 

There was probably also pressure to launch Challenger so it could be in space when President Reagan gave his State of the Union address. Reagan's main topic was to be education, and he was expected to mention the shuttle and the first teacher in space, Christa McAuliffe. The shuttle solid rocket boosters (or SRBs), are key elements in the operation of the shuttle. Without the boosters, the shuttle cannot produce enough thrust to overcome the earth's gravitational pull and achieve orbit.

Engineering ethics teachers can offer the shuttle disaster as a case study for analysis using the shareholder approach by first asking, “Who are the shareholders in this case?” and “What is their stake in the outcome?”

A number of people are shareholders in the final decision to launch:  Morton Thiokol engineers; Morton Thiokol managers; NASA, the client; the astronauts; and the public. In addition to the above-mentioned shareholders, there may be others:  family members, competitors, allied professionals, and members of the community.  Examining the impact of a decision on the shareholders and understanding the motivation of shareholders can be a powerful tool in approaching dilemmas.

Integrative Philosophical Approachtc \l2 "Integrative Philosophical Approach
In addition to considering the feelings and possible concerns of any and all shareholders, the engineers may also consider using different ethical systems.  How would an engineer who practices end-results ethics consider the dilemma?  what about a rule-oriented practitioner?  social contract thinker?  transformational thinker?  Let us consider possible answers to these concerns.

Using the Shuttle case study and Thiokol engineer Roger Boisjoly’s attempt to delay the launch, the students may interpret the case as follow:

( End-results orientation:  

What will be the consequences of my action if I follow my client's instructions?

I (Roger Boisjoly) will keep the client (NASA) happy for the short-term, but in the long-term, the risk is great.  As an employee of the client, I could also be held personally responsible. 
What will be the consequences of my action if I go to the media and become a whistle blower?

I may do irreparable harm to my employer and colleagues.  The media may misinterpret my motives.  The launch may still not be delayed.  However, I may save the astronauts’ lives and my company’s reputation.

( Rule orientation:
What are the state laws or rules and regulations of my state regarding this matter? 

Deception or concealment of material information regarding safety may be considered a violation of state and/or federal laws.  My company may have liability to its client under these laws if I do not inform management of design flaws.  

(  Social contract orientation:
What does the engineer’s code of ethics require me to do?  What does my professional code of conduct advise me to do?  What would my employer and peers expect me to do?  What does society (friends, family, and neighbors) expect me to do?

As engineers test designs for ever‑increasing speeds, loads, capacities and the like, they must always be aware of their obligation to society to protect the public welfare. Engineers have a responsibility to protect the safety and well‑being of the public in all of their professional efforts. The first canon in the ASME Code of Ethics urges engineers to "hold paramount the safety, health and welfare of the public in the performance of their professional duties." Every major engineering code of ethics reminds engineers of the importance of their responsibility to keep the safety and well being of the public at the top of their list of priorities.  My employers and peers would expect the same.

( Transformational orientation:

What does my conscience tell me to do?
While I wish to be loyal to my company and to the client, my over-riding loyalty is to make sure I do no harm.  Life is more important than property or loyalty to a firm or client.

By speculating about possible decisions and their outcomes, the engineering professional is practicing investigative decision-making; that is, the engineer is experimenting with hypothetical results of any particular decision, a process that can help the decision-maker reach the terminal or final decision.

Engineering teachers can also offer analysis of a case study by this set of criteria:

(  Have you defined the problem accurately?

(  How would you define the problem if you were the client?  the employer?  peers?  The astronauts? 

(  To whom did you give your loyalty first and foremost?  Was that the appropriate choice?

(  Who, if anyone, would your decision harm?

(  Did (or can or should) you discuss this decision with anyone else?

(  Would your response to this dilemma be the same tomorrow?  one year from now?  ten years from now?

The Kew Gardens Principletc \l2 "The Kew Gardens Principle
A significant number of ethical decisions in the engineering industry could be characterized as "life or death" issues.  But daily decisions such as managing budgets, developing contracts, aesthetic considerations and the like also have ethical dimensions.  The public relies on the professionals' knowledge of products, how they are constructed, intended to be used, and best maintained.  The high expectations of the public are often met, but when they are not, tragedy can sometimes ensue.

One of the most prominent examples is the aforementioned Challenger space shuttle disaster in which seven crew members perished.  Yet in another potentially disastrous case, William LeMessurier, one of the nation's most distinguished structural engineers, risked his career and reputation to correct a dangerous design flaw in his design of the innovative Citicorp headquarters tower, which was completed in 1977 in New York. The next year, after a college student studying the tower design had called him to point out a possible deficiency, LeMessurier discovered that the building was indeed structurally deficient. LeMessurier faced a complex and difficult problem of professional responsibility in which he had to alert a broad group of people to the structural deficiency and enlist their cooperation in repairing the deficiency before a hurricane brought the building down.  Not only did LeMessurier's insurance company pay for the multimillion dollar repairs, but it also reduced his premiums since it reasoned that his ethical conduct avoided what could have been the costliest disaster to date.

(Go to http://www.onlineethics.com/text/moral/LeMessurier/lem.html for more information about this case.) 

Under life-and-death circumstances, it is sometimes helpful to consider a model of ethical decision-making called the Kew Gardens Principle.  The Kew Gardens Principle takes its name from a shocking New York City homicide case in the 1960s.  A young woman, Kitty Genovese, was brutally attacked and murdered in front of 30 or more apartment dwellers, none of whom called police or even screamed, even though they were all safe inside their homes.

The Kew Gardens Principle suggests that an individual has an increased moral obligation to aid another person based on four factors:

Need

There is a clear need for aid; for example, a harm has been or is about to be done.

Proximity 
The individual is "close" to the situation, not necessarily in space but certainly in terms of notice; that is, he or she knows of the need or could reasonable be held responsible for knowing of it.

Capability  
The individual has some means by which to aid the person in need without undue risk to him or her.

Last Resort 
No one else is likely to help.  Because we tend to fail to act when we think others will, it is important both to assess this consideration carefully and to give the other three factors greater weight. (Adapted from Jones, 1982). 

Engineering instructors might ask their students to analyze the Challenger space shuttle disaster and the role of the Morton Thiokol engineers.  Was there a clear need for aid?  How close were the engineers to the situation?  How capable were they of making a difference in the outcome?  Was anyone else likely to help? 

Also consider William LeMessurier's response to his faulty design of the Citicorp building.  Apply the same Kew Gardens analysis.

A Rational Model of Ethical Analysis and Decision Makingtc \l2 "A Rational Model of Ethical Analysis and Decision Making
Fortunately, most ethical dilemmas in the engineering profession do not have such wide-ranging or potentially fatal consequences.  In most situations, the potential harm that could be done here is of a limited--albeit serious--nature. For example, consider the following: 

The president and chief executive officer of an engineering firm is negotiating for a contract in a foreign country in which it has not worked previously.  The president  is advised by a high‑ranking government official of that country that it is established practice for those awarded contracts to make personal gifts to the governmental officials who are authorized to award the contracts, and that such practice is legal in that country. The executive is further advised that while the condition is not to be included in the contract, his failure to make the gifts will result in no further work being awarded to the firm and to expect poor cooperation in performing the first contract. He is further told that other firms have adhered to the local practice in regard to such gifts. What should the president do?

The following model proposed by Donald Jones of Drew University not only helps develop a procedure for resolving ethical problems, it also helps form policies to help prevent their recurrence.

1.  State the ethical dilemma in plain language.

2.  Identify relevant facts, ranking them in order of significance.

3.  Identify relevant values/principles.

4.  List alternative courses of action.

5.  Rank values in preferential scale.  Rank predictable consequences in terms of certain harmful or beneficial effects.  Make your decision.

6.  Adopt a proactive posture and propose a policy or institutional arrangement for preventing this kind of ethical dilemma from recurring. (Adapted from Jones, 1982.)

In an analysis of the engineering firm president's dilemma using this model, students might respond:

1.  State the ethical dilemma in plain language.
The engineering firm's president wants the lucrative contract with this foreign company but does not wish to participate in bribery to obtain the work. 

2.  Identify relevant facts, ranking them in order of significance.

The government official’s claim that gifts to obtain work in their country are culturally and legally acceptable.

Bribing foreign officials to obtain work is unlawful under the Foreign Corrupt Practices Act passed in 1977.


Even if the firm obtains the contract without providing gifts to the foreign officials, the officials have indicated it will be difficult to do a good job and/or to obtain future work.

3.   Identify relevant values.
Obtaining meaningful contracts for the firm.

Obtaining contracts in a competitive environment without sacrificing honesty, integrity, or fairness. 

Being tolerant of cultural differences without compromising one's own standards.

4.  List alternative courses of action.

Provide a small payment, providing that the payment is not an attempt to get he official to do anything illegal, such as favoring one company over another.

Refuse to bid on the job.

The U.S. Company can protest through intergovernmental channels; it can use the media to expose the demands; and it can band to together with other American companies similarly situation to jointly refuse to pay such demands.

Question whether the payments involve unfairness to anyone.  Are they a violation of anyone's rights?  Must they be kept secret or can they be reported as a business expense?  Are they truly necessary to obtain the contract?


5.  Rank values in preferential scale.  Rank predictable consequences in terms of certain harmful or beneficial effects.  Make your decision.
Provide a small payment, providing that the payment is not an attempt to get the official to do anything illegal, such as favoring one company over another. The U.S. Foreign Corrupt Practices Act describes payments or gifts to government officials as unlawful because they undermined market efficiency and also corrupt officials.  But small payments to lower level officials may not necessarily be unlawful.  They are considered somewhat like tips left for waiters.  As long as they are not done to commit an illegal act, such as passing contraband goods or waiving taxes, they may be legal.  However, they may still be considered unethical by the firm’s CEO.

The U.S. company can protest through intergovernmental channels; it can use the media to expose the demands; and it can band to together with other American companies similarly situation to jointly refuse to pay such demands.  Because of their strong economic position, American companies have an obligation to set an example of ethics in business and to encourage the development of background institutions conducive to commerce and to business practices that benefit the society as a whole.

Question whether the payments 1) involve unfairness to anyone?  2) are a violation of anyone's rights?  3) must be kept secret or can they be reported as a business expense?  4) are truly necessary to obtain the contract?  If the answer to the first three questions is negative and the fourth question is positive, then payment is unethical.  Then the firm president has to determine if he or she is willing to be the victim of extortion, or whether to refuse to make the payments using influence and power to resist.

Refuse to bid on the job.  The firm has a choice of not operating within a corrupt system.  The loss of the hard currency that the firm could bring to the local economy may prompt the government officials to change their mind.  The firm’s CEO should also cite the U.S. Foreign Corrupt Practices Act as an added reason for turning down the work.


6.  Adopt a proactive posture and propose a policy or institutional arrangement for preventing this kind of ethical dilemma from recurring.
Criminal penalties for violating the Foreign Corrupt Practices Act (FCPA) include fines up to $2 million for companies while individuals may be fined $10,000 and up to five years imprisonment.  These penalties may be levied for participating in a violation of the Act, knowing of a violation or been aware of the high probability of the existence of a bribery situation.  The FCPA has been controversial since its enactment in 1977 and its amendment in 1988.  Some see it as a paternalistic law forcing other countries to accept our standards.  Others see it as an honorable attempt at a firm stance.

In many countries, payments to public officials are a culturally acceptable effort at facilitating commerce.  In Denmark, those payments are not only legal, they are tax-deductible and reported as "consultant fees."

The Rotarian Model for Ethical Decision-Makingtc \l2 "Rotarian Model for Ethical Decision-Making
Consider the following dilemma:  An engineer leaves an established firm to start his or her own business.  Through the engineer's former employer, confidential information about clients and upcoming projects is available.  What ethical issues, if any, should be considered regarding the engineer starting a new business and contacting these clients or using information gained through the previous employer?

Intellectual property has become one of the newer topics of consideration in business ethics.  Intellectual piracy, including patent and trademark infringement, results in billions of dollars in losses annually, particularly in the publishing, recording, computer software and motion picture industries. Using client and/or project information from a former employer may also be considered a form of intellectual piracy.  Some firms attempt to protect themselves from intellectual property theft by having employees sign employment contracts limiting the use of information developed or secured at one place of employment at another.  Engineering professionals also experience intellectual property theft when their job proposals are not accepted but their ideas are used by their clients.

Business issues among competitors can be addressed the Rotarian model for ethical decision making.  Members of Rotary International encourage and foster high ethical standards in business and professions.  Rotarians commit themselves to following a four-step course of action in their personal and business lives.  When an ethical dilemma arises, Rotarians ask themselves these four questions:

1.  Is it the truth?  

2.  Is it legal?  

3.  Is it fair to all parties? 

4.  Is it beneficial to all parties?

Questions for Examining the Ethics of a Business Decisiontc \l2 "Questions for Examining the Ethics of a Business Decision 
Information and knowledge are vital aspects of the engineering industry.  Special information may give one business an advantage over another.  For this reason, one business may not wish to share its knowledge and information, particularly if there has been a significant financial investment in obtaining this information.   Knowledge can be costly to obtain or develop.  

For example, surveying professionals invest considerable time and effort to identify and mark the boundaries of client property.  This information could be considered proprietary.  On the other hand, it is an ethical and, in some states, a legal obligation to record current legal descriptions in the public record.  Some firms have chosen to withhold their current surveying information because they consider their information proprietary to the firm and/or the client.  So at the same time, the public is clamoring more disclosure of information, more firms guard their information as proprietary.  Who owns what is inside the firm's vault or inside an employee's head has become a significant ethical dilemma.

One analysis of this problem might include the following issues:  

1)  How much security has the company employed to maintain the secrecy of the information?  If such measures are taken, and/or if employees have signed a security agreement, then employees know the information is considered a trade secret.  

2) How much money has the firm spend in developing the information?  To the degree that the firm has spent considerable time and money to produce the information, then the theft of that property would undermine the financial security of the firm.  

3)  What is the value of the information to a competitor?  If the firm obtaining the information receives a competitive edge by its use, then taking of the property is unethical and may, under some circumstances, also be unlawful.

Instructors may wish to ask students to consider the following questions:  What knowledge belongs to a firm?  How can it be protected?  If a product/information is developed by a firm's employee, to whom does the knowledge belong?

Another model may be of use in the analysis of competitive practices.  While it has no formal name, the model could be described as the Twelve Questions for Examining the Ethics of a Business Decision (adapted from Hitt, 1990). 

1.
Have you defined the problem accurately?

2.  
How would you define the problem if you stood on the other side of the fence?

3.  
How did the situation occur in the first place?

4.  
To whom and to what do you give your loyalty as a person and as a member of the company?

5.
What is your intention in making this decision?

6.
How does your intention compare with the probable results?

7. 
Whom could your decision or action injure?

8.  
Can you discuss the problem with affected parties before you make your decision?

9. 
Are you confident that your position will be as valid over a long period of time as it seems now?

10.  
Could you disclose without qualm your decision or action to your boss, your CEO, the board of directors, your family, your peers, and competitors?

11.  
What is the symbolic potential of your action if understood?  if misunderstood?

12.  
Under what conditions would you allow exceptions to your stand?

The White Lie Testtc \l2 "The White Lie Test
While many engineering issues deal with potentially catastrophic matters, such as bridge design and automotive safety, fortunately most ethical problems that engineers face do not life and death issues.  More frequently, they deal with ethical issues require them to choose between loyalty to their firms and colleagues and obligations to clients. Some practitioners choose the "If I'm not asked, I won't tell" philosophy about problems.  Engineers may also minimize problems or re-characterize them in a better light.  But when serious defects in design come to light, courts have made it clear that engineering defects are not considered confidential issues and rather, must be disclosed to clients and, in some cases, to the public.

Here are some issues to ponder:

(Why am I considering concealing this information?  

(Is it because I want to spare the client or firm unnecessary concern?  

(Am I concerned the client will not accept the firm’s proposal or go through with a contract if the truth is known?  

(Do I not know how to tell the truth in a tactful way?

(How will failure to disclose appear to the prospective client? 


(Will it appear as a white lie?  

(Will the client say "Thanks for sparing our feelings?" or will they say "Now that we know you lied to us about this issue, what else have you lied to us about?"  

(In other words, will my relationship to the client or firm be damaged?


Michael Josephson, founder of the Josephson Institute of Ethics (1995), notes that in relationships of trust, any act of concealment, any undelivered promise, any exaggeration will be perceived as a lie.  It is also likely that the lie will be found out, and when it is, the public is rarely forgiving of the professional who failed to provide information that was perceived as critical and necessary to their purchases.

The Parent Testtc \l2 "The Parent Test
Josephson, a former attorney, became an ethicist when he first became a father.  He realized that he did not want his children to decide ethical outcomes based on legal parsings and interpretations--the way he used to teach ethics to his law students.  He suggests that a viable way of choosing the best ethical outcome is to take the perspective of a parent:  "Would I do it if my child were looking over my shoulder?"  

Even professionals who do not have children can benefit from this outlook.  All of us are being observed--by our spouses, our families, our friends, and our work colleagues.  They watch how we handle ourselves in tough situations.  They learn from what we do, not from what we say.  In this way, we are all role models for ethics (or lack of them), even if we did not ask for the nomination.

Considering what our children and peers would think and feel if they "caught us in the act" can be a powerful deterrent to unethical behavior.  In Arthur Miller's play, All My Sons, a father must defend his illegal conduct to his teenage son.  He says, "Son, I'm no worse than anyone else."  His son responds, "No, Dad, you’re right.  But I thought you were better."  None of us wants to disappoint those who look up do us. 
Summarytc \l2 "Summary
Confronted by an ethical dilemma, it will sometimes be the case that we will not have the time or the inclination to review an ethics textbook for guidance. Perhaps the simplest and best understood of all ethical decision making models is the Golden Rule:  Do unto others as you would have them do unto you. We must also remember that few situations are totally black or white, bad or good, which is why there are numerous models for decision making and why there may be a wide variety of solutions to complex moral problems.  

Federal Sentencing Guidelinestc \l1 "Federal Sentencing Guidelines
Of all the means at our disposal to compel people to virtue, one of the least effective is government regulation.  Professional standards, adequate supervision and training; peer pressure within an organization, and personal integrity are all better guidance systems for ethical conduct than government regulation.

Nevertheless, a powerful deterrent to ethical misconduct was created in 1991 with the enactment of the Federal Sentencing Guidelines.  The Federal Sentencing Guidelines (FSG) overhauled the potential penalties for all types of federal crimes.  In the past, it was possible for corporations and other organizations to avoid penalties for the criminal misconduct of their employees.  They would state in their defense that their managers were unaware of their employees' misdeeds.  Typically, corporate fines were relatively modest and jail time for corporate CEOs was rare. 

The new sentencing guidelines, however, have a severe impact on all organizations as well as on those individuals who did not properly supervise their employees when any felony or Class A misdemeanor is committed.  Witness the Archer-Daniels-Midland Company fine of $100 million imposed in 1998 on a plea of guilty to two-count charge of price-fixing. 

What types of organizations are at risk under the Federal Sentencing Guidelines?  All organizations including corporations, non-profit organizations, associations, unions, pension funds, and government entities.  When an employee of such an organization commits a federal crime, such as fraud, bribery, giving or receiving kickbacks, money-laundering or other regulatory violation on the behalf of the organization, the organization and its managers are at risk.  Offenses involving drugs, public safety, immigration, national defense, food laws, the environment, antitrust, and taxation are other potential areas of application under the FSG.  
Virtually every professional licensee and an employing firm have exposure to millions of dollars of fines as well as imprisonment under these guidelines.  The purpose of the Guidelines is to assure that sanctions imposed on organizations and their employees will provide not only just punishment but also adequate deterrence and incentives to organizations to maintain internal controls for preventing criminal conduct.  The guidelines require judges to determine the culpability of an organization by looking at the seriousness of the offense, the role of senior management, the effectiveness of compliance programs and other factors.

In order to mitigate punishment in the event a company's employee has committed a serious crime, an organization must demonstrate that it had a program in place to deter unlawful conduct.  Part of the program must have been an effective comprehensive ethics training component where company standards and policies were communicated.  Company brochures on the subject of ethics or compliance without actual training are unlikely to be sufficient to demonstrate that a firm has an effective ethics training program.

Furthermore, the FSG require that a specific high level executive must have been designated with the ultimate responsibility to assure compliance with the organization's standards and procedures.  The company must not have delegated discretion to a person with a propensity to engage in unlawful conduct.  

The effect of the FSG is significant in terms of ethics in the workplace.  These guidelines mandate that all firms institute comprehensive effective ethics compliance programs or face very stiff penalties.  Supervisors, sales managers, and other company executives are now charged with the responsibility of being ethical mentors for their firms. Further, this statute creates an affirmative obligation on the part of all organizations to prevent, detect and report criminal conduct.  The burden of proof is on the organization to prove that its ethics program was comprehensive and effective.  The degree to which an organization can demonstrate due diligence in this regard may result in a decision by an attorney general not to prosecute the company.

In view of these guidelines, it's not just good business to have an ethics program--it's required.  (For more information regarding the Federal Sentencing Guidelines, go to www.whitehorseinc.com)

Designing a Research Studytc \l1 "Designing a Research Study
Unfortunately, a database of information regarding the effect of ethics instruction on engineers and/or engineering students does not exist at this time.  Nor does there appear to be a significant body of research literature on engineering ethics or engineering students and ethical maturity.

Instructors who are interested in contributing to this field of research may wish to consider contacting engineering organizations or engineering schools to see if research grants are available.  Here are some questions on to consider in the development of a research study:

(  What information do you want to obtain?  It's better to have more information than less but the more information you need, the more difficult it is to obtain--time and motivation are problems.

(  Who or what do you want to be able draw conclusions about? (called the population) The engineering industry in general?  Engineering students?  only mechanical engineers?  only ASME members?

(  Who will you include in your study? (Called the sample) What is a good sample?  A sample is supposed to let you draw conclusions about the population from which it is taken.  A good sample is one that is similar to the population you are studying.  If you want to back up your research judgments with statistics, you need a random sample.  A random sample gives every member of the population a fair chance of being selected.  It is tempting to rely on volunteers.  However, the people who voluntarily submit to a study may be quite different from people who don't volunteer.

(  Where will you be able to obtain your sample?  College and university as well as private companies’ schools may have serious problems about conducting a research study on the premises.

( Will it be an experiment or a survey?  To conduct a good survey, questions must be phrased so they don't suggest "correct answers."  Field-test your survey before obtaining official results.  Have experts in the field review the survey, too.

Unlike a survey, an experiment involves actually doing something to the subjects rather than just soliciting answers to questions.  Experimentation on people poses ethical questions that deserve careful thought.

Furthermore, when you design an experiment, you must make sure that the group or groups receiving different treatments are receiving them as similarly as possible.  The best way to make groups similar is to assign subjects to the groups randomly.  Random assignment is very important.  You may want to choose one group of individuals to be the control group, the group that doesn't receive the new treatment.

( How will you decide who goes into which group?
( How will you decrease the chance that the subjects or experimenters influence your results?
( How will you choose a comparison group?
Possible Research Questions on the Ethics of Engineers and Engineering Studentstc \l2 "Possible Research Questions on the Ethics of Engineers and Engineering Students
( Is there a relationship between ethical reasoning levels of engineering students and their cultural, regional or socioeconomic backgrounds?

( Is there a relationship between ethical reasoning levels of engineering students and their instructor's gender, ethnicity, religion, age, et cetera?

( Is there a difference among engineering students and engineers’ level of ethical reasoning?

( What part of the ethics curriculum is effective in raising DIT scores?

( Is the rise in DIT scores due to ethics intervention sustained?  If so, for what period of time?

( What is the relationship between raised DIT scores and ethical conduct?  

Resources for Part 2tc \l1 "Resources for Part 2
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Part 3:  Resources for Engineering Ethics Teacherstc \l1 "Part 3:  Resources For Engineering Ethics Teachers
Introductiontc \l2 "Introduction
The following information will help engineering ethics teachers develop their courses in a manner that is consistent with the “best practices in education” discussed in Part 2 of this manual. 

Included in this section are organizations which focus on ethics and ethics education, engineering ethics organization and websites, engineering ethics Courses with syllabi and other on-line courses, video products and study guide materials, books and other resources on engineering ethics, a general reading list, the ethics helpline, and engineering codes of ethics.

Also included in this section are overhead masters which can be duplicated or transformed into a multimedia presentation.

Ethics Organizationstc \l2 "Ethics Organizations
Center for the Study of Ethical Development.  This University of Minnesota research center developed and implemented the use of the Defining Issues Test (DIT).  Information and publications are available regarding previous studies and the use of the test.  The DIT is one of the best psychological inventories available. The Center remains a “loose confederation of scholars.” Empirical research remains the focus of the Center.
http://education.umn.edu/csed/
Ethics Resource Center.  The mission of the Ethics Resource Center (ERC) is to be a leader and catalyst in fostering ethical practices in individuals and institutions.  The ERC has been working toward that vision since the early 1900s.   In 1980, the ERC drafted, published and distributed (free of charge) the U.S. Code of Ethics for Government Service. In 1985, it initiated ethics consulting work with General Dynamics, resulting in the formation of the nation’s first comprehensive ethics office.  In 1992, the ERC distributed award‑winning video‑based learning program for high school students, Not for Sale: Ethics in American Workplace, and published its landmark business ethics survey – Ethics in American Business.
http://www.ethics.org.
Hastings Center.  The programs of the Hastings Center focus around visitors' independent research projects on central issues in biomedical, professional, and environmental ethics. The Center hosts American and foreign scholars and practitioners from academia, medicine, law, and the media who are concerned with the examination of fundamental issues that arise in practical efforts to meet intertwined and long‑term obligations to humans, animals, and nature. Recent work has focused on animal research, animal biotechnology, and the problem of conserving genetic, species, ecosystemic, and cultural diversity.

http://www.thehastingscenter.org/
Institute for the Study of Applied and Professional Ethics at Dartmouth College.   The Ethics Institute comprises over 150 Dartmouth faculty and administrators with interests in applied and professional ethics ranging from medical, business, legal, and engineering ethics, to the ethics of teaching and research.  It organizes seminar groups, forums, and task forces to discuss and research cutting‑edge ethical issues, to prepare publications, organize symposia and conferences, and develop courses. The Institute serves the College Dartmouth Medical School, Thayer School of Engineering, as well as Tuck Business School.

http://www.dartmouth.edu/artsci/ethics‑inst/
Institute for Global Ethics.  The mission of this organization is to promote public discourse and practical action around significant ethical issues by:  discovering and defining the global common ground of shared values; establishing clear structures for moral reasoning and ethical decision making; promoting the teaching of Ethical Fitness in the practices of private, institutional, and civic virtue; and analyzing trends, gathering and disseminating information, and developing new knowledge about global ethics. It is a nonsectarian, nonpartisan, global research and educational membership organization which divides its efforts into three primary areas of concern:  corporate services, education programs, and public policy programs. The site offers a weekly ethics newsletter as well as a “dilemma of the month.”

http://www.globalethics.org/
The Josephson Institute of Ethics (JIE).  JIE is a public-benefit, nonpartisan, nonprofit membership organization that works to improve the ethical quality of society by advocating principled reasoning and ethical decision-making.  JIE also has an effective character education program for elementary school children called “Six Pillars of Character” and a separate website, http://www.charactercounts.org.   JIE offers workshops for individuals interested in teaching ethics to children and to adults.  Some of these workshops are focused on particular industries, such as politics and not-for-profit organizations.

http://josephsoninstitute.org/
Markkula Center for Applied Ethics at Santa Clara University.  The purpose of the Markkula Center is to heighten ethical awareness and improve ethical decision‑making on campus and in the community at large.  The Center supports innovative teaching, research, and community programs in applied ethics and uses the perspectives of different disciplines to help decision‑makers devise practical strategies for resolving the ethical and value questions confronting them. The Center promotes ethical decision‑making that is guided by moral principles and values and publishes a quarterly newsletter called Issues in Ethics.  The Markkula Center for Applied Ethics is an excellent source of general ethical information.  The site has ethical case studies ranging from business applications to academic ethics.  It also has codes of ethics, links to hundreds of other ethics sites, book and article of the month clubs, and links to publications like Ethics Now Online.  While somewhat low on cases relating specifically to engineering ethics, the Markkula Center page is a great source on a broader range of ethical issues.

http://www.scu.edu/SCU/Centers/Ethics/homepage.shtml
Engineering Ethics Organization and Websitestc \l2 "Engineering Ethics Organization and Websites
American Society of Civil Engineers (ASCE) Ethics Web Site.  This technical and professional society maintains a Code of Ethics and takes disciplinary action if warranted.  The organization endeavors to educate its members and the public on ethical issues.  The ASCE ethics web site has three major components: The ASCE Code of Ethics and history, an explanation of enforcement of that code, and a list of educational resources.  For civil engineers, this site is a good reference for ethical questions.  Members of the ASCE can log complaints regarding violation of the code, or learn about how the code is enforced by the ASCE’s Committee on Professional Conduct.

http://www.asce.org/aboutasce/ethics.html
Applied Ethics in Professional Practice - Case of the Month Club at the University of Washington. The focus of the Case of the Month Club is to present real situations taken from professional practice to stimulate greater emphasis on ethical issues and heighten awareness of ethics among professionals.  The club’s site presents a new ethics-related case on a bi-monthly basis.  The cases are presented with suggested solutions, and reference materials including a list of core ethical values, links to relevant codes of ethics, and some guidelines for facilitating solutions to ethical dilemmas in engineering practice.  Visitors to the site may vote for any of the suggested solutions, or submit their own solutions for discussion.  Results of voting on a case are tabulated and posted, along with some of the most frequent and insightful comments relating to the case. 

http://www.engr.washington.edu/~uw-epp/Pepl/Ethics
Center for the Study of Ethics in the Professions (CSEP) at the Illinois Institute of Technology was established in 1976 for the purpose of promoting education and scholarship relating to the professions.  The library of the Center is intended to meet the educational and research needs of persons concerned with the study and practice of ethics in professions. Web users can consult its growing online collection of professional codes of ethics.  There are information links for participants in NSF‑sponsored summer workshop on integrated ethics into the Projects include Ethics Across Curriculum, Intercollegiate    Ethics Bowl and Online Ethics Codes Project. 

http://www.iit.edu/~csep
Ethics Bowl, Center for the Study of Ethics in the Professions at Illinois Institute of Technology. The Ethics Bowl is conducted annually in Washington, D.C. in conjunction with the annual meeting of the Association for Practical and Professional Ethics (APPE) and is sponsored by the Office of Ethics and Business Practices of Sears Roebuck & Company.  This site explains how the bowl is played and judged, and gives links to past game questions.

http://www.iit.edu/departments/csep/EB/bob.htm
Ethics Updates is designed primarily to be used by ethics instructors and their students. It is intended to provide updates on current literature, both popular and professional, that relates to ethics. A wonderful resource for teachers who would like to know a little about ethical philosophies before developing an ethics course.  Lawrence M. Hinman is a Professor of Philosophy and Director of the Values Institute at the University of San Diego. In addition to numerous articles in philosophy, he is the author of Ethics: A Pluralistic Approach to Moral Theory, 2nd ed.  (Harcourt, Brace, 1998) and Contemporary Moral Issues (Prentice‑Hall, 1996). 

 
www.acusd.edu/ethics/
Markkula Center for Applied Ethics at Santa Clara University.  The purpose of the Markkula Center is to heighten ethical awareness and improve ethical decision‑making on campus and in the community at large.  The Center supports innovative teaching, research, and community programs in applied ethics and uses the perspectives of different disciplines to help decision‑makers devise practical strategies for resolving the ethical and value questions confronting them. The Center promotes ethical decision‑making that is guided by moral principles and values and publishes a quarterly newsletter called Issues in Ethics.  The Markkula Center for Applied Ethics is an excellent source of general ethical information.  The site has ethical case studies ranging from business applications to academic ethics.  It also has codes of ethics, links to hundreds of other ethics sites, book and article of the month clubs, and links to publications like Ethics Now Online.  While somewhat low on cases relating specifically to engineering ethics, the Markkula Center page is a great source on a broader range of ethical issues.

http://www.scu.edu/SCU/Centers/Ethics/homepage.shtml
Institute of Electrical and Electronics Engineers (IEEE) Ethics Committee Home Page.  IEEE is a technical and professional organization that is very active in ethical issues.  The IEEE Ethics Committee home page contains the IEEE Code of Ethics, mailing lists for ethical guidelines and discussions, an ethics question roundtable, some guidelines for resolving ethical issues, and links to ethics pages, organizations, cases, and articles.  This site will most likely be of particular interest to practitioners and students of electrical engineering, but the links, cases, and discussions cover a wide range of engineering related ethics.

http://www.ieee.org/organizations/committee/ethics

Murdough Center for Engineering Professionalism at Texas Tech University.  The Center offers workshops and symposia on engineering ethics.  The Centers works with Canadian and Mexican engineers to develop mutual interests in professionalism.  You may access an archive of over 100 different ethics cases on this site. The home page contains case studies, links to other ethics sites, principles of ethical conduct in engineering practice under NAFTA, and information on their correspondence courses. These independent study courses emphasize case studies, ethical theories, risk and safety issues, responsibilities and rights of engineers, global issues and codes of ethics.

http://www.coe.ttu.edu/murdough/default.htm

National Institute for Engineering Ethics (NIEE) Home Page.  NIEE was created by the National Society of Professional Engineers.  It is now an independent not-for-profit educational corporation.  NIEE’s mission is to provide opportunities for ethics education and to promote the understanding and application of ethical processes within the engineering profession and with the public.  The principal thrusts of NIEE are communication, program development, education, and practice applications in the area of engineering ethics.  At this site are an ethics resources guide with an extensive engineering ethics bibliography, the past issues of the NIEE newsletter, “Engineering Ethics Update,” lists of videos and books, links to related web sites, and the NSPE Board of Ethical Review cases.  See also this organization’s list of engineering ethics resources at www.niee.org/resource.htm.  Several pages of this resource list have been included in this manual with permission.

http://www.niee.org
National Society of Professional Engineers (NSPE) Home Page.  This site is an excellent place to start researching the broad topic of engineering ethics.  It is maintained primarily for members of the National Society of Professional Engineers.  It also contains a wide range of resources including information on getting licensed as a professional engineer (PE), continuing education, and the NSPE annual convention.   Additionally, this site has engineering ethics resources like the NSPE Code of Ethics for Engineers, case studies, an annual ethics contest, and links to other engineering ethics sites.  The NSPE is the only engineering society that represents individual engineering professionals and licensed engineers. Founded in 1934, NSPE strengthens the engineering profession by promoting engineering licensure and ethics, enhancing the engineer image advocating and protecting PEs' legal rights at the national and state levels, publishing news of the profession, providing continuing education opportunities, and offering resources on engineering ethics.

        http://www.nspe.org/ethics/
Online Ethics Center for Engineering and Science at Case Western Reserve University. This Online Ethics Center web site, which was formerly maintained by MIT, is an excellent resource for engineering ethics information. The Center contains case studies for educational use.  One segment of this site contains 36 discussion cases based on cases considered by the Board of Ethical Review (BER) of the National Society of Professional Engineers (NSPE).  These brief cases present situations that raise ethical questions common in engineering practice and research.  The cases were rewritten to make them more suitable for group and class discussion.  The NSPE BER reviews cases with the narrower purpose of making an ethical judgment on the actions of (only) the engineers in the cases, based solely on the NSPE Code of Ethics.  

Each of the discussion cases has a link to the original NSPE case.  Cases are grouped into five categories.  Some cases appear in more than one category: public safety and welfare; conflicting interests and conflict of interest; ethical engineering/fair trade practices; international engineering ethics; and research ethics.

In addition to the 36 NSPE BER cases mentioned above, there are 19 detailed cases from various sources, and an Ethics Case of the Month Club, which discusses a new case each month.  Besides case studies the Center contains an extensive collection of research ethics information, ethical moral leaders, ethical problems submitted by visitors to the site, ethical advice from corporations, scores of ethical codes, articles related to diversity issues, essays on science and engineering ethics, instructional resources, and an ethics help-line for engineers and scientists.  The site is easy to use and comprehensive in scope.  Some pages from this website have been included in this section of the manual with permission of the organization.

http:/ /www.onlineethics.org
Science and Engineering Ethics is a multi‑disciplinary quarterly journal launched in January 1995 which is dedicated to exploring ethical issues of direct concern to scientists and engineers.  On-line subscriptions available.  The journal includes articles about teaching ethics

to scientists and engineers, reports on conferences and meetings and book reviews

http://www.opragen.co.uk/
SUNY Stony Brook Ethics in Engineering Web Site. This technical and professional society maintains a Code of Ethics and takes disciplinary action if warranted.  The organization endeavors to educate its members and the public on ethical issues.  The ASCE ethics web site has three major components: The ASCE Code of Ethics and history, an explanation of enforcement of that code, and a list of educational resources.  For civil engineers, this site is a good reference for ethical questions.  Members of the ASCE can log complaints regarding violation of the code, or learn about how the code is enforced by the ASCE’s Committee on Professional Conduct.  This site contains the Accreditation Board for Engineering and Technology (ABET) code, the Ethics for Educators code, the Institute of Electrical and Electronics Engineers (IEEE) code, the Institute of Materials (UK) code, and the Council of the American Chemical Society’s (ACS) “Chemist’s Creed.”  The site also contains links to a few additional engineering ethics related web pages.
http://www.dol1.engr.sunysb.edu/ethics/index.html
Texas A & M Engineering Ethics.  Texas A&M is making the results of a NSF project's research and development available to instructors who want to introduce ethical issues to engineering students and professionals. Eleven case studies, including instructor's guides, student handouts and overhead transparencies, are now available.  In addition,  essays are provided on the following topics: moral concepts and theories; basic concepts and methods; in ethics; ethics and professionalism in engineering; organizational loyalty and professional rights; engineers and the environment;  risk and the engineering decision‑making process; negligence and the professional "debate" over responsibility for design;  literature on whistleblowing; engineering design: literature on social responsibility versus legal liability. 

http://lowery.tamu.edu/ethics/
University of Virginia's Engineering Ethics website. This web site is dedicated to the dissemination of engineering ethics case studies and supporting resources for students and faculty of the School of Engineering and Applied Science at the University of Virginia.  According to the homepage, the site “consists of a collection of cases that focus on ethical considerations in the early stages of the invention and design process, rather than as aftermath of a completed design.”

        http://repo‑nt.tcc.virginia.edu/ethics/home.htm
Virginia Tech Ethics in Science Web Site.  Links to essays on science and ethics provided by Virginia Polytechnic Institute and State University, Blacksburg, VA
http://www.chem.vt.edu/ethics/ethics.html
Virginia Tech Choices and Challenges Project Web Site.  This site is devoted to the broad topic of ethics in physical sciences, especially related to chemistry.  To the prospective professor of engineering ethics, this site may be useful as a source of ethical codes and essays outside of their specific field.  In addition to essays and bibliographies pertaining to ethics in science, this site also contains a bibliography of books on engineering ethics.  The Choices and Challenges project represents an effort to encourage the humanistic components of science and technology to be identified and addressed-and to engage public audiences as key participants in this process.  Sixteen Choices and Challenges programs have taken place to date, featuring individual daylong forums.  Written transcripts and videotapes are available.
http://www.cis.vt.edu/Choices&Challenges/overview.html
Engineering Ethics and Related Courses with syllabi and other on-line course information tc \l2 "Engineering Ethics and Related Courses with syllabi and other on-line course information 
A lesson plan plus sample assignments for undergraduate engineering students using materials from the Online Ethics Center as well as course-tested on line assignments can be found at http://www.onlineethics.org/edu/cwethed.html.  Excellent case studies can be found at the same site at http://www.onlineethics.org/cases/index.html.
Lake Superior State University, Michigan.
http://asl.lssu.edu/ethics/outline.htm

Louisiana State University
http://www.che.lsu.edu/ethics/talk/ethicstalk/index.htm

New Mexico State University offers an on-line and video program on ethics for surveyors.

http://www.nmsu.edu/~survey/index1.html
Texas A&M University
http://lowery.tamu.edu/ethics/

Texas Tech at Lubbock
http://www.murdough.ttu.edu/EthicsModule/EthicsModule.htm

University of Florida.  

http://www.ce.ufl.edu/~cglag/courses/ethics/eng_ethics.htm

University of Wisconsin-Madison
http://www.engr.wisc.edu/cee/courses/cee698ethics.html

Video Products and Study Guide Materialstc \l2 "Video Products and Study Guide Materials
The Aberdeen Three Case.  Available through the Mechanical Engineering Department Texas A&M University, College Station, TX by calling 409-845-2615.  A tape of the seminar presentation by the U.S. Justice Department lawyer who successfully prosecuted the three U.S. Army civilian employees developing chemical weaponry who violated the U.S. Resource Conservation & Recovery Act by dumping toxic wastes illegally.  Approx. 32 minutes.
Academic Integrity: The Bridge to Professional Ethics, 1995.  Available from Duke University’s Center for Academic Integrity by calling 919-660-3045 or going to its website at www.academicintegrity.org.  This video was produced to increase awareness of ethical issues facing students every day.  The emphasis is on teaching students to identify and deal with ethical crises now; therefore helping them prepare for similar situations when they become professional engineers.  This video contains four short stories of ethical questions facing science and engineering students:  helping friends on a take home exam, even thought the professor has explicitly prohibited group work; dealing with cultural differences in ethical matters; copying data from an old experiment rather than risking poor grades with their own data; and how competitive scholastic nature that can lead to unethical behavior is examined.  In each story, a student must decide whether it is right to be a whistleblower based on the potential consequences of doing so.  The issues raised in this video are similar to those seen by students in their day to day lives.  An instructor’s manual is included.

Blowing the Whistle: How to Protect Yourself and Win, 1994, 35 minutes.  Available from the National Whistleblower Center which advocates the right of employees to blow the whistle on major issues such as government waste and fraud and corruption. Legal expert and author Stephen Kohn joins five environmental and nuclear whistleblowers in industry and government who describe their own experiences with exposing employer wrongdoing. Through personal stories, viewers are given comprehensive, accurate and up‑to‑date information about legal protection, strategy and other considerations in any employee's decision to blow the whistle. Narrated by The Pentagon Papers whistleblower, Daniel Ellsberg. Available by ordering at http://www.whistleblowers.org/puborder.htm. 

Gilbane Gold, 1978, videotape.  Available from National Society of Professional Engineers at 1-800-417-0348 or  www.nspe.org.  Gilbane Gold is a drama about an engineer caught between doing what he feels is right and remaining loyal to the company.  When the engineer discovers that his company is polluting the environment despite compliance with regulations, he must convince his superiors that their deceptive water quality reporting policy isn’t ethical.  Eventually, he is forced to risk his career by making the deception public.  This video also shows factors that motivate companies as they balance tradeoffs between safety and profits, and how cities make tradeoffs between tax revenues from companies and the strictness of pollution standards applied to those companies.  This video is well acted and written, making it easy for students to identify with the engineer’s crisis.  A discussion guide is included.

The 59 Story Crisis: A Lesson in Professional Behavior.  This video is available through the Online Ethics Center at Case Western Reserve University by calling 216-368-2810 on or on-line at  http://www.onlineethics.org/moral/LeMessurier/lem.html.  A vivid description of the original mistake made in designing the NYC Citicorp Building structural support, and the dramatic race against time to prevent a hurricane-caused disaster.  A positive case with a happy ending due the good work of the building engineer, LeMessurier.  The cost of the video tape is $50.00 plus shipping charges.

The Glass Ceiling, 1997, videotape.  Available from National Society of Professional Engineers at 1-800-417-0348 or  www.nspe.org.  The Glass Ceiling deals specifically with attitudes towards females in the traditionally male dominated engineering profession.  The video story illustrates how prejudiced colleagues can work against a female engineer, and how women engineers are often held to a higher standard on the job.  Issues for discussion include quotas, affirmative action, stereotypes, and sexism in the workplace.  A study guide is included.

Ethics on Trial: The Case of Marvin L. Camper, 1978.  This video is available through the American Society of Civil Engineers by e -mail: tsmith@asce.org.  Based on an actual case brought before the American Society of Civil Engineers board of direction, Ethics on Trial: The Case of Marvin L. Camper, and provides an example of how a board would proceed with the trial of an engineer.  Because the video also contains a short prologue explaining the case, it is possible to use it as a short case study without showing the entire trial.  Issues for discussion include how to interpret both the letter and the spirit of a code of ethics, and how to deal with ethical issues when there are conflicts with business interests.  

A Major Malfunction.  This three-part video program and instructional module provides the story behind the Space Shuttle Challenger Disaster.  The program includes a 150- plus page reading packet with 29 articles spanning from 1973 to 1990, a glossary and background materials, excerpts from the Presidential Commission Report, 25 figures and exhibits for overhead transparency masters and facilitator’s guide.  Available from  www.onlineethics.org/moral/boisjoly/malf.html.  A Talk with Roger Boisjoly,  a video of the MIT lecture given by Morton Thiokol engineer Boisjoly who tried to prevent the shuttle disaster, can also be ordered from this organization.
Testing Water(and Ethics, 1997, videotape.  Available through Institute for Professional Practice at 1-888-477-2723.  This video program demonstrates that some ethical issues don’t have completely satisfying solutions.  This video examines the case of a young engineer who must decide whether or not to report test information in a complete manner, despite the fact that not all of the information was required.  After initially seeing the problem as a clear case of responsibility for public safety, the engineer later finds that there are equally important ethical responsibilities to consider.  The engineer adopts a design approach to this complex problem, but finds in the end that even a good engineering solution may necessitate tradeoffs that are somewhat unsatisfying.  This video effectively encourages viewers to use their engineering design skills and the applicable codes of ethics when dealing with ethical issues.  A workbook is included. (An applied ethics course has been developed as an adjunct to this video. Please refer to: www.arizona.edu/~civil/ipp.html.)

Insight Media sells VHS videos on legal and ethical issues in engineering.  Its catalog is available at  www.insight-media.com or be ordered by calling 800-233-9910.  In addition to carrying Gilbane Gold, Testing Water...and Ethics, and Gilbane Gold mentioned above, Insight Media also offers:

Air Disaster:  How Experts Investigate Air Crashes, 1996, 46 minutes.  This video examines how investigators are trained and shows their methods for discovering the cause of air crashes.

Ethics and Scientific Research, 1992, 30 minutes.  This video addresses ethical issues faced by scientific researchers, focusing on scientific misconduct and its control.  It features Dr. Robert L. Sprague, recipient of the AAAS Scientific Integrity and Freedom Award. 

Engineering Disasters, Parts 1 and 2, 1999...  These two videos review the consequences of some of history’s more dramatic engineering miscalculations.  Both videos are 50 minutes.

Engineering Ethics:  The Case of Challenger, 1992, 30 minutes.  Designed to encourage critical thinking about ethical issues that might arise during an engineer’s career, this video considers when an engineer has a responsibility to blow the whistle.  Roger Boisjoly, former Morton Thiokol engineer, discusses the Challenger disaster.

Escape!  Because Accidents Happen, 1999. 4 volumes 60 minutes each.  This set explores numerous safety devices designed in response to engineering oversights in firefighting, car and plane crashes and maritime disasters. 

Nice Guys Finish Last; 1994, 55 minutes.  This video presents the stories of five people who were determined to speak the truth about the cause of the Challenger space shuttle disaster, illegal oil pollution in Alaska, safety problems in a nuclear plant, and extensive corruption among senior police.

Professional Liability; 1996, 60 minutes.  This video presents an overview of the legal risks that consulting engineers may face and how to avoid unnecessary claims.

 The Truesteel Affair, 1985, Atlantis Films, 24 minutes.  Based on an actual case, this video is aimed at triggering discussion on ethical responsibility in the workplace.  It explores the dilemma of a young engineer whose loyalties to family, employer, and fellow workers come into conflict with his professional judgment. 

To Engineer Is Human, 1987, videotape.  A presentation loosely based on the book of the same title by Henry Petroski.  Gives numerous graphical examples of how engineers learn to deal better with risk by carefully studying previous failures.  Approx. 55 minutes.

Books and Other Resources on Engineering Ethicstc \l2 "Books and Other Resources on Engineering Ethics
Engineering Ethics Textbookstc \l3 "Engineering Ethics Textbooks
Dekker, M. What Every Engineer Should Know About Ethics, K.K. Humphreys, 1999, New York, New York, 264 pages.  This compact reference succinctly explains the engineering professions’ codes of ethics using case studies drawn from decisions of the National Society of Professional Engineers’ (NSPE) Board of Ethical Review - examining ethical challenges in engineering, construction, and project management.  Includes study questions to supplement general engineering survey courses and a list of references to aid practicing engineers to explore topics in depth [Marcel Dekker, Inc.]. Using case studies from decisions made by the NSPE's Board of Ethical Review, the author, a consulting engineer and chairman of the ethics committee of the Professional Engineers of North Carolina, explains the engineers' codes of ethics. He discusses disasters such as the explosion and the Hyatt walkway collapse to examine the pros and cons of a professional code of ethics; outline legal standards for liability; emphasize the importance of communication, coordination, and documentation; and inquire into the merits and drawbacks of whistle blowing. [Book News, Inc. on Amazon.com]

Fleddermann, C.B.  Engineering  Ethics, 1999, Prentice-Hall, Inc., Upper Saddle River, New Jersey, 135 pages.  Fleddermann introduces beginning students to an aspect of engineering they might not have considered. Case studies from the news serve as ethical problem‑solving applications. Appends the codes of ethics of five professional engineering societies. A website is available for course customization. [Book News, Inc. Portland, OR ].  This text is one of a series of introductory/first-year engineering books which may be customized by faculty either on-line or through examination copies.

Harris, C.E. Jr., M.S., Pritchard, and M.J. Rabins, Engineering Ethics: Concepts and Cases, 2nd ed., 2000, Wadsworth Publishing Company, an International Thomson Publishing Company, Belmont, California, 377 pages.  This book helps engineering students carry over their natural analytical talents into a new area ‑ moral deliberation. It shows them the importance of being analytical by stressing that many apparent moral disagreements are really disagreements over the facts or over definitions of crucial terms, and that the locus of moral disagreement can only be discovered by analysis. Since engineers are interested  real‑world problems, the text catches the attention of students in the field by focusing on cases that hit the front pages of(e.g., the Challenger disaster and the Ford Pinto gas tank) as well as those more typical of the sort they are likely to encounter in their  own careers. [Amazon.com]

Johnson, D. Ethical Issues in Engineering. 1998, Prentice Hall. 432 pages. An anthology of readings, all previously published, considers such topics as moral and professional responsibility, collective and individual responsibility, corporate responsibility, the role of professional codes of ethics, responsibility to society, obligations of loyalty to employers, and obligations to clients. The text focuses on ethical issues confronting individual engineers and the entire engineering profession.  [Amazon.com]

Martin, M.W.  and R. Schinzinger, Ethics in Engineering, 3rd ed., 1996, McGraw-Hill, New York, 439 pages. Having enjoyed two highly successful previous editions, this text has been revised to coincide with the new directive by ABET (the Accrediting Board for Engineering and Technology) to expand the Ethics for Engineers course. The third edition can be used by freshmen studying the Introduction to Engineering course, or at the senior level. [Amazon.com]

Mitcham, C. & R. Shannon Duval, Engineering Ethics, 1999, Prentice Hall, 131 pages.  Explores ethics as relevant to the engineering profession and as it applies to engineering in relation to other areas of professional life such as law and corporate organizational structures. The text provides a brief general introduction to ethics, the psychology of moral development, and key ethical issues as they apply to engineering life at both the student and professional levels. Includes brief readings on real‑life issues, plus key terms and discussion questions. [Amazon.com]

Pinkus, R., Ed.   Engineering Ethics: Balancing Cost, Schedule, and Risk‑Lessons Learned from the Space Shuttle, 1997, Cambridge University Press.  This text considers the design and development of the main engines of the space shuttle as a paradigm for how engineers perceive, articulate, and resolve ethical dilemmas within a large, complex organization. 

Pritchard, M.  Introduction to Teaching Engineering Ethics:  A Case Study Approach, 1995, Center for the Study of Ethics in Society, Western Michigan University, 310 Moore Hall, Kalamazoo, MI 49008-3899, 616-387-4397.  A teaching reference guide is included.  Philosophy professor Pritchard has prepared 33 cases based on everyday ethical problems that arise frequently in engineering under rather ordinary circumstances.  Many of the cases have multiple stages and present different alternatives depending on the choices made at each juncture.  It is preferable that users look at stages one at a time, reflecting on the questions each stage poses before moving to the next stage.  Once readers have completed a case, they may wish to see how the case has been analyzed by a group of educators involved in teaching ethics.  Each case is accompanied by the written reflections of several commentators (from communication, engineering, and philosophy).  This should stimulate further reflection and suggest other resources that can be consulted.

Schinzinger, R. & Martin, M.W.  Introduction to Engineering Ethics. 1999, McGraw‑Hill Higher Education. 272 pages.  This text provides the background for discussion of the basic issues in engineering ethics. Emphasis is given to the moral problems engineers face in the corporate setting. It places those issues within a philosophical framework, and it seems to exhibit both their social importance and their intellectual challenge. The primary goal is to stimulate critical and responsible reflection on moral issues surrounding engineering practice and to provide the conceptual tools necessary for pursuing those issues. As per new ABET 2000 guidelines, more and more introductory engineering courses cover engineering ethics as part of their instruction. Students preparing to function within the engineering profession need to be introduced to the basic issues in engineering ethics. This book places those issues within a wider philosophical framework than has been customary in the past and aims to stimulate critical and responsible reflection on the moral issues surrounding engineering practice and to provide the conceptual tools necessary for pursuing those issues. [Amazon.com]

Unger, S.H. Controlling Technology: Ethics and the Responsible Engineer, 2nd ed., 1994, John Wiley & Sons, Inc., New York, 353 pages.  This valuable guide provides an in-depth treatment of what constitutes ethical behavior on the part of engineers.  It carefully examines the various conflicts faced by engineers and offers practical, proven advice on what to do in such situations [Unger].  

Whitbeck, C. Ethics in Engineering Practice and Research, 1998, Cambridge University Press, 330 pages.  This textbook, written for engineers and scientists by a philosopher teaching at Case Western Reserve University, emphasizes research ethics and also tackles workplace ethics and environmental concerns.  It offers a real-world, problem-centered approach to engineering ethics, using a rich collection of open-ended scenarios and case studies to develop skill in recognizing and addressing ethical issues.  The book is designed to be used with active learning classroom exercises and makes extensive use of the resources on the WWW Ethics Center for Engineering and Science, www.onlineethics.org. [NIEE]

Non-Fiction about Engineering or Engineerstc \l3 "Non-Fiction about Engineering or Engineers
Adams, J. 

Flying Buttresses, Entropy and O‑Rings 

Deming, W. E. 
Out of the Crisis 

Florman, S. 

The Civilized Engineer  

Florman, S. 

Blaming Technology
Florman, S. 

The Existential Pleasures of Engineering 

Gordon, J. 

Structures 
Hapgood, F. 

Up the Infinite Corridor 
Huie, W. B. 

Can do! The Story of the Seabees 

Kamm, L. 

Real‑World Engineering 

Kidder, T. 

The Soul of a New Machine 
Landers, J. 

Engineering in the Ancient World 
Levy & Salvadori 
Why Buildings Fall Down 
Meehan, R. 

Getting Sued & Other Tales... 
Morowitz, H. 

The Thermodynamics of Pizza 
Neumann, G. 

Herman the German 
Petroski, H. 

To Engineer is Human 

Petroski, H. 

The Pencil 
Petroski, H. 

Engineers of Dreams 

Petroski, H. 

Design Paradigms
Reid, P. 

Well Made in America 

Rolt, L. 

Victorian Engineering 
Salvadori, M. 

The Art of Construction 
Salvadori, M. 

Why Buildings Stand Up 
Shute, N. 

Slide Rule 
Vincenti, W. 

What Engineers Know and How They Know It 
White, P. 

The Idea Factory 
 Novels with Engineers or Engineering as a Central Themetc \l3 "Novels with Engineers or Engineering as a Central Theme
 Crichton, M. 

Jurassic Park 
 Lodge, D. 

Nice Work 
 Schumacher, A. 
Engineered for Murder 
 Shute, N. 

No Highway 
 Vonnegut, K. 

Player Piano 
Movies with Engineers or Substantial Engineering Contenttc \l3 "Movies with Engineers or Substantial Engineering Content 
Apollo 13, Tom Hanks, Gary Sinise, Ed Harris ,1995

Breaking  the Code, 1995                                                                              
The Bridge Over the River Kwai, Alec Guinness, 1962 

Cheaper by the Dozen,  Clifton Webb, Myrna Loy, 1944

 The China Syndrome,  Jack Lemmon, Wilford Brimley, 1979
 Edison the Man,  Spencer Tracy, 1940                                          

 Efficiency Expert, Anthony Hopkins, 1992

 Enemy of the State, Gene Hackman, 1999

 The Englishman who Went Up a Hill..., Hugh Grant, 1995                       

 Falling Down, Michael Douglas, 1993

 Fighting Seabees,  John Wayne, 1950

 Fly Away Home, Jeff Daniels, 1996

 Jurassic Park, Jeff Goldblum, 1995

The Man in the White Suit, Alec Guinness, 1952
The Mosquito Coast, Harrison Ford, 1986                                                              

The Net, Sandra Bullock, 1995

No Highway in the Sky, Jimmy Stewart, 1951

October Sky, Jake Gyllenhaal, 1999

On the Beach,  Gregory Peck, Fred Astaire, 1951

Short Circuit, Steve Guttenberg, Fisher Stevens, 1994

Space Cowboys, Clint Eastwood, 2000

Titanic, Victor Garber, 1997

Tucker: a Man and his Dream, Jeff Bridges, 1986

Games Involving Ethicstc \l3 "Games Involving Ethics
The Ethics Challenge, 1997, Lockheed Martin Corporate Communications.  The Ethics Challenge is an interactive game that uses the comic strip DILBERT as a vehicle for teaching employees about Lockheed’s guiding ethical principles of honesty, integrity, respect, trust, responsibility, and citizenship.  The game is based on fifty ethics case files, designed to teach a practical ethics decision-making model.  Lockheed reports that feedback from the game has been very positive, as it stimulates workers to actively learn about ethics.  Lockheed Martin has been sharing The Ethics Challenge on a complimentary basis with companies, universities, and organizations in a cooperative spirit of teaching.  The game is available by calling 805-381-1412.

Boeing’s Questions of Integrity: The Boeing Ethical Challenge. This interactive website is available to the public free-of-charge. Developed by Boeing Company for employee education, the challenge site is easy to use and provides feedback on your response to the questions.  The site also provides links to Boeing’s Ethics Homepage and Ethics Policies and Procedures.  Go to http://active.boeing.com/companyoffices/ethicschallenge/cfm/initial.cfm.
Ethics Help‑Line tc \l2 "Ethics Help‑Line 
The Ethics Help-Line is sponsored by the Online Ethics Center for Engineering and Science and is cosponsored by the National Institute for Engineering Ethics (NIEE). An engineer or scientist can initiate contact with the Help‑Line by sending an email message briefly indicating the nature of the problem to: helpln@onlineethics.org.   This message will be read by the Director of the Online Ethics Center, and routed to an appropriate Help‑Line responder, who will try to respond within three days. The Help‑Line responders are experienced engineers, scientists and knowledgeable about the ethical problems faced by engineers and scientists. [from www.onlineethics.org]

Engineering Codes of Ethicstc \l2 "Engineering Codes of Ethics
Many of the engineering societies have codes of ethics.  These codes can provide useful information in case study analysis and/or classroom discussion.   Many of these codes are listed at www.onlineethics.org/codes/index.html and at  http://csep.iit.edu/codes/engineer.html.

      The National Society of Professional Engineers 

      The American Association of Engineering Societies 

      American Academy of Environmental Engineers 

      American Indian Science & Engineering Society 

      American Institute of Chemical Engineers 

      American Institute of Mining, Metallurgical & Petroleum Engineers 

      American Nuclear Society 

      American Society for Engineering Education 

      American Society of Agricultural Engineers 

      American Society of Civil Engineers 

      ASME 
      Association for Facilities Engineering 

      Guidelines for Engineers Dissenting on Ethical Grounds

      Institute of Electrical & Electronics Engineers ‑ USA 

      National Institute of Ceramic Engineers (part of NACE) 

      Optical Society of America 

      Society of Fire Protection Engineers 

      Society of Hispanic Professional Engineers 

      Society of Women Engineers 

      The International Society for Optical Engineering 
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Publications of Interest to the Ethics Educatortc \l2 "Publications of Interest to the Ethics Educator
*Blanchard, K. & Peale, N.V. (1989).  The power of ethical management.  New York:  Fawcett.

*Canfield, Jack and Hansen, Mark. (1993).  Chicken soup for the soul:  101 stories to open the heart and rekindle the spirit.  Deerfield Beach, FL:  Health Communications.

*Covey, S. (1989).  The seven habits of highly effective people.  New York:  Simon and Schuster; or (1992).  Principle-centered leadership.  New York:  Simon and Schuster.

*Dosick, Wayne (1993).  The business bible:  Ten new commandments for creating an ethical workplace.  New York: HarperBusiness.

*Ethics Resource Center's newsletter (and other educational material). 600 New Hampshire NW, Suite 400, Washington, DC  20037

Gilligan, Carol.  (1982).  In a different voice:  Psychological theory and women's development.  Cambridge, MA;  Harvard University Press.  

Hass, Aaron. (1998).  Doing the Right Thing:  Cultivating your moral intelligence.  New York Simon and Schuster.

Hunt, Morton  (1990).  The compassionate beast:  What science is discovering about the humane side of humankind.  New York:  William Morrow and Co.

Josephson, Michael S. and Hanson, Wed., Eds.  (1998). The Power of Character:  Prominent Americans Talk about Life, family, work, values and more.  San Francisco, CA:  Jossey-Bass.

Kidder, Rushworth M.  (1995).  How good people make tough choices.  New York:  William Morrow and Company.
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