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Roberta M. Berry, Georgia Institute of Technology

Research ethics education in the biosciences has not historically been a priority for research universities despite the fact that funding agencies, government regulators, and the parties involved in the
research enterprise agree that it ought to be. The confluence of a number of factors, including scrutiny and regulation due to increased public awareness of the impact of basic research on society, increased public and private funding, increased diversity and collaboration among researchers, the
impressive success and speed of research advances, and high-pro® le cases of misconduct, have
made it necessary to reexamine how the bioscience research community at all levels provides ethics education to its own. We discuss the need to and reasons for making ethics integral to the education of bioscientists, approaches to achieving this goal, challenges this goal presents, and responses to those challenges.
Research Ethics at the Turn of the Century

The vast majority of principal investigators in bioscience have received little to no formal training in
responsible research conduct. Bulger and Reiser
describe a graduate research ethics course developed in 1984 at the University of Texas at Houston—to their knowledge, the rst of its kind (Bulger and Reiser 1993). In summarizing recent
surveys, Stern and Elliot (1997) write that, although nearly 90% of graduate students from major research institutions reported having supportive faculty mentors, less than half said they received “a lot” of help from those mentors with the
details of good research practice. A fth of these
graduate students reported that they got no help in
this area. Most said the help their mentors provided did not qualify as effective education in research ethics. Of 2000 faculty members surveyed,
99% believed that “academics should exercise collective responsibility for the professional conduct
of their graduate students,” but only 27% felt that
they followed through with this responsibility.
Only in the last decade has ethics education for
any bioscience researchers, primarily graduate students and in some cases postdoctoral fellows, been
stipulated as a requirement for National Institutes
of Health (NIH) funding (NIH, Alcohol, Drug
Abuse, and Mental Health Administration 1989).
In 1999 the secretary of the U.S. Department of

Health and Human Services (HHS) greatly extended the requirement for education in the
responsible conduct of research to include not only
those supported by institutional training programs, as was stipulated in the earlier policy, but
all research institution staff supported by Public
Health Service funds (Public Health Service
2000) 1. These policies, spurred by a growing number of high-prole cases involving questionable
scientic conduct and the ensuing response from
the public, Congress and the scientic community
brought ethical issues in bioscientic research and
ethics education into the spotlight (see, for example, Kevles 2000; Somia and Verma 2000).
Now, in the glare of that spotlight, age-old
questions not often asked in the context of basic
scientic research are being considered more carefully. Can ethics be taught? Should ethics be
taught formally or learned informally as part of an
apprenticeship, or both? What should be taught:
Ethical rules governing research in bioscience that
are imposed by law, the university, the workplace,
or a professional code? Methods of ethical reasoning as applied in the laboratory setting? Alternative ethical theories, ethical principles, and non1. This updated policy, however, was suspended in February
2001 pending review of its substance and whether the document should have been issued as a regulation rather than a
policy (Public Health Service 2001).
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theoretical approaches to ethics as they bear upon
the practice and social implications of bioscience
research? Who should do the teaching, and how
should they do it? And who should be taught—
only graduate students, or also principal investigators, or anyone involved in bioscience research?
Few would disagree that ethics education is a
fundamental component of the transmission of human culture and that all of us are “taught” ethics
by our parents, peers, teachers, mentors, and other
role models. The question we consider here is, specically, how explicit and formal should research
ethics education be in the formative years of
bioscientists’ training and in the subsequent years
of their careers? We argue that it should be formal
and explicit from the beginning, and we suggest
that continuing education in research ethics should
become an integral part of the life of the practicing
bioscientist.
Other professions—medicine, law, and engineering among them—long ago established codes
of professional ethics to guide and regulate their
conduct (American Medical Association 2001;
American Bar Association 2001a; National Society
of Professional Engineers 2001a) and increasingly
incorporate formal ethics training in their educational programs (see, for example, American Bar
Association 2001b; Shaw 1997; Accreditation
Board for Engineering 2000; Heckert 2001).
Adopting these codes of conduct and ensuring that
professionals learn about them makes sense given
the connection between certain ethical norms and
the important social functions of these professions.
If doctors fail to keep patient secrets, patients will
no longer conde secrets potentially important to
their care; if attorneys encourage their clients to
commit perjury, condence in the legal system as a
means for just and peaceful resolution of social
conicts will diminish and self-help will grow
more attractive; if civil engineers cut corners to
save costs, the efciency and safety of public travel
will be undermined.
Bioscience research also is a profession that
serves an important social function: improving
well-being through advances in understanding
of biological processes and the development of
new and improved biotechnologies—a function
thought important enough to justify huge expenditures of public dollars. And certain ethical norms
are key to performing this function: if bioscience
researchers fudge their data, public dollars and researchers’ efforts will be squandered on unworthy
projects, while projects with real promise for generating improvements founder. If our comparison
Fall 2002, Volume 2, Number 4

to the salient features of these other professions is
apt, and if we are right about the connection between ethical norms and social functions, why,
then, is there no code of professional ethics for bioscience research and no widespread integration of
ethics instruction in the bioscience curriculum?
We believe that ethics codes and ethics instruction are coming—and should come—and that the
lag time in the coming-of-(ethical)-age of bioscience research is due, in part, to a collection of factors: a strong research community ethos prizing
autonomy and informality and associating these
characteristics with creativity and productivity;
the extraordinary success of the modern bioscientic enterprise, lending credence to the
claimed association; the apparent long-standing
success of the community in policing itself and in
transmitting norms of conduct even in the absence
of an explicit code of conduct or formal training in
ethics; the difculty of devising a code broad
enough to apply to most bioscience researchers but
specic enough to be meaningful; and the absence
of any traditional clients who might complain of
research negligence or malfeasance and the corresponding lack of any formal licensure and related
disciplinary mechanisms.
If we are right about the factors explaining this
lag time, what leads us to believe things will
change—and why do we write of a “lag time”
rather than of a continuing and permanent exemption from the path taken by other professions?
While the immediate impetus to the 1999 HHS
policy was a particular high-prole case and its
sequelae, we believe there are underlying reasons
why bioscientic research will soon join the path of
these other professions.
Bioscienti® c Research after World War II:
Professional Ethical Issues Come to the Fore

A conuence of relatively new and powerful forces
is revising the relationship between bioscience and
the larger community. Bioscientic research has
been transformed from an insular practice—of concern and interest primarily to its practitioners and
to healthcare professionals—to a profession that
operates in increasingly prominent public view.
Expectations that research show promise for improving human well-being—and concerns that
ethical problems may undercut this promise—
have grown in tandem with expanding public budgets.
Public Money: Paying the Piper and Calling the Tune

The post-World War II growth in federal dollars
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allocated to basic research, especially in the life sciences, has been phenomenal. Initially, increased
funding did not bring increased scrutiny. But continuing funding growth spurred increased competition for funds, increased public visibility for the
research sector, and, eventually, increased scrutiny
of the product and process of scientific research
(Starr 1982; U.S. Congress 1991; Judson 1996).
The deep dependence of modern science on government funding has turned the public into a “client” with an ever increasing stake in the practical
payoff from “big science.” In the 1990s alone, federal funding of research and development, driven
primarily by funding in the natural sciences, increased by 42% (National Science Board 2002).
When public attention is riveted upon a claimed
or real occasion of negligence or malfeasance, the
consequences can be much more far-reaching—
extending to the survival of a research program—
than when a private client is aggrieved by the conduct of a professional.
Private Money: Incentive, Temptation, Conflict, and
Constraint

The potential for making signicant amounts of
money in basic research has never been greater.
Opportunities for bioscience researchers to nd
signicant nancial rewards for their work expanded following enactment of the Patent and
Trademark Law and Amendments Act, known as
the Bayh-Dole Act, in 1980. The purpose of the
act is to facilitate technology transfer from universities to industry, allowing universities to patent
their own inventions developed with federal support and to become directly involved in their commercialization (Council of Government Relations
1999).
The policy rationale for the act was the encouragement of basic research and, ultimately, the generation of socially benecial knowledge and biotechnologies (Goodwin 1996)—a rationale that
experience appears to have vindicated since the
passage of the act. More than 2,200 companies
were formed based on the licensing of inventions
from universities between 1980 and 1999, with
over 330 companies formed in 1997 alone. These
companies have brought over 1,000 products
to market (Council of Government Relations
1999).
But the Bayh-Dole Act has also generated worries that new opportunities to fund research programs and to obtain personal nancial rewards—
intended as incentives to the production of social
benet—could also constitute temptations to
40 ajob

abuse and could result in conicts of interest and
values. Promising research programs might be distorted in response to narrow or short-term industry
goals, the benets of research subsidized by the
taxpayer might accrue primarily to private industry, and scientists might be corrupted into selfdealing by the lure of personal nancial rewards
(Cohen 2001; Moses and Martin 2001).
Diversity: Enrichment, Challenge, Explicit Norms, and
Formal Education

The demographics of those doing bioscientic research in the United States has changed dramatically in the past 15-20 years. Sixty-ve percent of
science and engineering graduate students in 1975
were white; by 1999 the gure was 53%. Women
made up 43% of all graduate students in the natural sciences in 1999. Graduate students and their
postdoctoral colleagues today represent a diverse
array of cultural backgrounds. In 1998-1999 foreign nationals earned over a third of all natural science Ph.D.’s granted in the United States, and over
one-third of all scientists and engineers in American industry were foreign born (National Science
Board 2002). The degree of collaboration in science has also increased signicantly due to the increasing sophistication and complexity of modern
science. Much of this collaboration is international;
the percentage of papers published by U.S. authors
collaborating with international authors has doubled in the past decade (National Science Board).
The chief benets—and challenges—of diversity and multicultural engagement come from the
different ways of perceiving and knowing, the different styles of communication, and the different
assumptions and commitments that diverse individuals bring to the scientic enterprise. It is probably no longer true, if it ever was, that there are
well-understood and uncontroversial norms within
this diverse scientic community and that these
norms are transmitted and internalized without
dissent or misunderstanding in the classroom and
at the bench. As the community of science expands
and diversies, the need to articulate norms governing the conduct of research, to thrash out disagreements and misunderstandings about their
formulation and their application to concrete cases,
and the need to engage in explicit education of future generations seems inescapable.
The Wages of Success: New Visibility and
Accountability

For as long as bioscience labored in the shadow of
giant physics, its ethical quandaries, both those inFall 2002, Volume 2, Number 4
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volving professional misconduct and those related
to its social implications, were likely to remain
hidden from public scrutiny. But, in this new era
of ascendant bioscience, the culture is saturated
with stories of success and controversy, from disputes about accurate reporting of data to questions
about conicts of interest, from the safety and environmental consequences of genetically modied
foods to the social implications of the new knowledge and new biotechnologies following upon the
Human Genome Project. The new, far more transparent relationship between science and society is
one consequence of the extraordinary advances in
understanding biological processes and developing
biotechnologies in the past 50 and, especially, the
past 10 years. Public dollars, private dollars, and
diversity have supported these advances and have
followed upon them in a complex, interactive, ongoing evolutionary process. The extraordinary success of the modern research enterprise no longer
serves as the trump card in the defense of its autonomy and informality. With success of this magnitude, the consequences of ethical failures are too
visible, costly, offensive, and potentially threatening to the surrounding community to be overlooked.
We acknowledge that we have identied and
only sketched here an account of the continuing inuence of just a very few sociohistorical factors at
work. Nonetheless, it is clear that these factors
have contributed to a transformation in postWorld War II bioscientic research, and we nd it
difcult to imagine reversals in current trends or
the intervention of new forces that would undo this
transformation. We conclude that twenty-rstcentury bioscientic research cannot maintain a
simple homeostasis in isolation from the larger society: scrutiny and ethical accountability will ow
back and forth across the laboratory wall. What is
not yet clear is who will mediate the exchange and
how.
Bioscientific Research and Ethics Education:
Finding the Path

The responsibilities imposed by the transformation
we describe should not be lamented but, instead,
should be embraced by the bioscientic research
community as appropriate to the role of a mature
profession. The question, then, is how the community can rise to the occasion. Academic bioscientists, in particular, should lead the way. The central component of their response should be the
integration into science curricula of formal ethics
Fall 2002, Volume 2, Number 4

training encompassing instruction in professional
norms, methods of ethical reasoning, and alternative approaches to assessing the social implications
of bioscientic research.
Explicit education in and enforcement of
norms developed by practitioners and tested
against the requirements of the practice are hallmarks of a mature profession, and with good reason. Junior researchers should learn from their senior colleagues that, like other professionals, they
are free to pursue the personal joys and rewards of
the practice, but only if they effectively discharge
the ethical responsibilities owed their fellow practitioners and the larger community in light of the
social function of the profession. Junior researchers
also should learn methods that are effective in discharging these responsibilities; vague admonitions
to behave ethically without instruction both in the
norms of the profession and the basic skill set for
honoring them will do no more good than vague
admonitions to do good science without instruction in both the theory and the skill set of the
laboratory. Finally, bioscientists have a distinctive
obligation to study the social implications of their
work and to understand something of the alternative approaches to assessing these implications. If
we are right that enforcement of ethical norms is
key to achieving the social function of bioscience
research—improving well-being through advances
in knowledge and biotechnologies—then an important dimension of this ethical education is to
understand the controversies surrounding what we
mean by “well-being.”
This call for research ethics education in the
biosciences is not meant to graft onto research
practice any new or alien ethical content, nor is it
meant to impose any extraordinary or onerous educational responsibilities. As we have noted, few
would dispute that ethics is a fundamental component of human culture and that it belongs in the
core of the cultural curriculum that we transmit in
a variety of ways from one generation to the next.
Science, as a human cultural practice, has always
been ethically fraught, and responsible scientists
have always recognized their responsibility to practice ethically and to transmit the norms and methods of ethical practice and an appreciation of the
social implications of their work to subsequent
generations of researchers. What we urge here is
that effective discharge of this responsibility—in
an era of a transformed bioscience research profession—will require a substantial investment of
thought and effort in devising effective programs
of formal ethics instruction.
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Challenges to Integrating Research Ethics
Education into the Curriculum

If our argument to this point is correct, and if, as
the survey data we cited at the outset indicate,
most graduate students are not receiving effective
research ethics education and most faculty members know that they are not and believe that they
should, then it appears that our future collective
effort might best be applied to devising and implementing workable plans for curricular innovation.
We offer some beginning thoughts along this line
in the next section. In this section we address some
necessary preliminaries: if we are to be effective in
designing and implementing research ethics education, we rst must have a better appreciation of
the challenges involved in doing so.
Sins of Omission

There is no doubt that good and useful ethics education is now going on in research laboratories
throughout the country. As developing researchers
learn how to do the work of scientists—to perform
particular techniques, accurately record results,
and so on—they observe and absorb the traditions
and conventions of doing science. In this way they
learn how to act in the modeled circumstances but
not necessarily why (Elliott and Stern 1996). Why
should they collaborate with one investigator and
not another? Why should they include certain investigators as authors and not others? Why should
they pursue a relationship with industry or not?
It is the exploration of these “why’s” that is the
chief contribution of formal research ethics education. If researchers are to be equipped for a lifetime
of ethical decision making in a wide variety of
presently unimaginable circumstances, they will
need to learn to cope with gray areas, where values
conict, where justications for one choice or another are not obvious, where difcult decisions
nonetheless must be made. If researchers-in-training are to achieve this level of ethical competence,
they will need more than modeling of the right
thing to do in given circumstances that arise during their training in the lab. They will need formal
ethics instruction that includes explicit identication of professional norms, training in the methods
of ethical reasoning, and exploration of alternative
approaches to assessing the social implications of
bioscientic research, and instruction that relates
all of these to the social function of the profession.
Perhaps in an ideal world there would be no
need to issue a call for academic bioscientic re-

42 ajob

searchers to develop and implement a formal curriculum in research ethics. Faculty members and
laboratory mentors would be the perfect role models, teaching members of their labs the “rules of the
game” both explicitly and by example; interspersing commentary about how, for example, separation of research from personal motives might be
justied as best serving the mission of science; as
well as leading probing discussions of the social
implications of their work.
It should not be surprising that this does not
describe our world. Faculty members and mentors
generally have received little or no formal ethics
instruction themselves. They endure numerous
competing demands on their time and resources,
and they are likely to be concerned that yet more
demands upon them may interfere with the competitiveness of their labs. And many faculty members are far more comfortable with serving as role
models for behavior aimed at developing knowledge and expertise than as role models for ethical
behavior (Piper, Gentile, and Parks 1993). There
are understandable reasons for our sins of omission.
To the extent that faculty members and mentors lack the knowledge, time, resources, or comfort level to teach ethics, then they and their universities will need to work together to ensure that
those are supplied. Most research universities have
developed their own set of rules governing the conduct of their research, and many have undertaken
ethics education initiatives in response to grant requirements or in addition to, or independently, of
these requirements (Mastroianni and Kahn 1998).
This is a start.
Disciplinary Integrity and Control

Academic researchers understandably may feel defensive about outside forces attempting to regulate
behavior that many feel they can regulate themselves and about the perceived implication that researchers are not already behaving ethically (see,
for example, Wenger et al. 1997). On these points
we may be able to learn something by consulting
the historical experience of other professions.
In 1968 Senator Walter Mondale held hearings
on the need for a commission to explore issues of
the protection of human subjects and ethical problems in medicine and behavioral research. As described by Jonsen in The Birth of Bioethics (1998)
these efforts were met with disdain and, sometimes, hostility by leading physicians. A Senate
committee exploring these issues would be “an insult to doctors;” physicians did not need ethicists,
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theologians, or philosophers telling them what to
do; institutional review boards would only hamper
progress. A prominent heart surgeon denied that
the advent of public funding for surgeries should
have any effect on regulation of the medical profession: “Who pays the costs of war? The public!
Who decides where the general should attack? The
public? The general makes the decision. He is
qualified to spend the public’s money the best way
he thinks fit” (Jonsen, 92).
Jonsen chronicles the evolution of the relationships among the medical community, other disciplines, the public, and Congress that have led to a
system that, while not perfect, has integrated regulation of the profession and instruction in medical
ethics, and that fosters ongoing discussion of ethical issues. Although the comparison can only carry
so far—the professions are different for many reasons, including the fact that physicians work directly with human subjects and are much more
likely to be involved in life-and-death decisions
than are bioscientic researchers—it is useful to
consider the initial reactions of medical professionals as the bioscience research community struggles
with similar issues.
It is essential that researchers rather than lawyers, philosophers, or government ofcials run the
lab, just as it is essential that surgeons run the operating room. But if bioscientists are to deal with
the complex ethical issues posed by modern research, they will need to turn to their colleagues in
other areas for help. Research ethics is a multidisciplinary eld, and just as research teams spanning a number of scientic subelds must pool
their expertise to save time and get results in appropriate cases, so bioscience researchers must pool
their expertise with ethicists, lawyers, philosophers, and others to develop timely and effective
educational programs in bioscientic research
ethics.
Even if they are persuaded that interdisciplinarity could be useful to their educational mission, bioscientists may be worried that the call to
ethics education is the leading edge of a stealth attack on the core ethos of the practice of science, an
effort to inject rules and rigidity into a practice
that brings joy and results by insulating scientists
from authority and formality. It is true that in
meeting the demands of its transformed relationship with society, the bioscience research community likely is going to be called to account not only
to educate its members in the norms of the profession, the methods of ethical reasoning, and the so-
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cial implications of their research, but also to develop a more comprehensive set of rules and to cooperate in the effective discipline of those who violate these rules. The recent rocky history of the
development and enforcement of federal bioscience
research guidelines—including the issuance and
recall of the most recent guidelines and the removal of the Ofce of Research Integrity from the
NIH—suggests an underlying tension between efforts to regulate bioscience researchers’ behavior
and efforts to preserve the core ethos of the practice
of science.
If we are right about these coming developments, then the challenge to bioscientists will be
to develop educational programs and enforcement
mechanisms that preserve the core ethos while policing abuses of it. After all, the tension between
the core ethos and the rules regulating the conduct
of all scientists is a long-standing tension, one that
has evolved historically within the practice of science. Scientists, not government ofcials, rst determined that the ethos of freedom and informality
does not encompass license to present the work of
another without attribution or to fabricate data
that leads, more or less, to the “right result” on a
particular occasion. The core ethos is key to doing
good bioscience research, and good research is key
to fullling the social function of the profession. If
ethics education is ignored or is ineffective, junior
researchers still learn something about ethics: they
learn that it is separate from and unrelated to preservation of the core ethos. If violation of the rules
brings neither disrepute nor reprimand, then those
scientists for whom virtue alone is insufcient reward will be free to violate the rules with impunity
to advance their immediate self-interest.
Finally, with respect to the concern that these
educational efforts are fundamentally about judging the ethical character or conduct of bioscientists, comparison to the more recent move to ethics
education in business schools may be helpful. One
of the most comprehensive and integrated programs in ethics education was developed at the
Harvard Business School. In the book describing
this program, Can Ethics Be Taught? Piper, Gentile,
and Parks discuss a major reason for its development: the public expects a “strong sense of leadership, ethics, and responsibility” from business today in order “to meet the expectations and urgent
requirements of society.” In short, business ethics
is good business. Likewise, research ethics is good
for research. No doubt there are bioscientists as
well as business leaders who engage in unethical
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conduct, through ignorance, carelessness, misunderstanding, confusion, or, rarely, malicious intent,
and the goals of ethics education clearly include reducing the incidence of this conduct. But the focus
of the educational initiative is instrumental and
proactive rather than judgmental and reactive.
Integrating Research Ethics Education into the
Curriculum

Good educators, like good experimental scientists,
hypothesize, experiment, test, and observe. In this
dawning age of research ethics education, there is
lots of room for hypothesis and experiment. We offer suggestions below and look forward to learning
more about the ideas and approaches of others.
An epistemological hunch underlies our thinking about the initial efforts we propose below: The
best way to learn more about what we should be
teaching and how we should be teaching it is to begin to teach what we now know—or think we
know. There will no doubt be variation in initial
approaches and evolution in approaches over time.
Again, we might look to the experience in biomedical ethics: Beauchamp and Childress’s Principles of
Biomedical Ethics (2001), now in its fth edition,
and Tough Decisions: Cases in Medical Ethics (Freeman and McDonnell 2001), now in its second edition, are different in their approaches to teaching
medical ethics, and their most recent editions are
different from their rst editions. This should not
come as a surprise to any scientic researcher: different research programs also take different approaches and also evolve over time. We will learn
from the continuing scholarly debate about research norms, methods of ethical reasoning, and
the social implications of research, and, of course,
we will also learn from the experience of teaching
itself.
Learning Objectives: Equipping Ethical Decision
Makers

Regardless of the particular approach taken, bioscience research ethics instruction should aim at
equipping researchers to think through what they
should do and why in their ethical decision making. For that purpose, we propose the following
four instructional objectives:
1. Conveying knowledge of the substance of a core
set of bioscientic research norms, which might
consist of the rules governing research at the institution where students are training;
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2. Developing the ethical reasoning skills needed
to apply these research norms in practice;
3. Developing an understanding of the ethical and
policy concerns surrounding the implications of
the institution’s scientic research and an understanding of alternative approaches to assessing these implications; and
4. Developing an appreciation of the relationships
among 1, 2, and 3 and the important social
function of bioscience in advancing human
well-being.
The achievement of these instructional objectives involves information transfer, the development of skills, and intensive discussion aimed at
equipping researchers for a lifetime of professional
ethical decision making, but does not involve indoctrination in a particular ethical theory or attempts to change scientists into philosophers.
Ethics education should take its professionals-intraining as it nds them, the products of diverse
sorts of moral education and character-forming experiences who are brought together as members of
a professional community engaged in a common
activity—an activity that, among other things,
performs an important social function entailing
professional ethical responsibilities.
Measuring the Effectiveness of Ethics Education:
Can Ethics Be Taught?

That research ethics can be taught and that there is
a value to such education nds general acceptance
in the literature. Debate continues, however, about
the effectiveness of ethics education and about how
to measure that effectiveness.
Many attempts have been made to measure the
effectiveness of ethics education; some claim success, others not. Elliott and Stern (1996) make an
important distinction in discussing the efcacy of
teaching ethics—that between “pedagogical hope”
and the attainment of instructional objectives. Educators have a pedagogical hope that students will
become ethical researchers, but this hope should
not to be confused with the attainment of specic
instructional objectives, which can be used to measure the effectiveness of a course.
Indeed, much of the variation in reported success in measuring effectiveness can be accounted
for by confusion between pedagogical hope and attaining instructional objectives. Changes in behavior and moral development are difcult to measure,
often take years, and depend on an array of factors
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(Caplan 1980; Elliot and Stern 1996); measurement of the attainment of instructional objectives
is much easier. For example, Kalichman and Friedman (1992) found in a survey of biomedical trainees, and Eastwood et al. (1996) found in a similar
survey of postdoctoral fellows, that education in
research ethics did not predict significant improvement regarding willingness to engage in misconduct; however, a later study confirmed these results, but also showed that training resulted in
improved knowledge of what to do when ethical
quandaries occur (Brown and Kalichman 1998).
Similarly, specific moral reasoning skills have improved after ethics training as measured by the Defining Issues Test (note that the test was given at
the end of a four-year curriculum; Bebeau and
Tohma 1994) and as measured by consistency with
“consensus professional judgment” after a yearlong first-year medical school course (Goldie et al.
2001). Many studies from the field of moral psychology strongly suggest that formal education
promotes moral reasoning skills and that development in solving moral problems continues well
into adulthood (summarized in Garrod 1993).
In sum, there is reason to believe that measurable success in attaining instructional objectives of
the sort we propose is possible. We hold out pedagogical hope that this success will lead to further
success: that scientists equipped with this knowledge and skill set will in fact become ethical researchers. It will be difcult to prove that this pedagogical hope is justied. Given the alternative of
nonaction, however, pursuing this hope appears to
us the better path.
Integrating Ethics Education into the Curriculum:
Meeting the Challenges

If faculty members are to nd the time and resources and are to develop the comfort level needed
to do their part in the effort we call for here, it will
take more than federal mandates. They will need
opportunities to develop subject-matter expertise
and pedagogical competence in different methods
of instruction, such as case studies and problembased learning, to observe colleagues who already
employ these approaches, to work together with
faculty from other departments to offer interdisciplinary instruction, and to discuss with peers ideas
for making real their commitment to ethics as a
central component of research education. As with
all things in scientic research, signicant support
at the institutional and departmental levels will be
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essential (Piper, Gentile, and Parks 1993; Gunsalus 1993). On this point, we note that North
Carolina State University (1998) has developed an
ambitious plan that serves as an effective model for
research institutions seeking to integrate research
ethics education into graduate curricula.
Support from professional societies and journals and from federal funding sources will also be
important in generating incentives and support for
change. Ethics training mandated by federal funding sources can jump-start both faculty development and the education of junior bioscientists.
Professional societies and funding agencies can
host forums and sponsor websites with sets of
problems, cases, analytical papers, and the like that
faculty can adapt to local needs. Professional research journals can encourage rigorous exploration
of the ethical implications of the papers they publish.
Opportunities to seize the initiative abound.
At Emory University the Hughes Initiative, the
Program in Science and Society, and the Center for
Ethics have taken the lead in instituting courses
and programs and providing faculty education in
pedagogy, and in proclaiming the need for innovation and support for such programs. At the Georgia Institute of Technology, the School of Public
Policy and the Petit Institute for Bioengineering
and Bioscience, together with other cooperating
units, have cosponsored a biotechnology ethics and
policy speaker series and a transatlantic workshop
on policy, legal, and ethical issues in biotechnology, and these two units are working together to
develop a public policy minor for biomedical engineering graduate students and a biotechnology minor for public policy graduate students.
Integrating Ethics Education into the Curriculum:
Pedagogy and Content

Assuming an institutional and faculty commitment to provide research ethics education, what are
the best ways to teach ethics? Who should teach
and who should learn about ethics, and what
should be taught? We survey below the current
state of pedagogy and content, and offer observations and suggestions.
Most current instruction is conducted pursuant
to the funding requirements of the NIH. The NIH
is not particularly prescriptive in outlining program requirements for its graduate student training-grant applications, other than to encourage
instruction in the areas of conict of interest, re-
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sponsible authorship, policies for handling misconduct, policies regarding the use of human and animal subjects, and data management (NIH 1989).
To comply with this mandate, most institutions
have developed courses, short-courses, or workshops to teach responsible conduct in research
(Mastroianni and Kahn 1998).
Pedagogical approaches to these “one-shot”
ethics courses vary, but the most widely used approaches generally involve a combination of traditional lecture, small-group analysis of specic case
studies, and discussion of at least some limited theoretical framework in which to consider ethical dilemmas. Courses include a review of the federal
and institutional governing in responsible conduct
in bioscientic research. How much theory is discussed and which theories depend on the faculty
involved, their background, and the nature of the
course (Glagola et al. 1997)? If these mandated
courses satisfy only the letter of the law, are cursory
in content, and are conducted from only a limited
number of faculty and without visible support by
senior scientists, they will be of limited value in attaining the instructional objectives we identify, let
alone achieving the pedagogical hope we hold out.
In ethics instruction, as in other instruction, if students do not perceive that the material is considered important, they are unlikely to invest the effort required to learn it well.
While institutions must move beyond mere
mandated compliance, the graduate student/postdoctoral fellow ethics courses and workshops
developed pursuant to these mandates can be an especially good taking-off point for integrating research ethics education into the curriculum; indeed, this is how the ethics education program
began at Emory University. Departments and programs can use these courses and workshops as
places for faculty to get involved in and learn more
about ethics and ethics training and as catalysts for
educational ideas and approaches faculty can then
integrate into their own courses and laboratories.
One strategy for expanding faculty competence
in ethics instruction is to have faculty other than
the regular instruction team rotate through a mandated research ethics course each semester. Ideally,
the visiting team will include senior and junior
faculty members; participation by faculty of every
rank is important if ethics is to be—and is to be
seen as—central to the curriculum. These additional faculty can assist in course development and
instruction and then carry their experiences back to
their home departments.

46 ajob

Faculty involvement should also inspire collegial discussion and ideas for more broadly advancing the integration of ethics into research; for example, whether to include questions on ethics on
qualifying exams, as is done in other professional
licensing exams (see, for example, United States
Medical Licensing Examination 2001; American
Bar Association Section on Legal Education and
Bar Admissions 2001; see also National Society of
Professional Engineers 2001b). With appropriate
leadership, incentives, and a carefully considered,
incremental approach, the mandated ethics courses
can be a useful mechanism for integrating issues in
bioscientic research ethics and ethical conduct
into the academic research community.
Interdisciplinary teaching can be difcult to
coordinate, but it can be done with institutional
and departmental support, and, as we have argued,
it can bring very welcome resources to bear on the
problems of research ethics. One especially notable
and comprehensive course—apparently the rst of
its kind, as we noted at the outset—has been
taught at the University of Texas Health Sciences
Center at Houston (Bulger and Reiser 1993). This
course has been taught by a combination of
ethicists, bench scientists, physicians, and historians; meets for many sessions; and explores “traditional” ethics issues as well as the broader context
of scientic discovery, creativity, and cultural differences in policy and practice. An interdisciplinary team with the resources to address this range of
issues is ideal for developing and teaching ethics in
research.
Active participation by students in ethics instruction is essential for a number of reasons. The
skills for applying professional norms to concrete
complex human situations can best be developed
through interactive discussion and practice. Interactive discussion, role-playing, and case studies can
also be very helpful in leading students to understand others’ points of view and to reect on the
justications for their own points of view. Also, for
the foreseeable future, many students will enter
bioscience ethics courses having had no prior exposure to the subject matter and having no reason to
believe that ethics is central to the work of research
professionals. Active engagement is crucial to
avoiding the semester-long seat-warming phenomenon. Regardless of the forum and the particular
materials employed, it is important to provide sufcient time and a safe space for active engagement
with and reection on ethical issues (Elliott and
Stern 1996).
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At Emory University we have found the moralreasoning framework and case studies developed by
the Poynter Center (Bebeau et al. 1995) to be effective in engaging students and developing their
skills. We have also used a simulation game in
which students are assigned roles in a “laboratory”
and are challenged with realistic ethical scenarios
(adapted and developed by S. Olson and P. Marsteller, personal communication). Research ethics
education is also integrated into our undergraduate
science curricula, including discussions in introductory and cell biology courses and weekly moral
reasoning development sessions for our summer
undergraduate researchers. These sessions encourage students to grow in their knowledge and understanding of complex conicts. In addition, we
emphasize and demonstrate through case studies
and discussion that strategies developed to resolve
everyday laboratory ethical dilemmas can also be
used to help resolve “big” ethical dilemmas, as
with gene therapy or stem cell research. At the
Georgia Institute of Technology a number of
courses with signicant ethical content are offered
both to meet the particular requirements for ethics
education for engineering students and also as part
of the larger goal of Georgia Tech’s Philosophy, Science, and Technology program to offer interdisciplinary coursework making the study of ethical issues in science and technology an integral part of
the curriculum of a technological institution.
Excellent resources exist, although more are
needed, to help develop ethics courses. The
Poynter Center at Indiana University, the National
Science Foundation (NSF) Ofce of the Inspector
General, and the U.S. Ofce of Research Integrity
frequently offer courses and workshops for faculty
or students in research ethics. Funds are available
from the NSF to teach ethics as part of their Research Education of Undergraduates summer
grants program. Excellent sources for course materials and sample case studies include The Online
Resource for Instruction in Responsible Conduct
of Research (The University of California at San
Diego); onlineethics.org (Case Western Reserve
University); the Poynter Center’s Moral Reasoning
in Scientic Research (Bebeau et al. 1995); The Ethics
of Scientic Research: A Guidebook for Course Development (Stern and Elliott 1997); and the NIH (NIH
2001).
Concluding Observations

Basic researchers in academic bioscience are regularly faced with complex ethical issues in and out
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of the laboratory and classroom. Many receive taxpayer-supported funding, have close relationships
with industry, collaborate with diverse colleagues
around the world, and are working—with often astonishing success—on problems with signicant
social implications. The focus of our discussion has
been ethics education primarily at the graduate
training level—the central component of the response that will be required by the bioscientic research community in an era in which the relationship between science and society has been
transformed. But we have at several points alluded
to a broader integration of research ethics into the
practice of bioscience. In these concluding remarks, we suggest some of the other components
of that broader integration.
If ethics is to become an integral part of science, it must become an integral part of all science
education. Ethics instruction will be especially important in undergraduate education, when students are deciding whether to enter careers in science, and in graduate school, when students are
learning rsthand what it means to be a scientist.
But junior and senior high school students can and
should learn about ethics in science as well. Introducing ethics instruction early on in the educational cycle should eventually reduce the challenges for those who teach ethics to graduate
students. In addition, if science is taught in relation to its ethical and social implications, more
students may be motivated to understand science
and more good teachers may be attracted to science
education.
We have discussed ways in which faculty can
learn about research ethics and participate in ethics
instruction for their junior colleagues in training.
We can also imagine a time in which faculty participate in the drafting of a code of professional
conduct to which researchers in a variety of settings across a variety of bioscience disciplines subscribe. This code, reecting the integration of ethics in the lives of practicing scientists, could also
include a requirement for continuing education.
The integration of ethics into the practice of
bioscience can be encouraged in a variety of ways
by a range of important actors in the research community. We have noted the inuence of federal
mandates on ethics education. Funding agencies
should require the same. Examples of other contributions to this broader integration include, Nature
and The Lancet testing or employing the policy of
requiring that the contribution of each listed author be described in order to address the problem
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of honorary authorship (Nature 1999), and the detailed response offered by the American Society of
Gene Therapy (ASGT 2001) to proposed changes
in NIH gene-therapy guidelines.
We see a transformed bioscience as a foregone
conclusion. We welcome its coming of ethical age
and we urge recognition of and response to the demands of its new role in the larger community. n
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