-- PHYSICISTS RESPOND Bonnie Wylo and Marshall Thomsen Department of Physics and Astronomy Eastern Michigan University Ypsilanti, Michigan 48197

www.nsta.org

What, if any, course should be taught? What issues should be addressed?

Table I - Descriptive Statistics Academia Age range:

7% 31% 23% 40% Type of Institution:

3% 23% 48%

23% 3% 47% 53% Industry Age range:

2% 34% 31% 52% 40% 8% 17% 63% 8% other

responses), are shown in Table II below.

Table II - Specific Field of Respondents in Academia condensed matter/solid state/materials research (31) particle physics (10) nuclear physics (6) atomic physics (4) biophysics (4) computational physics (3)

surface science (2) fluid dynamics quantum physics cosmic rays plasma physics

Table III - Specific Field of Respondents in Industry high energy physics/cosmic rays/nuclear/particle (10) solid state/condensed matter (10) optical physics/lasers (7) chemical physics/materials science (6) plasma physics (5) solar/astrophysics (4) operations research (3) electronics/instrumentation (2) magnetism (2) electrical/mechanical engineering fluid dynamics magnetic resonance imaging science and technology policy medical physics photovoltaics/energy ultrasonics/shock physics geophysics computer science

issues in science should be a requirement

infallible) aspect of any scientific endeavor.

least to have access science, or specifically ethical issues in physics

an ethics in physics course for physics credit toward a major

interdisciplinary

Table IV - Ethical Issues in Physics Course Outline Introduction to Ethics

Research Issues (1)

Physicist as Public Policy Science Advisor (3)

The Manhattan Project (8)

Flow of Information (4)

Funding Issues (3)

frequency of the responses).

Weapons/SDI/military (6) Public education/truth in media (5) Research credit (3) Funding/monopolies (3) Risk assessment/effect of science on public (3) Human radiation experiments/informed consent (3)

Responsibility in review/proposals (2) Conflict of interest (2) Sexual harassment (2) Whistleblowing (2)

Plagiarism (2) Cheating/record keeping (2) Teaching all sides of an issue/academic standards (2) History of ethics (2) N-rays Bureaucracy/"dumb" regulations Teaching vs. research Practical consequences of ethical behavior Nuclear power/waste EM fields on health Pure vs. applied research Software piracy Letters of recommendation - truth and confidentiality Hiring practices Religion and science Responsibility to colleagues Responsibility to society Social influence of science Self-deception would it be most important in your lab or department (either through formal training or on the job instruction)? would be valuable if

Yes - Government Lab Office politics Voluntary course/broaden views Intellectual property important private industry Trust co-workers; customers pay for reliability 3 hours good course length Formal course not required major of physics Deal with issues daily

Good to remind of obligations as humans Should have some ethics, not necessarily physics American social collapse; no more honesty or integrity Pressure to overclaim certainty Forum or informal course Issues cross disciplines All actions should be ethical Yes - Private Industry Avoid public relations problems What priority of course?

Discussion groups may be enough Industry different from university Need broader outlook Fraud, carelessness, self-deception Not just focus physics; 100x increase defense science Teamwork, relationships Good physicists have to set example Neither-Gov. Lab

obvious Neither-Priv. Ind.

employers

unsuitables

No - Private Industry Ethics learned young Integrity and common sense enough Little value for everyday setting No - Other - Non-Profit Course best in history/philosophy Ethics in culture of science

the frequency of a particular response).

Government Lab Honesty (data, fraud, uncertainties) (6) Conflict of interest (6) Treatment of co-workers, subordinates (3) Process of getting funds (3) Truth in advertising for proposals (3) Intellectual property rights (2) Publication (criteria for authors) (2) Ethics are relative Evaluation of individual contribution to group effort Data analysis Balance between cooperation and competition Career choices and government weapons research Responsibilities of authors and referees Confidentiality How maintain vitality of research with government cuts Accountability to taxpayer One doesn’t forget if promise the sky and don’t deliver Self-deception/carelessness

Don’t need formal training No on-the-job training Private Industry Confidentiality/flow of information (4) Conflict of interest (4) Share of credit for teamwork (4)

Reliability of product design and safety (3) Accurate allocation of effort, expense (2) Liability (2) Data integrity (2) Truth in advertising/results/public reports Expense reports, gifts, lobbying, harassment

Ethics in publication Use of controversial issues to get funds Research issues Funding Ethical treatment of employees Scientific method/skepticism/self-deception Cooperation with competitors Respect intellectual property Other

Role of expert advice in democratic society (non-profit) Honesty, ambiguity (non-profit)

Confidentiality (5) Ownership (4) Patent process (3) Credit/authorship (3)

Human experiments/medical physics/informed consent (3) Physics and war/peace (3) Cultural difference in ethics (3) Honesty with colleagues/steal ideas/favoritism (3) Conflict of interest (3)

Overstatements to enhance funding/bias/exaggerate (3) Proof of hypothesis/unknown variables (3) Whistleblowing (2) Conflict religion and science (2) Product safety Superconducting Supercollider Cost/benefit Physicists on dole Priority government spending Record keeping Company hopping Old-boy network Test design/role of adequate controls Multiple funding overlap Science and society/history Wall Street physics Different interpretations of data Repeat publishing Ethical hiring

Politicians ignore advice Referencing unpublished works Interactions with minorities/women Compare ethics in engineering, other sciences Full data disclosure Pressure for pleasing results