Benchmarks for Science Literacy (1993, AAAS/Project 2061) that relate to Bioethics:

From Chapter 1, The Nature of Science, Section A, The scientific Worldview

By the end of the 8th grade, students should know that
·  Science can sometimes be used to inform ethical decisions by identifying the likely consequences of particular actions, but science cannot be used by itself to establish that an action is moral or immoral. 1A/M4c*
By the end of the 12th grade, students should know that
· In science, the testing, revising, and occasional discarding of theories, new and old, never ends. This ongoing process leads to a better understanding of how things work in the world but not to absolute truth. 1A/H3bc*
From Chapter 1, The Nature of Science, Section C The Scientific Enterprise

By the end of the 8th grade, students should know that

· In research involving human subjects, the ethics of science require that potential subjects be fully informed about the risks and benefits associated with the research and of their right to refuse to participate. Because animals cannot make informed choices, special care must be taken in using them in scientific research. 1C/M5ac*

· Science ethics demand that scientists must not knowingly subject coworkers, students, or community residents to health or property risks without their prior knowledge and consent. 1C/M5b*

By the end of the 12 th grade, students should know that

· Current ethics in science hold that research involving human subjects may be conducted only with the informed consent of the subjects, even if this constraint limits some kinds of potentially important research or influences the results. 1C/H5a*

· When applications of research could pose risks to society, scientists' decisions to participate in that research are based on personal as well as professional ethics. 1C/H5b*

· Where a scientist's own personal, institutional, or community interests are at stake, he or she may be as biased as others are. 1C/H6d*

· The strongly held traditions of science, including its commitment to peer review and publication, serve to keep the vast majority of scientists well within the bounds of ethical professional behavior. Deliberate deceit is rare and likely to be exposed sooner or later by the scientific enterprise itself. When violations of these scientific ethical traditions are discovered, they are strongly condemned by the scientific community, and the violators then have difficulty regaining the respect of other scientists. 1C/H7

· Funding influences the direction of science by virtue of the decisions that are made on which research to support. Research funding comes from various federal government agencies, industry, and private foundations. 1C/H8

· Scientists often cannot bring definitive answers to matters of public debate. There may be little reliable data available, or there may not yet be adequate theories to understand the phenomena involved, or the answer may involve the comparison of values that lie outside of science. 1C/H9** (SFAA)

· Because science is a human activity, what is valued in society influences what is valued in science. 1C/H10** (SFAA)

· The direction of scientific research is affected by informal influences within the culture of science itself, such as prevailing opinion on which questions are most interesting or which methods of investigation are most likely to be fruitful. Elaborate processes involving scientists themselves have been developed to decide which research proposals receive funding, and committees of scientists regularly review progress in various disciplines to recommend general priorities for funding. 1C/H11** (SFAA)

· The dissemination of scientific information is crucial to its progress. Some scientists present their findings and theories in papers that are delivered at meetings or published in scientific journals. Those papers enable scientists to inform others about their work, to expose their ideas to criticism by other scientists, and, of course, to stay abreast of scientific developments around the world. 1C/H12** (SFAA)

From Chapter 6, The Human Organism, Section B Human Development

By the end of the 12th grade, students should know that

· The availability of artificial means to prevent or facilitate pregnancy raises social, moral, ethical, and legal issues. 6B/H2*

· The development and use of technologies to sustain, prolong, or terminate life raise social, moral, ethical, and legal issues. 6B/H4*

From Chapter 8, The Designed World, Section F- Health Technology
By the end of the 12th grade, students should know that
· Biotechnology has contributed to health improvement in many ways, but its cost and application have led to a variety of controversial social and ethical issues. 8F/H7

From Chapter 12, Habits of Mind, Section E- Critical-Response Skills

By the end of the 12th grade, students should

· Notice and criticize claims based on the faulty, incomplete, or misleading use of numbers, such as in instances when (1) average results are reported but not the amount of variation around the average, (2) a percentage or fraction is given but not the total sample size, (3) absolute and proportional quantities are mixed, or (4) results are reported with overstated precision. 12E/H1*

· Consider whether some event of interest might have occurred just by chance. 12E/H3*

· Insist that the key assumptions and reasoning in any argument—whether one's own or that of others—be made explicit; analyze the arguments for flawed assumptions, flawed reasoning, or both; and be critical of the claims if any flaws in the argument are found. 12E/H4*

· Notice and criticize claims that people make when they select only the data that support the claim and ignore any that would contradict it. 12E/H5*

· Notice and criticize arguments in which data, reasoning, or claims are represented as the only ones worth considering, with no mention of other possibilities. 12E/H6a*

· Suggest alternative trade-offs in decisions and designs and criticize those in which major trade-offs are not acknowledged. 12E/H6b
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