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I. Executive summary 

The Bioethics Lea dership Institute was held at the Science Museum of Minnesota 
on June 17-20, 1997. The Institute assembled high school teachers with interests 
and/ or experiences in teaching bioethics to learn more about bioethics and genetic 
technologies. The specific goals of the Institute were as follows : 1) enhance 
participants' understanding of bioethics and genetics, 2) collectively contribute 
components to an 'ultimate bioethics curriculum unit', 3) design personal action 
plans for bioethics teaching in the coming year, and 4) design bioethics student 
forums to be held at the Science Museum. 

Ten teachers from nine Minnesota school districts participated in the Institute. 
Over the course of four da ys in a workshop setting the participants discussed the 
goals and methods of teaching bioe thics; shared their class room experiences and 
teaching materials; heard from experts on ethical, biomedical, and forensic 
dimensions of genetic technology; and developed personal action plans for teaching 
bioethics in the coming school year. 

The participants positively evaluated the Institute as a means of learning about 
bioethics and genetic technology. The most highly rated aspects of the workshop 
were meeting colleagues interested in bioethics, sharing ideas and materials, and 
receiving affirmation and support. Guest speakers, field trips, the information 
content of the workshop, and the fr ee flowing nature of the group discussions were 
also appreciated by the participants. The most common suggestions for 
improvements were extending the length of the Institute, achieving more closure 
in discussions, and focusing more on practical problems in bioethics education. The 
workshop leaders were pleased with the contributions of the workshop participants. 
The workshop leaders noted that the challenges facing these teachers include i) 
effectively transferring knowledge and ideas from the workshop to their classrooms, 
and ii) coping, along with their students, with ways of knowing in bioethics that 
emphasize the ability to formulate and explore appropriate questions rather than 
memorize answers. 

This report recommends that future teacher ed ucation programs in bioethics 
address several topics that embody tensions and opportunities for teachers, 
including: i) the support of state and national science education standards for 
bioethics education, ii) the impact of teaching bioethics on traditional approaches to 
biology education, iii) hidden messages in the classroom language of genetics and 
bioethics, iv) the viability of a 'just the facts' approach to bioethics, v) the application 
of bioethics in personal and public spheres, and vi) bioethics and hot-button issues, 
or what is it okay to talk about in high school classrooms? 
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II. Introduction 

Public Programs in Health Care Ethics is a two-year project at the Science Museum 
of Minnesota (SMM) to explore recent developments in genetic and biomedical 
technologies and the impact of these technologies on personal health care and social 
policy decisions.I Through this project the SMM seeks to engage museum visitors 
and the wider community in critical thinking about bioethics to help turn opinions 
regarding biomedica l issues into reasoned judgements. A high school bioethics 
curriculum enhancement project is a component of the SMM's Public Programs in 
Health Care Ethics . The Bioethics Leadership Institute, which was the initial 
component of the bioethics curriculum enhancement project, was held in Saint 
Paul on June 17-20, 1997. 

The planning committee for the Bioethics Leadership Institute consisted of the 
following individuals: 

Lee Schmitt, Manager, Teacher Programs, SMM 
Becky Price, Coordinator, Teacher Programs, SMM 
Nils Halker, Coordinator, Teacher Programs, SMM 
Lonnie Kennedy, Project Manager, Human Biology Hall, SMM 
Anne Hornickel, Director, Human Biology Hall, SMM 
Judy Libman, Professor, York University-Toronto, Canada 
Karen Gervais, Director, Minnesota Center for Health Care Ethics 

Schmitt was the lead facilitator of many of the workshop sessions, with the 
assistance of Price and Halker. Libman was retained by the SMM as a bioethics 
education expert and as the facilitator for several sessions. Gervais attended a few 
sessions and occasionally contributed to group discussions. Hornickel and Kennedy 
made brief presentations concerning the SMM's plans for a new Human Biology 
Hall. 

Goals of the Institute 

The Bioethics Leadership Institute assembled a group of high school teachers with 
interests and/ or experiences in teaching bioethics to learn more about bioethics and 
genetic technologies. In literature sent to the participants, the workshop organizers 
described both short-term and long-term goals for the curriculum enhancement 
project. 

1 Public Programs in Health Care Ethics is funded by a grant from the Allina Foundation to the 
Science Museum of Minnesota. 
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Short-term goals: 

1. Enhance participants' understanding of bioethics and genetics . 
2. Collectively contribute components to an 'ultimate bioethics 

curriculum.' 
3. Design personal action plans for bioethics teaching in the 

coming year. 
4. Design the bioethics forums to be held at the SMM for the students 

of the workshop participants. 

Long-term goals: 

1. Pool the participants' professional expertise to enhance the 
educational effectiveness of the bioethics curriculum in their 
classrooms. 

2. Increase the awareness and understanding of bioethics issues by the 
participants' students and communities. 

3. Develop a cadre of professionals for continued growth and support 
in the area of bioethics and curriculum. 

Evaluation methodology 

The purpose of this evaluation was to describe the workshop, to analyze the major 
themes that emerged, to assess its quality re lative to the goals stated above, and to 
make recommendations for the future. I observed and participated in the workshop 
in order to better understand the experiences and views of the workshop leaders and 
participants. I attended the entire workshop with the exception of one field trip2 
and occasionally contributed to group discussions.3 I collected field notes to 
document events and note my reactions throughout the period of the workshop. 
Written materials from the workshop (e.g., sample lessons, newspaper and 
magazine articles, overhead transparencies) were also collected.4 At the conclusion 

2r was unable to a ttend the field trip to the Molecular Diagnostic Laboratory at the University 
of Minnesota-Twin Cities . 

3I have served as a content expert in biology and biology education in previous teacher 
education workshops organized by the SMM. In this instance my role was to evaluate the workshop by 
both observing and, to a limited extent, participating in its activities. 

40n the first day of the workshop each participant received a three-ring notebook in which to 
keep the handouts they received. By the end of the workshop this notebook had grown to well over 200 
pages of lecture notes; genetics and bioethics lessons and worksheets; lists of teaching resources; and 
journal, magazine, and newspaper articles. 

3 



Table 2. Bioethics Leadership Institute: Day one. 

Activity Facilitator 

Welcome, Institute goals, personal goals Price 

Group icebreaker Schmitt 

Ground rules for discussion Libman 

Review the workshop's agenda Price 

(Refreshment break) 

Plans for the Human Biology Hall and overview of Lonnie Kennedy & 
the bioethics project at the SMM Ann Hornickel 

(Lunch) 

Attitude survey on genetic technology Libman 

Several teachers suggested that it is wise during bioethics discussions for students to 
preface statements of opinion with 'I believe ... ' or 'In my opinion ... '. Qualifying 
statements as opinions or beliefs was said by several participants to make room for a 
diversity of views and to prevent these views from being labeled 'right' or 'wrong.' 
Sue, a teacher in her second year, suggested that the ambiguities involved in 
discussions of ethics could be avoided by sticking to the factual dimensions of issues. 
The boundaries of appropriate statements are then set by the facts of a situation. 
This discussion left unexamined the context of social policy in which some opinions 
are judged better than others, and where it can be precisely the factual status of a 
claim that is in dispute. Certainly a concern for factual accuracy is appropriate, but 
in science and its related social policy discussions facts are not only used to settle 
controversy, facts are created and destroyed through debate. Bioethical choices can 
not be reduced to the simple weighing of facts when it is the facts themselves that 
are the subjects of controversy. 

Lonnie Kennedy and Ann Hornickel from the SMM next reviewed plans for a new 
Human Biology Hall and the role of bioethics in its exhibits. The teachers offered 
several suggestions concerning the design of the exhibits and curricular support 
materials for school groups. 

Following lunch Libman led the participants through a survey of attitudes about 
genetic technology that she uses with her undergraduate students. The survey 
includes questions such as: 

• Would you eat a tomato that had been genetically engineered to resist 
insects? 
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•Would you choose to control the sex of your unborn child? 
•A woman who has an inherited physical deformity chooses to have a 
baby knowing that there is a likelihood that she will pass the trait on to 
the child. Do you support her decision? 
•If homosexuality is found to be caused by a gene, would you abort a 
fetus found to be carrying that gene? 

Libman asked for both the teachers' responses and how they thought their students 
would respond to the questions. This discussion touched on several issues, 
including the teachers' understandings of genetic technologies, their views of the 
implications of these technologies, and their classroom practices. For example, 
many of the participants expressed little concern over the potential implications of 
genetic engineering, believing that there is nothing inherently dangerous in the 
manipulation of genetic materials. Peter described the fundamental nature of 
genetic engineering as not unlike traditional plant and animal breeding through 
artificial selection. I asked if anyone disagreed with Peter's statement. None of the 
teachers offered an opposing view, but Libman suggested that it might be best to see 
genetic engineering as distinct from, though existing on a continuum with, 
traditional methods of selective breeding. 

In her undergraduate courses Libman uses the attitude survey early in a unit on 
genetic technology and bioethics to raise questions and motivate closer study of 
associated scientific and ethical issues. Some of the participants were clearly 
attracted to this approach, but as high school teachers they recognized different 
boundaries than those observed by Libman with her undergraduate students. For 
instance, one of the survey questions led to a discussion of selecting the sex of 
children and how different cultural attitudes might affect the use of sex selection 
technologies. Noting that sex selection through sperm sorting is done in 
agricultural animals, Libman asked the participants to consider how their students 
might view the use of the same technology in humans and how financial resources 
might influence access to the technology. "What kettle of worms does that open 
up?" Libman asked. "Not one I want to step into," replied June. June noted that in 
classroom discussions some of her male students have strongly stated their 
preference for male children, and she found these statements difficult to respond to. 
She preferred not to raise the issue of sex selection with her students. 

Similarly, on the issue of the genetics of human sexuality, the teachers saw a topic 
they preferred to avoid. Asked for their students' likely responses to the question "If 
homosexuality is found to be caused by a gene, would you abort a fetus found to be 
carrying that gene?" several participants gave strongly negative parodies of student 
responses. "Kill 'em," said Sue, repeating the reaction to gays and lesbians she had 
heard from some of her students. Doug stated his preference for avoiding what he 
called "hot-button" issues and for putting the "facts up front." In Doug's view there 
is plenty of material to deal with before getting to hot-button issues, and certain 
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issues are best not raised in high school classrooms. I asked if any of the participants 
would raise the issue of the genetics of sexuality. Only Sue said she would, but with 
very clear ground rules and perhaps also with her principal in the room. Doug 
exemplified the reticence of his colleagues to raise issues of sexuality: "With 15 year
olds and their mentality? Oh boy!" 

Libman reiterated the importance of discussing topics related to reproduction and 
sexuality with students of reproductive age. But the topical boundaries in Libman's 
college classroom are different than those in most high school classrooms. The 
teachers did not reject the examination of controversial issues, but they saw some 
topics as too sensitive to deal with in high school classrooms. Given the many 
issues to choose from and the cultural climate in which classrooms are embedded, 
this group of teachers preferred to avoid what they perceived as the most 
inflammatory issues. 

- Day two -

Teachers appreciate the opportunity to 'talk shop' with colleagues. The second day 
began with this sort of informal networking among the participants (Table 3). For 
instance, Martha brought in lesson materials she had discussed with Jeff the 
previous day. Libman mentioned recent editorials on cloning in USA Today, and 
Doug described a segment on cloning that was on a television news program the 
previous evening. 

Schmitt began the formal activities with a reflective writing assignment. He asked 
the participants to write for a few minutes on how the first day had challenged or 
reaffirmed their approach to teaching bioethics. Each day of the workshop included 
one or more of these 'journaling' exercises. Later in the day I asked Martha what she 
had written. She sa id she felt "affirmed" and less "isolated" by interacting with 
other teachers interested in bioethics. 
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Table 3. Bioethics Leadership Institute: Day two. 

Activity Facilitator 

Journals: Participants reflect on the first day Schmitt 

Frameworks for ethical decisions Libman 

History of genetics timeline Libman 

(Refreshment break) 

Internet resources for bioethics teaching Halker & Libman 

(Lunch) 

Bioethics ideas: Participants share experiences & Schmitt & Libman 
lesson plans 

Libman next presented a series of questions to serve as a framework for ethical 
decision making (Table 4). The questions direct attention to fundamental ethical 
dimensions of technologies and, by doing so, can be used to guide inquiry into 
specific cases.7 

Table 4. A framework for ethical decision making. 

1. Who benefits by this technology or intervention? What is the benefit? 

2. Who might be harmed? How? 

3. Is anyone being exploited? 

4. Is autonomy preserved? 

5. What are the intended consequences of this technology or intervention? 

6. What are some unintended consequences? 

7. What are the financial costs of this technology or intervention? Who can 
afford it? 

8. Which societal rules or values does this technology or intervention challenge? 
Who establishes these rules or values? 

9. If everyone chose to use this technology or intervention, would that be okay? 

?During the discussion of this framework Karen Gervais from the Minnesota Center for Health 
Care Ethics suggested that questions 1-3 might be reformulated as 'Are burdens and benefits being 
equitably dis tributed?' 
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The framework addresses concerns common among the teachers and presents 
additional challenges. For instance, Peggy believed her students need guidance in 
logical thinking and in how to properly engage in debate and advocate a position. 
Jeff asked about strategies for enhancing the critical thinking skills of students 
unaccustomed to reflecting on their own beliefs. He wondered how to move 
students "from one level to the next" in their ability to examine and revise their 
own thinking. Although the framework in Table 4 is not as prescriptive or specific 
as some of the participants wished, it is a reasonable starting point for critical 
thinking about bioethics. 

Jeff noted that leading students into the realm of critical thinking is itself not a 
value-free activity. He said that by encouraging students to reflect on the basis for 
their beliefs "you are removing some of their security ... and their parents may not 
see this as good." Discussions of bioethics confront students and teachers with levels 
of complexity and ambiguity to which they rarely encounter in traditional science 
courses. Used to experiencing science as a subject with right and wrong answers, 
students and teachers may be tempted to deny or avoid the complexity and 
ambiguity of bioethical problems, rather than acknowledging these qualities and 
learning to cope with them . 

Karen Gervais, Peter, and others suggested that students and teachers can begin to 
cross these personal and disciplinary barriers to critical thinking through the use of 
decision cases that present not only problems but also possible solutions. By 
analyzing the arguments of others as presented in cases students can begin to sort 
out their own values and beliefs. With increased self-awareness and exposure to a 
variety of model solutions students can move toward formulating and defending 
their own choices. The implication of this discussion was that biology teachers and 
students must come to terms with the ethical ambiguity of biomedical technologies. 
By facing complexity and ambiguity of technology and applied science, teachers and 
students may also come to see these qualities in scientific claims that previously 
appeared clear cut and objective. ln this way bringing bioethics into the classroom 
has the potential to affect teachers' and students' conceptions and practices of science 
and science education. 

Following this discussion Libman presented a review of the major historical events 
in genetics over the last 150 years. The presentation was split into morning and 
afternoon sessions with a trip to a computer lab to look at resources on the Internet 
in between the sessions. The purpose of the genetics timeline was to provide 
historical context for current research, technologies, and bioethics issues. But with 
150 years of history to cover in a short period of time, Libman had little opportunity 
to elaborate on the significance of the events. The presentation did not actively 
engage the participants and as a very abbreviated history it could do little to 
contextualize contemporary issues. Another approach might have asked the 
participants to construct their own historical timelines as a preface to a presentation 
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on a few major developments in the history of genetics. 

The trip to the computer lab, on the other hand, gave each participant a hands-on 
opportunity to explore some of the vast amount of information about biology and 
bioethics on the Internet . The participants received a list of bioethics resources on 
the Internet, including sites at York University, the SMM, and the University of 
Minnesota, and they located more by branching from these sites. The participants 
developed Internet searching skills, found interesting sites, and shared these 
discoveries with their colleagues. 

The day concluded with a two-hour discussion of the genetics and bioethics lessons 
used by the teachers in their courses. The lessons encompassed many instructional 
approaches, including decision cases, role playing, videos, Internet-based research, 
problem-solving exercises, and lab activities such as DNA extraction and 
electrophoresis. Katie, for example, described her use of the decision case, 
"Nathaniel Woo", produced by the Biological Sciences Curriculum Study. In this 
case Nathaniel undergoes a series of genetic tests as a part of a job application 
process. The tests indicate that he carries a genetic marker associated with 
Huntington's disease. Students then examine the issues this information raises for 
Nathaniel, his potential employer, and insurance companies. The ultimate 
objective is for students to formulate and defend an argument for whether 
Nathaniel should be hired. 

This discussion put the teachers squarely at the center of workshop, facilitated the 
exchange of many creative ideas and materials, and sparked conversations that 
extended through the remainder of the workshop. It was also a forum to air 
frustrations about, and to search for paths around, obstacles to innovation in science 
education. Jeff recounted his school district's mandate to teach toward prescribed 
learning outcomes in order to raise student achievement on district-wide 
standardized tests. Bioethics is not a component of the prescribed curriculum, but 
Jeff argued that "it is an increasingly important issue" for his students. Despite 
pressure from his district to stick to the prescribed curriculum, Jeff wants to make 
room for bioethics. Martha, Peter, and others affirmed Jeff's determination to make 
their biology courses more than "a list of factoids" dictated by standardized tests and 
seemingly designed to "drive kids out of science." 

Giving teachers the time to talk in depth about biology and bioethics education also 
brought language and its implicit assumptions to the surface to be critically 
examined. Beginning the first day of the workshop I noted language such as 'the 
gene for,' 'normal,' 'abnormal,' 'genetic disease,' and other phrases that often 
accompany the belief that genes are the primary determinants of most of an 
individual's characteristics (i.e., genetic determinism). Genes do strongly influence 
many human characteristics, but the unreflective use of language can reduce 
complex interactions among genes, the physical environment, and social contexts to 
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simplistic accounts of genes as the 'masters of destiny.' What counts as abnormal or 
a disease is as much a function of social conventions as genetics. Moreover, 
relatively few human conditions are associated with single genes; most genetic 
effects are the products of multiple genes acting in particular environments. Thus 
phrases such as 'the gene for' can be very misleading. 

In response to a lesson described by a one of the participants, Schmitt noted the 
importance of thinking carefully about the implicit messages in teachers' language 
and lessons. The lesson that prompted Schmitt's comments modeled genetic 
inheritance of hypothetical physical and behavioral characteristics in humans as 
simple Mendelian traits controlled by single genes. The intent of the lesson was to 
simplify human genetics to make it accessible to students, but Schmitt correctly 
cautioned that some simplifications may inadvertently support students' 
misconceptions concerning the relationship between genes and expressed 
characteristics (e.g., that single genes completely determine complex physical or 
behavioral characteristics). Since students' and teachers' beliefs concerning the 
nature of disease, normality, and genes are fundamentally implicated in their 
bioethical decision making, it is important to look below the surface of language for 
unexamined assumptions. 

This issue speaks directly to how students can be helped to explore biological 
knowledge in ways that support learning and embody reasonably accurate 
representations of that knowledge. To accomplish this task teachers draw upon so
called pedagogical content knowledge- the skills and knowledge used by teachers to 
translate subject matter into learning experiences. Schmitt's observation was a 
reminder to the participants to carefully examine their understandings and 
representations of science and to be aware of the hidden messages their lessons may 
contain. An examination of the beliefs associated with the classroom language of 
genetics and ethics deserved more attention in this workshop. Reflection on 
underlying assumptions and beliefs of subject matter, teaching, and learning is a 
powerful way to facilitate better teaching. 

To end the day, Price left the participants with several questions to think about and 
discuss the following day: 

• What is the importance of teaching bioethics? 
• How much time do you spend on bioethics? 
• How does bioethics fit into the sequence of your curriculum? 
• Teaching bioethics is appropriate for students of what age? 
• What are the components of an 'ultimate bioethics curriculum'? 
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- Day three -

Tessa Bridal, Director of Public Programs at the SMM, began the day by describing 
the SMM's theater productions (Table 5). The SMM is the only museum in the 
United Sates with a full time theater troupe. The troupe members take part in 
demonstrations and performances that address historical and contemporary topics 
in science and technology. At the time of this workshop a production on 
Huntington's disease was in development. The production was subsequently 
completed and was a component of the student forums on bioethics during the 
1997-98 school year. 

The questions from the conclusion of the previous day were next topic of 
discussion. The discussion first focused on the placement of bioethics in biology 
courses. Bioethics was seen by the participants as a tremendously flexible topic that 
can assume a variety of roles in a biology curriculum. The most common use of 
bioethics described by the participants was as an adjunct to more traditional topics. 
Given the strong centralized constraints on his curriculum, Jeff believed he could 
best use bioethics topics as "hooks" or interest-catching introductions that motivate 
a closer look at traditional topics. Peter described bioethics as a means to make 
science applicable and relevant to students' lives, as is strongly advocated by 
national and Minnesota state science education standards.a Martha saw broad 
applicability for bioethics, not only in genetics but in cell biology, physiology, and 
ecology. Bioethics was also seen as a rich context within which to do inquiry-based 
learning. 

The discussion also focused on how teaching bioethics affects teachers' roles in 
biology courses. As commonly understood by teachers, students, and parents science 
teachers are authoritative sources of scientific knowledge. According to this view 
personal values and feelings, aside from a valuing truth and honesty, ought to play 
little role either in the creation of scientific knowledge or in science classrooms. 
Science is about facts not feelings. While inadequate in several respects, this vision 
of science and science teaching colors the expectations of many teachers, students, 
and parents. Several of the workshop participants recognized that when value
laden topics such as bioethics are included in science courses deeply held 
conceptions of science as a value-free enterprise are challenged. 

Bsee for example: 1) American Association for the Advancement of Science. 1989. Science for 
All Americans. Washington, D.C.: National Academy Press. 2) National Research Council. 1996. 
National Science Education Standards, Washington, D.C.: National Academy Press. 3) The Profile of 
Learning ... Minnesota's High Standards, High School Level. Minnesota Department of Children, 
Families, and Learning, Office of Graduation Standards. July 1997. 
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Table 5. Bioethics Leadership Institute: Day three. 

Activity Facilitator 

Theater productions on bioethics at the SMM Tessa Bridal, 
Director of Public 
Programs, SMM 

Group discussion: Review of day 2 questions Schmitt 

(Refreshment break) 

Personal Action Plans: Thinking about teaching Schmitt 
bioethics in the coming year 

(Lunch) 

Field trip: Minnesota Bureau of Criminal Price & Halker 
Apprehension 

Field trip: Molecular Diagnostic Laboratory, Price & Halker 
University of Minnesota-Twin Cities 

Peter noted that he felt a shift in his role from teacher-as-authority to teacher-as
moderator when teaching bioethics. When a classroom teacher's role changes from 
authority to moderator the nature of science as it is experienced by students changes. 
Courses that represent science as value-rich ways of knowing, rather than as a 
value-free collection of facts, create more opportunities for students to be critical 
thinkers and active learners. 

After a break Schmitt redirected the discussion toward outlining the components of 
an ultimate bioethics curriculum. Table 6 contains the list of characteristics 
generated during this discussion. The list addresses curriculum (course content) 
and instruction (teaching methods) but fails to consider ways to assess student 
learning in bioethics. Little talk of student assessment occurred during the 
workshop, leaving this an important issue that needs attention in the SMM's 
bioethics curriculum enhancement project. 
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Table 6. Components of the 'ultimate bioethics curriculum' as generated by the 
workshop participants 

Curriculum: 

• Grounded in science content 
•Interdisciplinary 
•Explores a variety ethical frameworks 
•Draws upon current events 
•Includes issues relevant to individuals, families, & society 
•Integrates skills to participate in public policy debates 

Instruction: 

• Builds trust 
•Students formulate discussion ground rules 
• Case studies 
•Role playing 
•Uses the Internet 

Prior to the afternoon field trips, Schmitt left the teachers with several questions to 
consider for the next day. First, with regard to the teachers' personal action plans for 
the coming year, he asked them to think about i) their instructional goals (how 
much bioethics do they want to teach and when?), ii) a timeline for achieving those 
goals, and iii) means of evaluating their success in achieving the goals. Second, he 
asked the teachers to respond in their journals to two fundamental questions: i) 
How do you define bioethics?, and ii) Why do you teach bioethics? 

The group then left for field trips to the Minnesota Bureau of Criminal 
Apprehension (BCA) and the Molecular Diagnostics Laboratory at the University of 
Minnesota. At the BCA the group heard about the forensic use of molecular 
techniques like restriction fragment length polymorphism (RFLP) analysis and the 
polymerase chain reaction. They saw a videotape used by the BCA to educate juries 
about these techniques and received a presentation from a forensic technician 
whose duties include crime scene investigation, laboratory analysis of protein and 
DNA evidence, and testifying in court. This fascinating behind-the-scenes look at 
some applications of molecular biological techniques was well received by the 
teachers. For the sake of balance, however, the BCA presentation was in need of 'a 
word from the defense.' Forensic applications of DNA techniques are not without 
intelligent critics, but the teachers did not receive this skeptical perspective at the 
BCA. At the Molecular Diagnostic Laboratory at the University of Minnesota the 
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group heard about state of the art developments in DNA analysis and genetic 
testing. These include microchip-based technologies that may lead to home test kits 
for genetic conditions. 

- Day 4 -

The final day of the workshop began with a brief discussion of the field trips of the 
previous afternoon (Table 7). Jeff suggested that the technology being developed by 
the Molecular Diagnostics Laboratory ma y be the answer to issues of confidentiality 
in genetic testing. By eliminating physicians, technicians, and insurance companies 
home test kits for genetic markers might allow individuals to preserve their privacy 
and autonomy. But Peter noted that genetic test kits for home use will not include 
genetic counselors to help individuals appropriately interpret and act on the 
information they receive from the test. This is an example of the conundrums the 
teachers repeatedly encountered in their examination of advances in biomedical 
technology and was an appropriate preface to the first guest speaker of the day. 

Table 7. Bioethics Leadership Institute: Day four. 

Activity Facilitator 

Group discussion: Field trips from day 3 Schmitt 

Guest speaker: Genetic counseling Mary Ahrens, 
Fairview-
University Medical 
Center 

Guest speaker: A personal account of Huntington's Demetra Pappas 
disease 

(Lunch) 

Personal Action Plans: Goals and justifications for Schmitt 
teaching bioethics 

Evaluation of the workshop Fifield 

Mary Ahrens is a Genetic Counselor at Fairview-University Medical Center in 
Minneapolis. Ahrens used a case study to illustrate the personal decisions entailed 
in genetic testing and the role of genetic counselors in facilitating those decisions. 
In the case study an individual whose father, cousin, aunt, and fraternal grandfather 
were diagnosed with colon cancer must decide whether to have a test for a genetic 
marker associated with a form of colon cancer. Ahrens reviewed a number of issues 
to consider prior to testing, arguments for and against testing, and questions to 
address after receiving test results. For example, the individual in the case must 
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decide whether she/he is willing to change her /his lifestyle based on the results of 
the test. If she/he tests positive for the colon cancer marker, this implies that 
her /his father carries the gene. This illustrates how a genetic test of one person 
becomes in effect a genetic test of close relatives. Should the father be told of the test 
results? What impact will it have on the father to know that he passed on 
damaging genes to his child? These are among the complex ramifications of 
knowing whether one carries a particular genetic marker. 

The second guest speaker of the day, Demetra Pappas, told a remarkable story of her 
life in the shadow of Huntington's disease. Pappas' father died of Huntington's 
disease and, though initially unaware of the specific nature of her father's illness, 
she assumed from an early age that she would share his fate. Pappas' identification 
with her father's fate affected nearly every aspect of her life. The fear that a bout of 
strong emotions or irritability would be interpreted as the beginning of her mental 
decline colored her personality . And an expectation of dying in her forties drove 
Pappas away from close relationships and into intensive professional pursuits in 
law, academia, and writing. While others in her family have no desire to discuss 
her father's illness or to know their genetic status regarding Huntington's disease, 
Pappas went to extraordinary lengths to be among the first persons tested for the 
genetic marker associated with the condition. She tested negative. She described 
the complex repercussions of having this information, including profound (and not 
always positive) impacts on her personality, life plans, and relationships with 
friends and family. Because her life was predicated on an early death, knowledge 
that she is not at risk for Huntington's disease required her to reconceive her life 
story for herself and others. Pappas' story suggests that genetic tests, whether they 
deliver good or bad news, can have profound and unanticipated effects. 

Prior to and following the second guest speaker the group discussed their 
instructional goals, definitions of bioethics, and motivations for teaching bioethics. 
The teachers' instructional goals reflected the diversity of ways bioethics can be used 
in the curriculum. Martha and Jeff planned to integrate bioethics throughout their 
courses, not only in the genetics unit. June, Kim, and Katie wanted to work on 
facilitating respectful and productive student discussions by developing ground 
rules and frameworks for ethical thinking. Peg and Lorrie planned to incorporate 
more Internet-based projects. Peter described his plans to integrate technical 
content, molecular biology lab activities, and the examination of personal, 
workplace, and social policy implications of genetic technology and bioethics. A 
common component across these visions of teaching bioethics was the use of 
decision cases, including cases developed by students. By preserving some of the 
complexity of bioethical issues and engaging students in real life scenarios, case 
studies were seen by the teachers as particularly effective tools for bioethics 
education. 

The discussion continued later in the afternoon (after Pappas' presentation), 
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moving on to definitions of bioethics. Dan offered a definition that met with 
general agreement but little discussion: 

Bioethics is the study and application of ethical and moral 
principles to issues and problems arising in the context of 
the life sciences. 

Karen Gervais and Peter elaborated on this definition by describing their 
understandings of the relationships among values, ethical principals, moral choices, 
and personal rights . During this brief exchange it was apparent that members of the 
group were employing a variety of idiosyncratic conceptions of terms such as values, 
morals, and ethics and that the task of defining the conceptual ground on which 
many previous discussions were based deserved more attention. During this 
workshop more attention to the definitions of and assumptions about key biological 
and ethical concepts would have contributed to shared understandings and 
established a better foundation for self-reflection and critical thinking. 

The workshop concluded with a discussion of the reasons for teaching bioethics. 
Lorrie emphasized the role of bioethics in making biology relevant to students' 
lives. Martha said bioethics helps students develop the ability to make ethical 
choices and to understand the choices made by others. Peter noted that in genetics 
and medicine "we are dealing with technology that is changing life as we know it." 
In his view, a biology curriculum that ignores this technology and its personal and 
social implications does an "injustice" to students. The participants agreed, 
however, that bioethics faces an uphill battle for inclusion in biology courses 
because it is not seen as a component of "real" science as defined by many science 
teachers, parents, and institutional gatekeepers such as standardized tests. 

IV. Participant evaluations 

The participants completed written evaluations at the conclusion of the workshop . 
The evaluation instrument and the complete results are in the appendix. This 
section summaries the results of the evaluation. 

Three rating scale items asked the participants to indicate how much they learned 
during the workshop about current issues in bioethics, genetic technologies, and 
teaching bioethics (Table 8). The response scale runs from 1 (indicating very little 
learning) to 5 (indicating a great deal of learning). With one exception the 
participants' ratings of the amount they learned are at the upper end of the rating 
scale. 
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Table 8. Participants' ratings of how much they learned during the Institute. (n=lO) 

Circle a number in response to each 1 2 3 4 5 
of the following ques tions: 

(l=very little; 5=a grea t deal) 

How much did you learn about 7 3 
current issues in bioethics during 
this Institute? 

How much did you learn about the 1 5 4 
technical aspects and/ or applications 
of genetic technologies during this 
Institute? 

How much did you learn about 6 4 
teaching bioethics in your courses 
during this Institute? 

In an open response item the participants were asked to describe two or three 
specific ways in which their teaching of genetic technology and / or bioethics is likely 
to be affected by their experiences in the workshop . Based on an analysis of all the 
responses, seven kinds of effects were identified (Table 9). The three most frequent 
responses indicate that many participants i) believed they received valuable teaching 
materials, ii) planned to spent more time teaching bioethics, and iii) felt better 
prepared to plan and implement bioethics lessons that include group discussions, 
decision cases, and critical thinking activities. 
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Table 9. Summary of participants' descriptions of how the workshop will 
affect their teaching. 

QUESTION: Describe two or three specific ways in which 
your teaching of genetic technology and/ or bioethics is 

likely to be affected by your experiences during this 
Institute. 

Responses No. 

Will have a greater variety of resources & activities to use 8 
in the classroom. 

Will spend more time on bioethics, case studies, and/ or 6 
critical thinking activities. 

Will better plan & implement bioethics lessons. 5 

Will use the Internet or e-mail in teaching. 2 

Will better understand bioethics & have more information 2 
to share with students. 

Will be more sensitive to the implications of teaching 1 
bioethics (e.g., the family histories of students). 

Will include more discussion of genetic technologies. 1 

The participants were asked to describe the most positive aspects of the workshop 
(Table 10), as well as ways the workshop could be improved (Table 11). By far the 
most positive aspect of the workshop according to the participants was the 
opportunity to meet with other teachers, share ideas and materials, and receive 
support and affirmation. The guest speakers and field trips, the information content 
of the presentations, and the flexible structure of the workshop were also praised. 
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Table 10. Summary of the participants' descriptions of the most 
positive aspects of the workshop. 

QUESTION: Overall, what were two or three of the most 
positive aspects of this Institute? 

Responses No. 

Meeting other teachers & sharing ideas, lessons & stories 14 

Guest speakers 5 

Field trips 4 

Gaining new knowledge 3 

The flexibility & open-endedness of the discussions 3 

There was less agreement among the participants about how the workshop could be 
improved; even the most common responses were made by only two or three 
participants. Keeping this in mind the most frequent suggestions were that the 
workshop be extended in length, include more practical activities, and focus more 
on concrete problems and solutions in teaching bioethics. 

Table 11. Summary of the participants' suggestions for improving the workshop. 

QUESTION: What are two or three ways that this Institute 
could be improved? 

Responses No . 

More practical activities; produce guidelines for bioethics 3 
discussions; less theoretical talk. 

Less repetition of topics; more focus; more closure. 3 

Meet for more days. 3 

Assign specific tasks ( eg., producing a lesson) early in the 2 
Institute. 

Shorter presentations. 1 

More field trips. 1 

Inform more teachers of the Institute. 1 
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V. Views of the workshop leaders 

I spoke with Schmitt and Libman several weeks after the Institute to get their 
impressions of the participants and the workshop. They were in general pleased 
with the quality of the participants and the contributions they made to the 
workshop. Libman's overall reaction to her experience was very positive: "I 
thought the whole week was a terrific high. I loved it, I really loved it. Had a great 
time." Describing the participants she said: 

We were dealing with classroom realities ... I thought you got the full 
spectrum, it reminded me of every staff room in any school I've ever 
taught in. You get the ones who are enthusiastic on the intellectual 
level, and others who are less so and everything in between. And I 
thought that was actually a useful mix because that's what's out 
there ... You could really see, well this is how that will play in Shakopee. 

Schmitt was pleased with the community that developed among the participants 
and believed this to be a prerequisite for open discussions of ethical and pedagogical 
issues. He said he wanted the teachers to be actively engaged in producing ideas and 
planning their bioethics curriculum for the coming year, rather than merely sitting 
through several days of lectures about bioethics. Schmitt emphasized that the 
personal action plan that each participant was asked to work on during the Institute 
was an important component of this active learning strategy. Schmitt said, "The 
production of a product is very significant. I wanted them to make a commitment 
to it. That pushes them to take the next step of bringing it to their students." While 
happy with the productivity of the workshop participants, Schmitt pointed out that 
the long term impact of the workshop rests on the teachers' ability and willingness 
to change how they teach based on their experiences in the workshop. He pointed 
out that several of the workshop participants planned to present their approaches to 
teaching bioethics at the annual meeting of the Minnesota Science Teachers 
Association in the fall of 1997. As Schmitt said, this suggests that these participants 
are exercising leadership roles in bioethics education by bringing "what happened in 
this Institute to their colleagues." 

Both Schmitt and Libman stated that it was their goal to engage workshop 
participants in critical thinking and, in turn, their hope that the teachers will give 
their students similar opportunities. Libman described the challenge that arises 
when students must not only consider how to justify their answers to ethical 
questions, but must also figure out what the appropriate questions are: 

The students have been socialized and trained that there's this right 
answer and you got to get the right answer. [But] if we're talking about 
ethics the issue is, what's the question? You' re trying to find the right 
question, not necessarily the right answer. And that is a very different 
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framework and a lot of students get very nervous about this. The 
teacher is no longer the presenter of the truth and the authority. The 
teacher is now just hanging out there to say, 'Well what do you think? 
How can we come up with the right question?' 

Overall, the workshop leaders felt they had facilitated productive discussions of 
bioethics education. But they were also quite aware of the general difficulties of 
translating workshop experiences into classroom practices, and the specific challenge 
of introducing ethical issues, with all of their complexity and ambiguity, into science 
curricula that often represent science as a body of 'right' answers. 

VI. Were the Institute's goals achieved? 

To what extent were the short and long term goals of the workshop and the 
curriculum enhancement project achieved? 

Short-term goals: 

1. Enhance participants' understanding of bioethics and genetics 

This goal was strongly advanced by i) the interactions the participants had 
with each other, ii) their interactions with experts in fields like bioethics, 
biomedical sciences, and forensics, and iii) by the abundant written material 
on genetics and bioethics that was distributed. The participants' highly 
positive ratings of the workshop as a learning experience indicate this goal 
was achieved. 

2. Collectively contribute components to an 'ultimate' bioethics curriculum unit. 

An 'ultimate' bioethics curriculum unit was not produced during this 
workshop. The workshop did not specifically focus on the development of 
classroom-ready curriculum materials. The participants did spend a good 
deal of time describing and sharing the materials they use in their courses. 
Also a list of characteristics for an ultimate bioethics unit was collectively 
developed (see Table 6) and might serve as the foundation for more detailed 
curriculum development in the future. 

3. Design personal action plans for bioethics teaching in the coming year. 

During the workshop the participants produced and discussed their personal 
action plans for bioethics teaching during the coming school year. At the end 
of the school year I will ask the participants to describe the impact of these 
plans on their teaching. 
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4. Design bioethics forums to be held at the SMM for the students of the 
participants. 

Little attention was devoted to the student bioethics forums during the 
workshop. Some discussion of the student forums occurred during the last 
day of the workshop, but this was confined mostly to scheduling tentative 
dates for the student forums. A follow-up meeting to plan the student 
forums was held at the SMM on September 29, 1997. Eight of the ten teachers 
attended that meeting during which a general topical outline for the student 
forums was developed. 

Long-term goals: 

1. Pool the participants' professional expertise to enhance the educational 
effectiveness of the bioethics curriculum in their classrooms. 
2. Increase the awareness and understanding of bioethics issues by the participants' 
students and communities. 
3. Develop a cadre of professionals for continued growth and support in the area of 
bioethics and curriculum. 

These goals focus on developing and supporting a leadership group of high 
school teachers to advance the teaching of bioethics. This community of 
leaders was formed during the workshop, the participants have maintained 
conti;lct with each other and the SMM staff through the student bioethics 
forums, and they have reached out to the broader teaching community 
through presentations at professional organizations. These outcomes 
advance the long term goals of the bioethics curriculum enhancement 
project. 

VII. Recommendations 

What lessons for future teacher programs in bioethics can be drawn from this 
workshop? The following issues lingered just beneath the surface of many 
discussions during the workshop. These topics contain challenges to traditional 
biology education and suggest paths to improved teaching and learning. More 
explicit attention to these issues in future teacher programs may help teachers 
conceive of, defend, and implement new approaches to teaching biology and 
bioethics. 

1. Teaching bioethics is supported by recent national science education reform 
documents and the Minnesota State Graduation Standards. Recent science 
education standards documents provide authoritative arguments for engaging 
students in active thinking about the personal and societal implications of science 
and technology. For example, Science for All Americans, by the American 
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Association for the Advancement of Science, recommends that students study 
ethical implications of science and technology, including genetic and health care 
technologies, and that they be encouraged to develop "a spirit of healthy 
questioning," which again can be advanced by the study of bioethics.9 The National 
Science Education Standards, issued by the National Research Council, state that 
"An important purpose of science education is to give students a means to 
understand and act on personal and social issues."10 The content standards for 
grades 9-12 include "Science and Technology" and "Science in Personal and Social 
Perspectives", both of which can be addressed through the study of bioethics. 
Finally, the Minnesota State Graduation Standards state that high school graduates 
should be able to "analyze the immediate and long-term impact on the individual 
and/ or society in the areas of technology, economics and the environment."11 
These documents are valuable resources for teachers who must justify new 
approaches to teaching and learning science. Future teacher programs in bioethics 
should emphasize the support for bioethics and for student-centered instruction 
(teacher-as-moderator) contained in national and state science education standards. 

2. How does teaching bioethics change biology teaching? From this question flow 
many subsidiary questions: How does bioethics fit into a biology course? Should 
discussions of ethics be distinguished from 'real' science because they address 
questions for which there are no right and wrong answers? Does the role of the 
teacher change when the topic is ethics rather than, say, photosynthesis? Or can 
ethics be truly integrated in science instruction, perhaps contributing to more 
realistic conceptions of what it means to know in science? Teachers ought to 
consider whether the role of teacher-as-moderator (rather than teacher-as-authority) 
that Peter sensed he adopted when teaching bioethics might be the appropriate role 
for all science teaching, as is advocated by state and national science education 
standards. And perhaps the complexity and ambiguity inherent in ethical ways of 
knowing have more in common with scientific ways of knowing than our 
classroom versions of science have allowed students and teachers to realize. Related 
to this is the issue of assessment: How should student learning in bioethics be 
assessed? Are traditional means of science assessment adequate or are different 
approaches to assessment needed? 

9Science for all Americans, pp. 44-45, 98-99, & 149-150. (See footnote #8 for full citation.) 

1 ONational Science Education Standards, p. 107. (See footnote #8 for full citation.) 

11 The Profile of Learning ... Minnesota's High Standards, High School Level, p. 34. (See 
footnote #8 for full citation .) 
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3. Hidden messages in the classroom language of genet ics and bioethics. Language 
like genetic disease, the gene for, normal, and abnormal is commonly used by 
experts and lay people alike in discussions of genetics and bioethics. These 
deceptively simple terms mask a diversity of individual conceptions, hidden 
meanings, and assumptions. The situation is compounded when terms like ethics, 
values, and morals are added to the mix. Future workshops should explore and 
clarify the participants' personal conceptions of genetics and bioethics to establish 
shared understandings of major terms and concepts. This is not a task that can be 
confined to the first day or for that matter completed over the course of several days. 
It is better seen as the ongoing task of helping teachers become more aware of their 
language and the assumptions embodied in that language . 

4. Just the facts. As I described earlier, one strategy for addressing bioethics in the 
biology classroom is the 'just the facts' approach. Several participants expressed 
their preference for getting the facts, rather than hot-button issues, up front when 
considering bioethics and for regulating student discussions by admitting only 
factual statements. But facts are not universal and immutable; they change with 
both time and place. Who decides what the facts are? Which facts are important? 
What happens when it is the facts themselves that are in dispute? A concern for 
facts is essential, but ethical choices (and scientific decision making) are not simply 
matters of fact. We must bring meaning to facts and ethical frameworks are sources 
of principled meanings. 

5. Ethics as personal and public. As individuals we may all be entitled to our own 
ethical choices, but in the social sphere not all ethical judgements are equally viable. 
In the realm of public policy, decisions are made to privilege some views over 
others. Several of the participants said they ask their students to preface ethical 
judgements with "In my opinion ... " to make room for a diversity of opinions in the 
classroom. This may have its place, but it is only the beginning of a conversation 
about ethics. In a democratic society the relevance of bioethics does not stop with 
the clarification of personal views, it extends to the crafting of public policies. 
Classroom treatment of bioethics should extend beyond helping students formulate 
their opinions to deal with the means by which diverse personal opinions can 
contribute to equitable public policies that embody scientific understanding, ethical 
virtues, and democratic ideals. 

6. What is it okay to talk about? While mostly well received, Libman's attitude 
survey raised some topics (e.g. sexuality, abortion, and sex selection) that few of the 
participants were willing to explore in their classrooms. While acknowledging the 
reality of the personal and cultural forces that impose constraints on the topics 
teachers can raise in classrooms, future workshops should continue to challenge 
those boundaries and their justifications. Avoiding sensitive issues reinforces their 
perceived status as beyond useful discussion and sends students into society with no 
models of how to think about them in principled ways. Many hot-button issues are 
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inflammatory and divisive precisely because public discussions of these issues lack 
the structure provided by carefully considered ethical frameworks. If bioethics 
education is to transform public dialogue on these issues, science educators must 
examine their topical boundaries and broaden the range of what it is okay to say and 
think in high school science classrooms . 
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IX. Appendix 

• Participant evaluation instrument 

• Full results of the participant evaluation 

• Bioethics Leadership Institute recruitment letter 
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Bioethics Leadership Institute 
-Participant Feedback-

Science Museum of Minnesota 
June 17-20, 1997 

1. Circle a number in response to each of the following questions: 

(l=very little; 5=a great deal) 

a. How much did you learn about current issues in bioethics during this Institute? 

(very little) 1 2 3 4 5 (a great deal) 

b. How much did you learn about the technical aspects and/ or applications of 
genetic technologies during this Institute? 

(very little) 1 2 3 4 5 (a great deal) 

c. How much did you learn about teaching bioethics in your courses during this 
Institute? 

(very little) 1 2 3 4 5 (a great deal) 

2. Describe two or three specific ways in which your teaching of genetic technology 
and/or bioethics is likely to be affected by your experiences during this Institute. 

3. Overall, what were two or three of the most positive aspects of this Institute? 

4. What are two or three ways that this Institute could be improved? 

5. Additional comments and suggestions are welcome: 
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Participant Evaluation 
Full Results 

Bioethics Leadership Institute 
Science Museum of Minnesota 

June 17-20, 1997 

No. of respondents = 10 

1. Circle a number in response to each of the following questions: 

(l=very little; S=a great deal) 

a. How much did you learn about current issues in bioethics during this Institute? 

(very little) 
RESPONSE : 

1 2 3 4 5 (a great deal) 
(7) (3 ) 

b. How much did you learn about the technical aspects and / or applications of 
genetic technologies during this Ins titute? 

(very little) 
RESPONSE: 

1 2 3 4 5 (a great deal) 
( 1 ) ( 5 ) (4 ) 

c. How much did you learn about teaching bioethics in your courses during this 
Institute? 

(very little) 
RESPONSE: 

1 2 3 4 
(6) 

5 
(4) 

(a great deal) 

2. Describe two or three specific ways in which your teaching of genetic technology 
and / or bioethics is likely to be affected by your experiences during this Institute. 

RESPONSES (grouped by participant): 

•I will incorporate more case studies not just on genetics. 
•I will bring more resources in for my students. 
•I will have/give them a better definition on what it is (ethics) and make it more relevant to 
them. 

•I will be introducing more bioethics in my course as an integrated component. 

•I will take much more time to try and get kids to critically think about bioethical issues as 
well as lead classroom discussions . 
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•I will add more bioethics to my curriculum now that I have a wide source of materials . 

•I feel my classroom will be more organized - better managed, better planning, better 
structured ideas, etc. 
•I feel more comfortable about effectively applying it. 
•Increased know ledge. 

•There will be more of a structured format in the di scussion so that students agree on what 
is correct procedure. Up to now I've haven't felt the need for this. 
•New case studies will be used with more depth. 
•I will have more information to share with those students who have questions. 

•I have a wealth of new activities to incorporate in my classroom. 
•I feel that I will give Bioethics much more time in my classroom because of the high 
quality, meaningful activities that I have picked up at this workshop. 
•I will present more open-ended type questions to students which require critical thinking 
skills. 

•I know I' ll be more sensitive to family issues , for example, Huntington's, and have more 
things for students to think about in their decisions. 
•I have many more activity ideas to use & a great network of new friends. 

•The concept of laying ground rules for discussion is important to avoid potential 
problems. I plan to incorporate these "ground rules" concept. 
•I intend to use an e-mail conference folder for discussion of topics introduced in biology 
classes dealing with bioethics. 

•Increase "variety/scope" of case studies for bioethical discussion. 
•New technologies discussed & seen on field trips will be brought into the classroom 
presentations. 
•"New" (for me 1) way to look at the Internet for the high-school student. 

•Do an intro which involves what ethics is and how to coordinate a discussion. 
•Incorporate issues/cases in more than just genetics cases. 
•I will present cases with more follow up & better closure. 

3. Overall, what were two or three of the most positive aspects of this Institute? 

RESPONSES (grouped by participant): 

•Comradery with other teachers. 
•Printed resources we were given . 
•Tour of the BCA. 

•Interacting with other teachers. 
•Sharing ideas about bioethics 
•Gaining new information about genetics/bioethics. 

•Current materials covered. 
•Sharing of ideas. 

•Sharing of ideas/lessons. 
•Broadening of my scope. 
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•Meeti ng & sharing with other teachers about procedures, content & problems. 
•Mary Ahrens & Demetra. 
•BCA Lab. 

•Sharing ideas w/ other science teachers. 
•Excellent field trips. 
•General discussions. 
•Speakers. 

•Sharing ideas with other teachers (activities). 
•Sharing how to work out situations that come up in class discussions. 
•Meeting and conversing with Judy and Demetra. 

•Flexibility of format al lowed for discussions to be more comprehensive not having to end 
in a strict time period. 
•Guest speakers were excellent. (i.e. J Libman, D Pappas, M Ahrens.) 
•Field trip to BCA was very practical. 

•New materials. 
•Openness of all to share new ideas as well as sensitive to problems. 
•Ability to listen/see/discuss to/with/ people w/ "stories." 

•Swapping ideas with others - practical , ready to go lessons. 
•Listening to speakers on Friday. They bring a reality of the emotion and power of genetic 
testing. 
•Flex ibility of lett ing us exchange options/info that was a little of[t] topic but important to 
us as professional[s]. 

4. What are two or three ways that this Institute could be improved? 

RESPONSES (grouped by participant): 

•More time/longer length of institute. 
•One whole day just to debate. 

•(No response) 

•More field trips 
•One more day 
•Get info on institute to more teachers 

•More focused - I sometimes felt we were being repetitive or beating a dead horse. For 
example, while the history of bioethics is important, most teachers are already familiar with 
it. I don't feel it warranted and hour+. 
•A lot of babbling on ... 

•Thursday should have had the tours first & then lunch - even if we came back & worked 
through lunch. 

•Less time sitting - more activities (although the speakers & discussions were excellent) 

•I would like to learn more techniques in classroom discussion, group dynamics, etc. Also 
it would be good to have some practice or guidelines in debate, argument, etc. 
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•Identify first day specific assignments for week. 
•First day - inform teachers they are to come up w/ one lesson plan that incorporates a unit 
of bioethics that can be copied. 

•At least first couple of days shorter (1 -11/2 hr) presentations. 
•"Some" closure to "some" topics rather than just carrying on di scussions. 
•Keep staff together (not an improvement) but they rea ll y work well/& provide for us 
participants. 

•Some of the early sections were too much theory and not enough practical or didn't have 
enough closure. 

5. Additional comments and suggestions are welcome: 

•Not so much repetition of issues. 

•(No response) 

•I found thi s institute very informative fun and helpful. 

•Overall - worthwhile. 

•It was a great experience! Thanks! 

•(No response) 

•You treated us royally. Thanks! 

•Thanks for a good week! 

•Food/lunches fantastic. 
•Realization that after 1- 11 /4 hrs max for some things especially in the 1st morning session 
- coffee - needs break. 

•Thanks for the awesome treatment. I felt that teaching and teaching bioethics was 
important and we don't get treated this way too often. Quality of SMM projects always 
great. 
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March 17, 1997 

Dear Biology Educator: 

Would you agree that bioethics is a hot topic right now? With all the recent news 
in cloning and genetic engineering, the need to prepare our students to critically . 
address science issues becomes an ever more important component of the biology 
curriculum. Students' understanding of genetics and corresponding STS issues 
is an essential part of their experience in your classroom. 

The Science Museum of Minnesota has received funding from the Allina 
Foundation to design and host a Bioethics Leadership Institute for High School 
Biology Teachers. This institute will be held on June 17-20, 1997, at the Science 
Museum of Minnesota, and will involve 10 high school biology teachers 
contributing to the design of a Student Bioethics Forum, teacher guide, and 
classroom strategies for bioethics integration. 

This is a working institute. We are asking the experts - teachers - to contribute to 
the design of a bioethics curriculum for youth while learning about the latest in 
genetic research and gene therapy. Participants will work with Judy Libman, 
Professor of Bioethics, York University, as well as other local experts in the field 
of genetics. 

Please find a flyer and application enclosed with this letter. Teachers selected 
from the pool of completed applications will receive a stipend for participation in 
the institute and the support to bring 20 students to the Student Bioethics Forum 
in Spring 1998 and again in the 1998-99 school year. This is a powerful learning 
opportunity for yourself and your students. 

Completed applications are due by April 30, 1997. If you cannot apply at this time, 
please forward this information to an interested colleague. 

We look forward to your application and contributions to the Bioethics Leadership 
Institute. 

Sincerely, 

cXJLtt 
Lee Schmitt 
Manager, Teacher Programs 
(612) 221-4519 
schmitt@sci.mus.mn.us 



We're Looking for a Few Good High School Biology Teachers! 
to participate in the 

Bioethics Leadership Institute 

June 17-20, 1997 
9:00 am - 3:30 pm 

at the Science Museum of Minnesota 

A Team of 10 High School Biology Teachers 
will be selected from the pool of applicants 

to help shape Bioethics Programs for Youth 
at the Science Museum of Minnesota 

while integrating bioethics issues 
into their biology curricula. 

During the institute, teacher participants will: 
• investigate current issues in bioethics as they relate to the study of 

genetics in the classroom 
• input ideas, activities, learner outcomes, and critical thinking strategies 

for integrating bioethics issues into the curriculum 
• contribute to the design of a "Student Bioethics Forum" 
• work with experts in the field of bioethics, including Judy Libman, 

Professor of Bioethics, York University, Toronto 
• strengthen their own background knowledge regarding genetic testing, 

research, and emerging gene therapies 
• travel to local laboratories doing genetic research 
• share and modify activities related to the teaching of genetics and 

bioethics that will become part of a "Teaching Bioethics Guide" for 
biology teachers 

• test lesson ideas with students from the SMM Youth Science Center 
• review bioethics-related web sites 
• receive resource materials for use in the classroom. 

During the 1997-98 school year, teachers will be expected to: 
• integrate lessons on bioethics into their curricula 
• bring 20 students to the "Student Bioethics Forum" in 1997-98 and another 

20 students in 1998-99 (buses and lunch paid by SMM) 
• attend one follow-up session in the Spring of 1998. 

As a participant in the Bioethics Leadership Institute, you will receive: 
• stipend of $80 per day for 4 days 
• lunch each day 
• vouchers for parking 
• option of two graduate credits from Hamline University upon completion 

of course assignment 
• school district reimbursement for buses to the "Student Bioethics Forum" 
• admission, theater performance, and lunch for yourself and 20 students 

attending the "Student Bioethics Forum". 

Supported with funding from the Allina Foundation as part of the grant for Public Programs m 
Health Care Ethics to the Science Museum of Minnesota. 



TEACHER APPLICATION FORM 

BIOETIIlCS LEADERSHIP INSTITUTE 
FOR SECONDARYBIOLOGYTEACHERS 

June 17-20, 1997 

Please complete both sides of this form and return with signatures by 
April 30, 1997, to: 

(Please Print) 

Becky Price 
School Services 

Science Museum of Minnesota 
30 E. -10th St. 

St. Paul, MN 55101 

School _____________ Subject/Grade level _____ _ 

School Address ______________________ ~ 

City/State/Zip ----------------------

School Phone------------ School FAX --------

E-mail Home Phone --------------- --------

Home Address ------------------------

If selected for participation in this institute, I will help develop, test, and 
modify bioethics activities for classroom use; contribute to the design of a 
"Student Bioethics Forum"; implement selected activities on bioethics in my 
classroom; and bring 20 biology students to the "Student Bioethics Forum" in 
the 1997-98 school year and another group of 20 in 1998-99. 

Teacher's Signature 

I support this teacher's application and recommend their participation in the 
Bioethics Leadership Institute. I agree to support this teacher's 
implementation of activities related to bioethics at this school. As an additional 
benefit, this teacher will be allowed to plan a field trip for 20 students in the 
1997-98 school year and again in 1998-99 (bus costs to be reimbursed by the 
Science Museum). 

Principal's Signature 
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Bioethics Leadership Institute 
Application · page 2 

~articipants will be required to contribute printed and non-printed activities, 
ideas, and approaches used in teaching bioethics. One goal of the institute is to 
develop the content of a team-supported, "classroom-tested" bioethics teacher 
packet for use by other biology teachers. 

1. Do you presently include discussions regarding bioethics as part of your 
curriculum? yes no 

2. If yes, briefly describe the issues discussed and strategies used when 
teaching bioethics. 

3 . What experiences have you had in writing curriculum? 

4. Why do you want to participate in this institute? 

For further information or with questions, please contact Becky (612-221-4747) 
at the Science Museum of Minnesota. (e-mail: bprice@sci.mus.mn.us) 

If you cannot apply at this time, please forward this application to another 
outstanding high school biology teacher you would recommend 

All applicants will be notified by May 9, 1997, regarding the committee's 
selection of participants. 


