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Course Syllabus

STS 5614: Introduction to Science and Technology Policy 

Virginia Tech – Northern Virginia 

Summer 2008
Time: 

Wednesdays, 6:30 – 9:00 p.m., May 21 through August 6 (12 class meetings)
Location: 
Northern Virginia Center, 7054 Haycock Road, Falls Church, VA 
Instructor: 
Stephen D. Nelson, Ph.D., Adjunct Professor of Science & Technology Studies

Phone: 

202/326-6617 (direct line) (AAAS) 

E-mail: 
snelson@aaas.org  
Office: 

American Association for the Advancement of Science (AAAS), 
1200 New York Avenue, Washington, DC 20005    
Office Hours: 
By appointment.  Contact me by phone or e-mail to arrange an appointment, as



needed.  
COVERAGE AND APPROACH

The course will provide an overview of public policies involving science and technology (S&T) in the U.S.  For a half-century or more, S&T have been at the core of American life.  Institutionalized in what is known as “the R&D budget” (a convenient fiction, as we shall see), U.S. S&T policy has become a means of confronting the fundamental challenges to our quality of life – security, economy, environment, health, education, transportation, etc.   Federal agencies are entrusted with translating scientific and engineering progress into programs and solutions that benefit society, its institutions, and its people.  This course examines that process of translation – the interplay of interests through the apparatus of government to produce “public policy.”  This interplay, in a democracy at least, produces conflict.  Thus much of public policy concerns the production and resolution of conflict.  All of this occurs in a constantly shifting political context in which decisions are debated, made, and implemented in the name of national goals and the public interest.  

Many if not most scholars and practitioners of S&T policy have had prior backgrounds in science or engineering.  Because the worlds of policy and of science and technology are vastly different, most people involved in this area find themselves straddling these different worlds.  By electing this class, you too will be straddling these areas.  A major challenge is to analyze those tensions, learning to understand how stakeholders in all sectors of the U.S. economy, the wider culture, and the global community formulate and cope with the S&T that affects their lives.  

The early portion of the course will be descriptive – we will spend the first few class periods outlining the nature of the intersecting systems that come together in S&T policy.  The goal is to understand the current S&T policy system as it actually is.  Then we will try to put the current state of affairs into some historical perspective, in order to understand how we got here, as well as to get a sense of where we might be headed.  Part of “where we might be headed” includes a consideration of international S&T and the globalization of economies and R&D capacities.  With these understandings as a foundation, we will move into a more interpretive mode, analyzing two distinct clusters of interpretations of S&T policy issues that might be called (a) “the official story” (the more publicly accepted or officially sanctioned concepts of S&T policy) and (b) more critical approaches that do not accept at face value the assumptions on which much of official S&T policy is based.  (These approaches will be represented by the House Science Committee report – also known as “the Ehlers Report”—and the Sarewitz book, respectively.  Both are listed below.)  Finally, we will consider what are S&T’s roles in creating the world we have, as well as the worlds we desire, and what role, if any, policy decisions regarding S&T can play in bringing those worlds about.  
FORMAT 

The course will be a seminar.  Each class will have a theme, which defines a discussion agenda.  I will have a few lectures to present, particularly in the early weeks, but they usually will not take up the full class meeting.  The primary mode of operation throughout the middle and latter parts of the course will be moderated discussions, with students taking their turns as moderators.  The flow of information will be multidirectional, with everyone in the class sharing information, experiences, and insights – we all have jobs and/or experiences that bear on the issues to be examined.  

A further point: this is an introductory course on S&T policy, and that area encompasses a lot of territory.  Therefore we will cover a wide range of different aspects of S&T policy, but will not go into any one of them in great depth.  

Because we will be talking a lot about government (especially at the federal level), politics, and so forth, we must presume that everyone enrolled has a good working knowledge of the structure and process of both the legislative and executive branches, how the policy process works generally, how bills become law (or don’t), etc.  However, I and others in the class will do our best to clarify questions that anyone has about specific cases under discussion.  
Some ground rules: 


• Deadlines are to be met without exception.


• In-class discussions may be vigorous, but must be courteous and respectful.  


• Informed opinions are welcome; others are rarely helpful. 


• You will need to be able to tolerate ambiguity.  Policy issues are rarely black-and-


white, and there are often no clearly correct answers. 

ASSIGNMENTS/REQUIREMENTS 
A general comment first: What you will get out of this class is proportional to what you put into it.  In order to get the most out of this course, you will need to complete all the readings, come to class prepared, participate actively, and complete all the assignments.  Written assignments are to be submitted in hard copy.  

(1) In-class participation and discussion: The members of the class typically bring a rich diversity of background experiences, training, and interests to each session.  Part of being a professional is being able to learn from others in a group setting by questioning them, and by putting forth one’s own ideas so that they can be questioned by others.  Students are expected to complete all reading assignments and to participate in seminar discussions.  Anyone who regularly and knowledgeably contributes to the discussions can expect an “A” for this part of their grade.  


(2) Briefing memo project: For this project, each student will prepare a written briefing memorandum and present a five-minute oral version of it in class.  Because of the large number of students in the class, we will plan on having three persons present their assignments each class meeting, beginning with the third class (June 4).  “Sign-ups” for particular dates will be on a volunteer basis as much as possible.  

The requirements for the written briefing memo are the following:


• It is not to exceed one typed page in length (with 1-inch margins and at least 10 point font). 


• It should be written as if you are either a congressional staff member writing to your boss, who is a Member of Congress; or as a staff member in an agency writing for your boss, who is a policy-level appointee.  The memo should be addressed to that person, to identify the simulated relationship.  In other words, the memo is an exercise in role-playing.  

• It should address one of the topics on a list to be handed out in the first two weeks of class.  Or, if you choose a topic not on that list, you must be prepared to defend your choice in terms of its importance and timeliness.  You should be sure that what you select to address is a true policy issue, not simply a topic. 

• Your name and the issue you address must be listed at the top of your memorandum.  


• It must concisely and clearly lay out the technical and policy aspects of the issue, the policy options (if appropriate), and include the justification of pro/con points, if necessary. 


• It should provide some specific “bottom-line” guidance or recommendation, as well as the rationale for it.  In other words, what action do you recommend, and why?  

Each student will present their issue to the class in five minutes or less (absolute limit – you will be stopped at the five-minute mark, if you have not already finished).  


Both the writing and the oral presentation of such briefing memos are fairly typical and recurring assignments in the policy realm.  Therefore this assignment is a highly realistic example of what is often expected on the job in policy settings.  (It might be made even more realistic by requiring that you spend no more than 1-2 hours total preparing for the assignment – but that will not be the case in this class.)  


(3) Moderating class discussions based upon assigned readings: Students will have periodic responsibility for leading the discussion of assigned readings, the frequency depending upon the number enrolled and the number of appropriate occasions.  Each week beginning with June 18, students will have the responsibility of briefly summarizing the highlights of their portion of the reading assignment, identifying the important issues or points raised, providing a personal evaluation or interpretation, and initiating or leading a brief class discussion of the selection.  Assignments will be made one or two weeks in advance, generally on a volunteer basis, as long as equitable distribution occurs.  In some weeks where the overall reading assignment is lengthy, we will divide up the material such that everyone is involved and responsible for a portion of it.  

Once an assignment is accepted, it is the responsibility of the student to make a presentation or, if necessary in the case of an unanticipated absence, to arrange for another student to substitute.  A grade of “0” will be given for any missed presentation for which there is no substitute.  The overall grade for this task, comprising 20 percent of the final grade, will be the average across all the student’s presentations.  


(4) Term project: The purpose of this semester-long project is to provide you with an opportunity to independently investigate and argue, in greater depth, a policy position on an issue of your choice (not merely a topic) related to S&T policy.  The central question you will be expected to answer is: what should be done about the policy issue that you are discussing?  You should (a) identify and analyze an issue or a problem, (b) propose a policy, and (c) argue that policy’s merits.  You will be expected to draw upon material that goes beyond that which was discussed in class.  This project may build upon, or be on a separate issue from, other assignments above, as you prefer.  

Some things to consider on this project: 

1. Your perspective:  You should be self-aware of the perspectives that you bring to the analysis.  At the same time, you should explicitly include a commitment to certain policy outcomes and argue why these value outcomes should be widely shared.  Consider questions such as: What valued outcomes should your policy lead to?  On what grounds should the reader of your paper agree with your analysis?  What valued outcomes are in conflict with your policy?  How should these conflicts be handled?  

2. Realism: You should make a compelling case for why the reader should believe that the policy you recommend could actually work.  You will want to address practical, social, scientific, economic, and political aspects of your policy.  Is there evidence from experience and/or theory that supports your contention that the policy can indeed achieve the goals you have recommended?  What evidence or theory would argue against your policy’s being effective?  

3. Process: You should describe how your policy will be implemented and evaluated.  You will want to address questions such as: Who, or what institution(s), should do what?  (And why would we expect them to act in the way you prescribe?)  With what resources?  How would one know whether your policy is a success or failure?  

Some guidelines: Please think of the paper you are writing as you would an article to be submitted for publication in a policy-oriented scholarly journal.  You are free to use whatever referencing system you like, as long as it is consistent and understandable.  Although there is no fixed or required length, you will have a very difficult time addressing elements such as those above in less than 12-14 double-spaced pages, and my attention span drops off rapidly after about 20 pages.   

It is crucial that you treat the term project as a semester-long effort, and not as a final-week rush job.  Each student should plan to discuss their issue with me by the middle of the term to go over how you plan to frame your topic and structure your approach.   

Attendance Policy: 

Although there is no formal attendance requirement, students are strongly urged to attend all classes unless absence is truly unavoidable (for example, if you are out of town on business travel or must attend to a family emergency) – in which case I should be notified beforehand.  Since the class meets just once a week, missing a single class is the equivalent of missing three one-hour classes.  It will be difficult for students to compensate for more than one or two absences.  The impacts of absences can be significant: This is a seminar course, in which 25 percent of each student’s grade depends on classroom participation.  The course will represent an extended and evolving discussion of a variety of themes and issues which emerge from the students’ encounter with the assigned material, with the instructor, and with each other.  Students who lose continuity in the discussion through repeated absences are likely to see their grade for participation decline as a result.  

Absence on an evening when the student is scheduled to present material or moderate the class discussion will result in a grade of zero for that assignment unless you have arranged sufficiently in advance to trade times with another student

Evaluation of Student Performance: 

Grades are assigned and calculated on a standard 4-point scale (where 4.0=A, 3.0=B, 2.0=C, etc.).  Each assignment contributes the indicated percentage of the final grade.  



In-class participation and discussion 

25 percent of grade 



Moderating class discussions


20 



Briefing memo project



15 



Term project 




40  

The tenets of the Virginia Tech Graduate Honor Code will be strictly enforced in this course, and all assignments shall be subject to the stipulations of the Graduate Honor Code.  For more information on the Graduate Honor Code, please refer to the GHS Constitution, located online at http://ghs.grads.vt.edu/ghs_constitution.html. 
SOURCES AND READINGS 

The primary resources for the class will be the following: 


Alan I. Marcus and Amy Sue Bix.  The Future Is Now: Science and Technology Policy in 


America Since 1950.  Amherst, NY: Humanity Books (an imprint of Prometheus 



Books), 2007.  [Students should purchase this book.]  

Committee on Science, U.S. House of Representatives.  Unlocking Our Future: Toward a 

New National Science Policy.  Washington, DC: U.S. House of Representatives, 

1998. Committee Print 105-B.  (This document is commonly known as “the Ehlers Report,” after the report’s principal architect, Representative Vernon Ehlers.)  It is online at http://www.access.gpo.gov/congress/house/science/cp105-b/toc.html.   
Daniel Sarewitz.  Frontiers of Illusion: Science, Technology, and the Politics of Progress.  

Philadelphia: Temple University Press, 1996. [Students should purchase this 

book.] 
Alan Lightman, Daniel Sarewitz, & Christina Desser (eds).  Living With the Genie: 


Essays on Technology and the Quest for Human Mastery.  Washington, DC: 


Island Press, 2003.  [Students should purchase this book.]  

Albert H. Teich, Stephen D. Nelson, Celia McEnaney, and Stephen J. Lita (eds).  AAAS 

Science and Technology Policy Yearbook 2001.  Washington, DC: AAAS, 2001.  

[This book is available online at http://www.aaas.org/spp/rd/yrbk01.htm.] 


Albert H. Teich, Stephen D. Nelson, and Stephen J. Lita (eds.).  AAAS Science and 

Technology Policy Yearbook 2002.  Washington, DC: AAAS, 2002.  [This book is also available online at http://www.aaas.org/spp/yearbook/2002/yrbk02.htm.]
Other materials will be furnished in a Course Packet which I will provide at cost.  I may also distribute other reprints or clippings from the general and/or science press, and direct you to web sites for relevant sources.  

PRELIMINARY SCHEDULE (subject to revision as necessary)
#1: May 21: 
Introduction; Course Overview; Laying the Groundwork for the 



Term
#2: May 28: 
S&T in the Federal Government: Structure, Processes, Issues, and




Stakeholders (lecture & discussion) 


Read:
In Course Packet: 

Deborah D. Stine.  Science and Technology Policymaking: A 

Primer.  CRS Report for Congress, Congressional Research 

Service, April 18, 2008. 
#3: June 4: 
Budgets for S&T, and the Federal Budget Process (lecture & discussion) 


Read: 
Albert H. Teich & Kei Koizumi.  An Introduction to R&D in the FY 




2005 Budget.  Ch. 1 in AAAS Report XXIX: Research and 




Development FY 2005, online at 




http://www.aaas.org/spp/rd/05pch1.htm.  



In AAAS Report XXXIII: Research and Development, FY 2009 





(available online at http://www.aaas.org/spp/rd/rd09main.htm): 




“Highlights,” and 




Ch. 1: Kei Koizumi.  Federal R&D in the FY 2009 Budget: An 






Introduction.  




Ch. 2: Kei Koizumi.  Historical Trends in Federal R&D. 





Ch. 3: Erin Heath & Lina Karaoglanova.  Political and Policy 





Context for the FY 2009 Budget.  




Kei Koizumi.  Online Tutorial on the Federal Budget, found at 





http://www.aaas.org/spp/rd/budsem01.htm.  



Also explore the wealth of materials on the web site of the AAAS R&D 




Budget and Policy Program, www.aaas.org/spp/rd/.  



In Course Packet: 





Daniel Sarewitz.  Does Science Policy Matter?  Issues in Science 




and Technology, 2007, 23 (4, Summer), 31-38.  (An earlier 





version, with the title “Does Science Policy Exist, and If So, 

Does It Matter?  Some Observations on the U.S. R&D Budget,” is at http://www.cspo.org/products/papers/budget_seminar.pdf.) 
#4: June 11: 
Interactions Between S&T, the Policy Community, and the Public (lecture & 




discussion) 


Read: 
 In Course Packet:  All of the above-titled section, namely: 




William G. Wells, Jr.  “17 Cardinal Rules for Working With 





Congress,” also at www.aaas.org/spp/cstc/wwc/rules.htm 




Daniel Yankelovich.  Winning Greater Influence for Science.  






From Issues in Science and Technology, Summer 2003 






issue.  





Daniel Smith.  Political Science.  From New York Times, Sept. 4, 






2005.  





Lewis Branscomb.  Science, Politics, and U.S. Democracy.  






From Issues in Science and Technology, Fall 2004 issue.  




Daniel Sarewitz.  Liberating Science from Politics. American 
Scientist, 2006, 94 (2, March-April), 104-?.    




Rick Borchelt & Kathy Hudson. Engaging the Scientific 






Community With the Public.  Science Progress (an 






online periodical), April 21, 2008.  



In Ehlers Report:  Part V.C, “Communicating Science” (pp. 71-74) 



Also Recommended: 




William G. Wells, Jr.  Working With Congress: A Practical Guide for 




Scientists and Engineers, 2nd Edition.  Washington, DC: 




American Association for the Advancement of Science, 1996. 




Donald E. Stokes.  Pasteur’s Quadrant: Basic Science and




 Technological Innovation.  Washington, DC: Brookings 





Institution Press, 1997. 




David H. Guston.  Between Politics and Science: Assuring the 




Productivity and Integrity of Research.  Cambridge Univ. Press, 





1999. 



Sheila Jasanoff.  The Fifth Branch: Science Advisers as Policymakers.  




Cambridge, MA: Harvard Univ. Press, 1990.  
#5: June 18: 
Historical Perspectives on S&T Policy (Moderated discussion) 


Read: 
Marcus & Bix book, The Future is Now….  [We will divide up sections 





of the book, for subgroups to report on and discuss.]  



In Course Packet:  All of the above-titled section, namely: 





Daniel J. Kevles.  SciTech: The Forces Are With Us.  From the 





online version of The Chronicle of Higher Education, 





August 1, 2003.   




Michael Crow.  Beyond the Endless Frontier.  (One of several 






papers reconsidering the Vannevar Bush Report and its 






legacy.)  


Also Recommended: 




Vannevar Bush. “Science – The Endless Frontier,” available online at 





www.nsf.gov/od/lpa/nsf50/vbush1945.htm.  [A Science and Policy 




Classic] 




In 2001 Yearbook:  





Ch. 2: Don K. Price.  The Scientific Establishment.  [A Science 





and Policy Classic] 




Bruce L. R. Smith.  American Science Policy Since World War II.  




Washington, DC: Brookings Institution Press, 1990.  

#6: June 25:
S&T Workforce, Careers, Education Issues, and Academia (Moderated 



discussion) 


Read: 
Ch. 3, “Scientific and Engineering Labor Force,” in Science and 




Engineering Indicators 2008 (National Science Board), at 





http://www.nsf.gov/statistics/seind08/c3/c3h.htm. (Highlights 





and all sections of Ch. 3)  



In Ehlers Report: Sections A & B of Part V, “Sustaining the Research 





Enterprise – the Importance of Education and Communication” 





(pp. 57-70). 




In 2002 Yearbook: 




Ch. 32: Daryl E. Chubin.  Who Is Doing Science – and Who 






Will? 




In 2001 Yearbook: Part 7, “Academic Science and Industrial 





Development,” namely: 





Ch. 23: Larry L. Leslie, Ronald L. Oaxaca, & Gary Rhoads.  






Technology Transfer and Academic Capitalism. 





Ch. 24: Lita Nelsen.  The Entrepreneurial University.  





Ch. 26: Eyal Press & Jennifer Washburn. The Kept University.  

#7: July 2:
Globalization of Economies and the Distribution of S&T Capacities: How 



Healthy Is the U.S. S&T Enterprise?  (Moderated discussion) 


Read: 
In Course Packet: 





Executive Summary of Rising Above the Gathering Storm: 





Energizing and Employing America for a Brighter 





Economic Future.  Report by a committee of The 






National Academies, October, 2005.  (The report is 






known colloquially as “RAGS.”) 




Press release, abstract, and excerpt of Urban Institute report, 






“Into the Eye of the Storm: Assessing the Evidence on 






Science and Engineering Education, Quality, and 






Workforce Demand,” by B. Lindsay Lowell & Hal 






Salzman.  (Full report, 51 pages, is at 




http://www.urban.org/UploadedPDF/411562_Salzman_Science.pdf.) 




Science article on the above report: “New Analysis Questions 






Push for More Degrees.”  Science, 1007, 318 (Nov. 16), 






p. 1052.  





William A. Wulf.  Changes in Innovation Ecology. Science, 






2007, 316 (June 1), p. 1253.  


Also Recommended: 




Thomas L. Friedman.  The World Is Flat: A Brief History of the 21st 




Century.  Farrar, Straus and Giroux, 2005.  



Clyde Prestowitz.  Three Billion New Capitalists: The Great Shift of 




Wealth and Power to the East.  Basic Books, 2005.  
#8: July 9:
The Uses of Science and Technology in Regulation, and the Regulation of 



Science and Technology (Moderated discussion) 


 Read: 
In Course Packet: 





Paul Krugman.  Design for Confusion.  From New York Times, 






Aug. 5, 2005. 





Annamaria Baba, Daniel M. Cook, Thomas O. McGarity,  & 






Lisa A. Bero.  Legislating “Sound Science”: The Role of 






the Tobacco Industry.  American J. of Public Health, 






2005, Vol. 95, Supplement 1, S20-S27.  





David Michaels & Celeste Monforton.  Manufacturing 






Uncertainty: Contested Science and the Protection of the 






Public’s Health and Environment. American J. of Public 






Health, 2005, Vol. 95, Supplement 1, S39-S48.  




In 2002 Yearbook: Part 6, “The Regulatory Environment for Science”:





Ch. 19: David H. Guston.  The Regulatory Environment for 






Science: Does Democracy Trump Science?  





Ch. 20: Greg Koski.  Protection of Human Research Subjects: 






From Compliance to Conscience. 





Ch. 21: Philip E. Rubin.  The Regulatory Environment for 






Science: Protecting Participants in Research.  





Ch. 22: Howard K. Schachman.  Impact of Regulations on the 






Conduct of Research.  



Also Recommended: 




David Michaels.  Doubt is Their Product: How Industry’s Assault on 




Science Threatens Your Health.  Oxford University Press, 2008.   
#9: July 16: 
“The Official Story” of S&T Policy (Moderated discussion)  



Read: 
Ehlers Report (entire report).  [We will divide up sections of the report, 





for subgroups to report on and discuss.]  
#10: July 23: 
Five “Myths” of S&T Policy and An Alternative View of S&T Policy: 


Toward a Greater Realism of S&T in Its Political and Economic Setting 


(Moderated discussion) 


Read: 
Sarewitz book, Frontiers of Illusion….   [We will divide up sections of 





the book, for subgroups to report on and discuss.]  



In Course Packet: 





Radford Byerly, Jr. & Roger A. Pielke, Jr.  The Changing 





Ecology of United States Science.  Science, 1995, 269 





(Sept. 15), 1531-1532.  




3 reviews of Daniel Greenberg’s book, Science, Money and 






Politics: Political Triumph and Ethical Erosion (Univ. 





of Chicago Press, 2001) – by Lepkowski, Sarewitz, and 






Kleiner. 
#11 July 30:
What Kind of World Do We Want?  Are S&T Helping Us Get There?  And 


What Role – If Any – Can Policy Play in All This?  (Moderated discussion) 


Read: 
In 2001 Yearbook: 





Bill Joy.  Why the Future Doesn’t Need Us.  




John Seely Brown & Paul Duguid.  A Response to Bill Joy and 






the Doom-and-Gloom Technofuturists.  




In Course Packet: 




Neil Munro.  Humanity, New and Improved.  National Journal, 






Sept. 14, 2002, pp. 2633-2634. 




Rick Weiss.  Synthetic DNA on the Brink of Yielding New Life 






Forms.  Washington Post, Dec. 17, 2007, p. A01.  





Mark Slouka.  Instant Extinction Lotto.  Los Angeles Times, May 






4, 2008.  




In Lightman et al.: 




To be determined.  We may simply divide up the major chapters 




among the students, with each person reporting on a small 





number.  

#12: Aug. 6: 
Synthesis, and the Future of S&T Policy  (Moderated discussion) 
(Last class) 

Term project due in hard copy.  



Read: 
In Course Packet: 





Christopher T. Hill.  The Post-Scientific Society.  Issues in 





Science and Technology, Fall, 2007.  

Joseph Coates.  A 21st Century Agenda for S&T Policy.  From 






Research ∙ Technology Management, Sept.-Oct., 2001. 





Jeffrey D. Sachs.  Editorial: Sustainable Development.  Science, 






2004, Vol. 304, April 30, p. 649.  





Paul Starobin.  Who Turned Out the Enlightenment?  National 





Journal, 2006, July 29, pp. 20-26.  





Ismail Serageldin.  A Vision for Science in Public Policy.   





Randy Barrett.  Whatever Happened to the Future?  National 





Journal, 2007, May 19, pp. 36-39.  




In 2001 Yearbook: 





Ch. 9: Susan E. Cozzens.  A Prospective Look at S&T Policy. 




Ch. 10: Michael M. Crow.  Linking Scientific Research to 






Societal Outcomes. 





Ch. 12: Newt Gingrich.  The Age of Transitions.  

 




In 2002 Yearbook: 





Ch. 34: The United States Commission on National Security/21st 






Century.  Road Map for National Security: Imperative 






for Change.  




(Optional) Ch. 36:  Lewis M. Branscomb, Gerald Holton, & 






Gerhard Sonnert.  Science for Society.  



In 2003 Yearbook (http://www.aaas.org/spp/yearbook/2003/yrbk03.htm) 





(online only): 




Ch. 14: Judi Wangalwa Wakhungu.  U.S. Science and 






Technology Policies from the Vantage Point of the 






Developing World. 




Ch. 20: Peter H. Raven.  Science, Sustainability, and the Human 






Prospect.  


Also Recommended: 



Vision 2033: Linking Science and Policy for Tomorrow’s World.  





Washington, DC: American Association for the Advancement of 





Science, 2005.  

