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Science, Technology, and Society:  Background and Explanation

Because Science, Technology, and Society (STS) is not a traditional academic discipline, but rather an interdisciplinary program of study which integrates knowledge and information from a large number of traditional disciplines, it is appropriate to first provide a brief description of STS and of its educational goals.
Most broadly speaking, STS investigates the interrelations among science, technology, and society.  More specifically STS examines: 

• The goals and practices of science and technology, including how such goals and practices are affected by economic, cultural, and political  events, and conversely, how these events are in turn affected by developments in science and technology;

• How the pursuit of scientific knowledge and technology impact human self-understanding and social organization;

• How science and technology shape, and are shaped by, our views about the nature, acquisition, and limits of knowledge.


This examination of the interrelation among science, technology, and society involves many disciplines, including those in the natural sciences and in technology as well as in history, philosophy, sociology, economics, political science, and anthropology.  
Educational goals of STS

The primary educational objectives of STS are:  

(1) To consider intellectual foundations of science, by addressing such questions as: 

• What is science, and how is it different from pseudoscience?  

• How are scientific controversies settled?  

• How are we to interpret cutting edge research?  

• Are scientific findings always, never, or sometimes objective?  

(2) To advance understanding of the historical and contemporary impact of science and technology on societies, by addressing such questions as:

• How do science and technology affect conceptions of health, pathology, and death?  

• How do science and technology alter conceptions of poverty, social justice, community, and of the natural world itself? 

• How have science and technology influenced the political, cultural, and economic organization of societies?
(3) To advance understanding of how societal practices and attitudes influence the development of science and technology, by addressing such questions as:  

• What potential do science and technology have for addressing social problems, including those created in part by technology?  

• How do local, national and global political interests affect scientific inquiry and technological development?

• How do societies come to have their characteristic cultural attitudes toward science and technology?


Moreover, these goals interrelate in complicated ways.  Consider the debate about global warming.  This debate obviously raises issues concerning the impact of technology on societies, but it also raises issues about the reliability of the scientific research involved in identifying this impact, the use and interpretation of this research by political leaders and public policy makers, and the effect of public policy in driving possible technological solutions.
Rationale for Proposing an STS Program at CPP
Taken together, these educational goals indicate that an STS major requires not only scientific and technological literacy but also a broad perspective on science and technology and an ability to write and argue from this perspective.  Thus, the major would prepare students who seek a job requiring a broader perspective on science and technology than that provided by a traditional science or technology major; such jobs include those in law or business which are engaged with aspects of science and technology, in science and technology public policy making or analysis, in science and technology museum education, in science and technology public interest advocacy, and in science journalism and technical writing.   Consequently, STS provides the skills useful to students pursuing a wide array of careers. 
The Role of STS in CPP's Polytechnic Mission

Considering the value that CPP places on a reflective view of science and technology, the importance of an STS program at CPP is manifest.  The University's Vision Statement holds that "Cal Poly Pomona will be a national model of a polytechnic university education" by, among other things, "blending theory with practice…and providing a strong foundation in general education."  The University's Mission Statement holds that the University will "…advance learning and knowledge by linking theory and practice in all disciplines…."

These statements call for STS's interdisciplinary reflective view of the impact of science and technology on society, as well as the impact of society on science and technology.  Thus, these statements show that the University already intends for its science and technology students to consider the social issues that arise in connection with science and technology.  Since STS considers various dimensions of theory and practice in its examination of the interrelations among science, technology, and society, the STS major would accentuate and deepen the University’s commitment to blending theory with practice.  Given STS's educational goals, it is unsurprising that other leading polytechnic universities, including Renssalaer Polytechnic Institute, Georgia Institute of Technology, and Virginia Polytechnic Institute and State University, have vibrant and successful STS programs.

Furthermore, the University's commitment to interdisciplinary education (as indicated by the Prioritization and Budget Recovery Program indicator 1.3.3) would be well served by STS; STS's examination of the interrelations among science, technology, and society is a broad undertaking which requires scholarly and pedagogical collaboration among those with different disciplinary perspectives.
A Gap in the CSU
Currently no California State University campus has an STS program.  Cal Poly Pomona (CPP), with its strengths in science, engineering, and technology, as well as its emphasis on theory and practice and the social relevance of course content, already has the curriculum in place for an STS major.  Thus, CPP is a natural home for an STS program in the CSU.  Two STS programs exist in the greater Los Angeles area, at Cal Tech and at the Claremont Colleges, but neither of these programs would be accessible for the majority of students in the area who are interested in STS.  Indeed, an STS major at CPP would be crucial to the aspirations of the members of the CPP community who are underrepresented in jobs related to science and technology.  Thus, in response to Additional Guideline (g), failure to implement this program would leave an instructional area incomplete.  ("Additional Guidelines" points refer to specific points (a)-(i) on pp. 61-62 of the Academic Master Plan.)

Furthermore, alternative curricular structures would not better serve the interests of students seeking preparation for jobs such as those in science and technology related law or public policy.  The proposed curriculum for an STS major strives to achieve both a solid grounding in science and/or technology as well as the breadth, distinctive of STS, namely, a working knowledge of the historical, social, and ethical and policy dimensions of science and technology.  We can attain this combination of objectives only within the scope of a major. (This paragraph is responsive to Additional Guideline (b).) 
While we are also separately proposing an STS minor, the goals of the minor are quite different than those of the major, and the minor would serve a distinct group of students.  Consequently the argument for the need for an STS minor will be made in very different terms:  the argument for the minor is that it would enhance the job opportunities of students who seek to be employed as scientists and technologists.  By contrast the argument for the major is that it would open opportunities for writing- and argument-intensive science- and technology-related careers (such as those in science- and technology-related law and public policy) which are alternative to careers as scientists and technologists.

The Demand for STS Majors
The Association of American Colleges and Universities, in its report on the future of American universities, entitled "Greater Expectations: The Commitment to Quality as a Nation Goes to College," calls on colleges and universities to graduate students who are "empowered, informed, and responsible."  Students with STS degrees are likely to meet this exact description: They will be empowered, thanks to their mastery of a wide assortment of analytical and investigative skills; informed, thanks to their mastery of a large body of humanistic, social scientific, and scientific research; and responsible, thanks to their awareness of the reach and complexity of the issues raised by science and technology.  

Over the past 35 years, approximately 26 colleges and universities have developed STS majors or concentrations for undergraduates.  With the realization that STS provides an excellent undergraduate preparation for a wide variety of professions, the number of STS programs offering undergraduate majors in the US is certain to increase.
Employer Demand for STS Graduates

STS provides the skills useful to students pursuing a wide range of careers, including those in law, public policy making or public policy analysis, museum education, public interest advocacy, journalism and technical writing, or business which are engaged in aspects of science and technology.  Because STS prepares students for such a wide variety of careers, it is difficult to identify particular employers as representative of employer demand for STS.  However, to take (a) lawyers, and (b) writers and editors as representative occupational areas (chosen largely due to the existing categories for employment statistics), the Occupational Outlook Handbook (Bureau of Labor Statistics, U.S. Department of Labor) finds that employment for both lawyers and  writers and editors will increase 9-17% nationwide through 2014; moreover, for lawyers, growth is focused particularly in science- and technology-related areas such as health care, intellectual property, energy, and environmental law, and for writers and editors, opportunities are particularly good for technical writers. 


Furthermore, with respect to regional trends for lawyers, information from California Labor Market Info, Data Library indicates that there will be growth in jobs for lawyers in the Cal Poly Pomona region (http://www.labormarketinfo.edd.ca.gov/cgi/dataanalysis/?PAGEID=94).  Also, information from regional business journals indicate that many of the largest regional law firms specialize in one or more of health care, intellectual property, energy, and environmental law.  In addition, LawCrossing’s “ Summer 2006 State of the Market Report, (http://www.lawcrossing.com/article/index.php?id=1810#Southern%20California) states that there is a current demand for lawyers in the areas of intellectual property in downtown LA, West LA, and Orange County law firms, as well as healthcare and environmental law downtown and in West LA (it should be noted that this demand is specifically described in terms of demand for lawyers with a few years of experience).


Also with regard to the region, the projected number of annual openings for technical writers is 80 through 2012; of these 26, or about 32% are due to growth in employment (California Labor Market Info, Data Library (http://www.labormarketinfo.edd.ca.gov/cgi/dataanalysis/?PAGEID=94).


While these are just two career areas in a wide spectrum of areas for which STS is a preparation, information about these areas indicates that there is employer demand for students who have received a writing- and argument-intensive education along with a grounding in science and technology. This is responsive to Additional Guidelines (a), (e), and (f).
Student Demand for the STS Major

Students who would be interested in an STS major include those who seek a job requiring a broader view of science and technology than that provided by a traditional science or technology major.  Such students include those in the existing Science, Technology, and Society emphasis of the Philosophy major, as well as pre-law, pre-med, engineering, computer science, computer information science, and high tech business students.  In addition, since CPP's STS major would be the first in the CSU, we can expect the major to attract some students to CPP who otherwise would have gone elsewhere.
Student Survey Statistics

A random sample of 5,000 (of approximately 16,900 total) CPP undergraduates was surveyed.  Of these 5,000 surveyed, 890 (or 17.8%) responded.  Thus the response was quite good.  (Given a total population of approximately 16,900 undergraduates from which the random sample of 5,000 was obtained, we needed a sample size of only 640 to be 99% confident that our sample population is representative of the total population with an error of plus-or-minus 5%.)

The random sample of 5,000 was emailed an invitation to participate in a survey.
The survey, implemented in Survey Monkey, consisted of 4 questions:  (1) How much would you be interested in a major which prepares you for a job related to science and technology (for example, science educator, science & technology writer, lawyer involved with science public policy)?  (Choices:  "1 Not at all interested" to "5 Very interested"), (2) Would such a major be more or less appealing to you than one that prepared you for a job doing pure or applied science or technology research? (Choices:  "1 Much less appealing" to "5 Much more appealing"), (3) How much would you be interested in a major that focuses on the interrelation between developments in science and technology on the one hand, and society (for example, ethics and politics) on the other? (Choices:  "1 Not at all interested" to "5 Very interested"), (4) 

 To what extent does Cal Poly Pomona currently provide you with sufficient breadth and depth in science to evaluate claims about the benefits and dangers of new developments in science and technology? (Choices: "1 Not at all" to "5 Very much"). 
For each question, total responses took the form of a bell curve, with 3 receiving the greatest number of responses (ranging between 24.4% of responses for question (1) to 42% of responses for question (4)).  The extremes (i.e., 1 and 5) received the smallest number of responses.  However, as a measure of student interest in an STS major, the results were extremely positive.  A significant number of students chose 5 for each of questions (1) through (3):  17.5% or 156 students chose "5 Very interested" for question (1); 12.7% or 113 students chose "5 Much more appealing" for question (2); and 14.5% or 129 students chose "5 Very interested" for question (3).  

Considering that question (2) is framed in terms of a distinction between jobs in science and technology per se and jobs for which the STS major is relevant, the fact that 12.7% answered "Very interested" indicates that there is a significant interest in an STS major amongst students.  The fact that 14.5% answered "Very interested" to question (3) further supports this conclusion.  Of course, indicating interest in a major is far from enrolling in one.  But the survey supports that there is significant student interest, and our prediction is that this interest will translate into a small major which, in the long term, maintains approximately 60 students.  This survey information is responsive to Additional Guideline (a).
Projected Growth of the Major


To get a sense of how an STS program might grow, we obtained information about the STS undergraduate major at North Carolina State, which is broadly comparable to CPP in terms of size (NC State has 22,900 undergraduates), and colleges (NC State's colleges include Agriculture and Life Sciences; Design; Education; Engineering; Humanities & Social Sciences (CHASS); Management; Natural Resources; Physical & Mathematical Sciences; Textiles; and Veterinary Medicine).  The STS major at NC State grew from 6 in 2000 to 37 in 2005 (by comparison, in 2005 there were 87 majors in Philosophy and Religion at NC State, 349 majors in History, 743 in Political Science and Public Administration, and 644 in Psychology).  Considering the much larger population of the LA region versus that of the Research Triangle region, as well as lack of public STS undergraduate programs near LA (whereas Virginia Polytechnic Institute and State University, one of the most prominent STS programs in the country, is relatively close to Raleigh), CPP's program would see a greater number of STS majors, perhaps double the number of majors in NC State's program—in the range of 60-70 students.  (This paragraph is in responsive to Additional Guideline (c).)

Thus, we do not anticipate the STS major to be large.  Consequently, impact on other programs would not be significant.  We anticipate that the major will meet the needs of a relatively small but (from the standpoint of society) extremely important group of students who, to achieve their career goals, must attain an ability to write and argue from a broad and reflective perspective on science and technology.  (This paragraph is responsive to Additional Guideline (d).)
Assessment of Available Campus STS Resources
Faculty Resources
The curricular resources needed to offer an STS major by and large currently exist at CPP in the College of Agriculture, the College of Business Administration, CEIS, the College of Engineering, the College of Environmental Design, CLASS, the College of Science, and the Lyle Center for Regenerative Studies.  At inception the curriculum would only require the introduction of three new courses and a senior project sequence:   Introduction to Science, Technology, and Society (STS 201); the Capstone Seminar in Science, Technology, and Society (STS 461); Senior Project (STS 462, 463); and Technology and Society (SOC 440).  The new STS-prefixed courses would be developed collaboratively and offered by a variety of instructors throughout the university, in keeping with the interdisciplinary nature of STS. (The Capstone Seminar in particular would also benefit from interdisciplinary team teaching.)
The curricular resources are largely in place for an STS degree program.  All of the major's Core and Support required courses (except for the new courses) are already offered on a regular basis, and a large enough number of the major's Core and Support elective courses are already offered on a regular basis.  Consequently, no additional allocations of faculty resources would be necessary at the inception of the major, apart from those needed to teach STS 201 Introduction to STS.  Instead, the primary affect of the STS major would be a modest increase in the enrollment of pre-existing classes.  At the same time, we hope that STS major will be successful, motivating departments to hire full-time faculty who would teach some STS-related courses.  Furthermore, we hope that once established the presence of the STS program would encourage departments to develop courses with STS-related content that might then be incorporated into degree requirements and electives.
Advising Resources
Because the major is interdisciplinary, and because the proposed curriculum offers a wide range of choices, student advising would be crucial to helping students formulate and implement clear goals.  Thus, there will be additional resources required for advising.  However, students will be assigned advisors in departments relevant to their academic and career interests.  Therefore, we anticipate that the additional advising responsibilities would be distributed throughout the University, with no significant burden falling on any department or individual.
Assessment Plan

Also, an Assessment Plan would have to be written for the new major.  However, the Philosophy Department, which has been a leader on campus with regard to the writing and implementation of an assessment plan, is well positioned and willing to do the necessary work for assessment.  In addition, Peter Ross is Principal Investigator of a grant proposal, submitted to the NSF in May 2006.  The general purpose of the proposed project is to clarify program goals for the major, and a specific objective of the project is to develop an undergraduate STS major assessment plan which could be a national model.  
Summary of Campus Resources

With respect to the costs and benefits of instituting an STS major, we think that the benefits dwarf the costs.  The costs, in sum, are:  the offering of three new courses, a new senior project sequence, additional advising responsibilities, and responsibilities involved with program assessment.  These costs are minimal relative to the benefits of a program which would address the needs of students who require both a solid grounding in science and/or technology as well as the skills in writing and argument which are the focus of departments in the humanities and social sciences.

Although the courses by and large currently exist, an STS program would be much greater than the sum of existing courses.  An STS program can help a science and technology student become aware that his or her career interests are related to science and technology, but in fact are focused on jobs as science educator at a science and technology museum, science and technology writer, lawyer involved with science and technology public policy, or science and technology policy maker.  While most science and technology students do not have job interests in these writing- and argument-intensive fields, some will, and an STS program would be his or her home.  In addition, the combination of carefully thought through curriculum, STS advising, and a project-oriented STS Capstone will provide an excellent preparation for STS-related jobs.  


Moreover, an STS program would help initiate development of STS-related courses.  New STS-related courses, particularly in the social sciences, would support CPP's goal to consider science and technology in the context of a broader community than that of the university, giving value to societal needs.  Finally, STS would provide intangible benefits to the intellectual community of the campus.  An STS program would, with few new resources, establish a truly interdisciplinary intellectual community on campus, bridging the two cultures of the sciences and the humanities.  To help establish this community, we have proposed an STS speaker series for Winter 2007's Campus Forum.  (The last two paragraphs are responsive to Additional Guideline (i), specifically with regard to the issue of "repackaging" existing courses.)
Program Administration and "Location"

We are aware that a major with the interdisciplinary scope of STS—essentially a University Major—is unprecedented at CPP.  However, the lack of precedent neither indicates the undesirability nor the infeasibility of such a major.  Nevertheless, the administration of such a major would break new ground.
We propose that, at least at its inception, the STS major be administered by the Philosophy Department.  Philosophy is a natural home for STS since philosophy takes an interdisciplinary view of its subject matter.  In particular, philosophy of science examines epistemological issues which affect, in various ways and to different degrees, all of the sciences. Indeed, a philosophy of science course typically is a core course in STS programs.  Furthermore, the Philosophy Department is planning to discontinue its Science, Technology, and Society emphasis in the Philosophy major in favor of the Science, Technology, and Society major, demonstrating its commitment to the new program.  In addition, locating the STS major in an existing department requires fewer resources than locating it in a new administrative unit, such as a newly established center.  
Thus, the Philosophy Department makes sense as a location for the STS program because of philosophy's intellectual stake in STS and because locating the program in an existing administrative unit is cost effective.  Also, it makes sense because faculty members in the Philosophy Department are willing to do the administrative work required to establish an STS program.  However, if, due to future success of the STS program, it becomes preferable to relocate the program to, for example, a newly established center, the Philosophy faculty would be amenable to relocation.

As the administrator of the STS major, Philosophy Department faculty would coordinate advising for majors.  However, as indicated above, not all majors would be advised by Philosophy faculty; majors would have advisors in other departments as fit their academic and career interests.  Also, as noted above, the Philosophy Department would undertake program assessment for the STS major.  Consequently, faculty in the Philosophy Department would be responsible for drafting and implementing an Assessment Plan for the STS major.
With respect to curricular issues, as well as formulation and ongoing modification of a mission statement and program goals for the major, the Philosophy faculty has formed an STS Advisory Board consisting of faculty from the colleges which contribute curriculum to the program.  We have already conducted extensive consultation with the Advisory Board in developing the curriculum for the STS major.  We expect that the Advisory Board would continue to review and help determine curricular and other programmatic matters.
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