PROPOSAL FOR RUTGERS SAS CURRICULUM COMMITTEE
THE EDISON EFFECT: TECHNOLOGICAL INNOVATION IN AMERICAN CULTURE 
Online course, proposed for spring semester 2014
Paul Israel (Thomas Edison Papers, Proposed Innovation Studies Minor; Rutgers—NB)

DESCRIPTION (FOR CATALOG)
This course examines the development and evolution of major technological innovations from the Era of Edison in the late 19th and early 20th centuries to the present. Over the course of the semester students will examine the processes of innovation used by Thomas Edison and his contemporaries to create these technologies, inquire into how technologies and their innovation changed over time, and investigate contemporary practices of invention and innovation. Some course lectures are pre-recorded on-site at Edison-related locations and at museums holding collections of key technologies.

COURSE OBJECTIVES
1) Gain a fundamental understanding of the processes of invention and innovation from the 19th century to the present day.
2) Understand the technical, social, cultural, and economic factors that help to transform a technological innovation into a product of common use.
3) Gain a broad familiarity with innovations that have had a major impact on modern society.
4) Develop a historical perspective on technological change.

LEARNING GOALS (THEORETICAL)
1) Understand how innovations are adopted and spread.
2)  Appreciate how technological innovation might bring about significant, long-term changes to society and institutions.
3) Understand how innovations involve both dynamic change and continuity with older technologies.
4) Distinguish between minor innovations like improvements to existing technologies and major transformative innovations.
5) Become aware of the ways that the technologies of everyday life are embedded in larger technical systems.

LEARNING GOALS (PRACTICAL)
1) Examine critically a variety of primary sources imparting information about innovation, including correspondence, laboratory and business records, patents, and journalistic reports.
2) Engage critically with secondary sources written in academic prose.
3) Become reflective and critical users of new technologies.
4) Show the ability to work independently on a research topic dealing with critical issues involved in the processes of innovation.

COURSE STRUCTURE AND EXPECTATIONS
The formal organization of this course consists of two parts: lectures and structured student online participation. 
Lectures: There are twenty-eight 60-minute screencast lectures (totaling 28 out of a possible 38 class hours), prerecorded by the instructor.  The lectures will be broken into sections with a variety of engagements between sections.  Some lectures will also be accompanied by a short video featuring a current innovator.  
Class Participation: 
One feature of the course will be a variety of engagement activities, designed to encourage class participation, which will constitute 10% of the grade. These activities, inserted between sections of each lecture, will include such things as taking short quizzes, reading short pieces such as news articles or blog posts, or viewing vides
In addition to assigned coursework, logging onto the class website, and viewing the prepared online material, students are expected to spend at least 10 hours over the course of the semester (approximately 40 minutes per week) in structured participation. This will take two forms, individual and group. The members of this course (which is to be capped at 30) will be distributed in three discussion sections. Each section will be assigned a weekly discussion topic after the second lecture to be responded to within a 48 hour period.  
Individual: For the individual participation component students will be expected to respond to the weekly discussion group question and incorporate into their discussion a response to one of a set of historical documents or to the innovator videos related to the week’s topics that will constitute 30% of the overall grade.
Group: On a rotating basis from week 2 through 11 a student from each group will collate and synthesize his/her group’s discussion and document responses into a 600-1,00 word posting (equivalent to 2-3 pages) that will be available to all students in the class a week after the initial posts are completed. Thus, each one of the 30 students in the class is responsible on two occasions in the term for synthesizing and disseminating his/her section’s online discussion.  These student-curated analyses of group discussion will constitute a “third stream” of course material, complementing those offered in the readings and lectures. These will constitute another 30% of the student grade.
Final assignment:  Drawing on lectures, readings, and group syntheses students will write a 1,000-1,500 word (3-4 pages) comparison of two innovations from different weeks. This will constitute the final 30% of the grade and will be due the week of finals.

INSTRUCTOR-STUDENT CONTACT:
The instructor will be available for office hours each week with times to be scheduled individually with students. Also, the instructor will monitor and (as necessary) contribute to each section’s threaded discussions each and every week throughout the term.

COURSE DESCRIPTION (DETAILED)
This online course is an introduction to the history of innovation and of the development of modern technologies.  The course uses a series of case studies to identify and examine common elements of the innovation process.  It also uses these case studies to explore scientific, technical, business, social, and cultural aspects of the development, innovation, and use of new technologies. Each class begins by looking at developments in the late nineteenth and early twentieth century United States that either gave rise to new innovations or set the stage for their later development.  The course will also use short interviews with contemporary innovators to explore the connections between these histories and modern innovation.
The course title takes advantage of the double meanings of the term “Edison Effect.”  The term itself comes from Edison’s observation of what became known as the Edison Effect, a flow of current from the filament in his electric lamp through a vacuum to a metal electrode.  Later known by the term thermionic emission, this became the basis for the electron tube used for early radio and computing. As used in the course the term refers more broadly to the large impact that Thomas Edison had on the development of modern technology both as a key innovator in several areas and as a central figure in the transformation of invention into a more systematic and routine process of innovation. Because Edison was also an early experimenter in most of these technologies, even if his work did not produce breakthrough innovations, each class will begin by looking at Edison’s work in that area.  Edison was also a frequent commenter in the press on the nature of invention and innovation and on the possibilities of future inventions.  Thus, for some technologies Edison’s role will be a significant part of the analysis of an innovation such as electric light and power or sound recording.  In others it will be used as a springboard by using his failure to innovate as a way of highlighting key problems facing the successful innovators. 

DISTINCTIVE ATTRIBUTES OF THE COURSE
This projected online course aims to weave together a number of complicated strands in the history of innovation in a clear and compelling way for a 200-level undergraduate constituency. The topics covered in the course should be of interest to students especially in the following majors: Business, Communications and Information, Economics, Engineering, History, Social Science, and the Sciences. A deeper understanding of the history and practice of innovation will enable students in a variety of disciplines to better engage with one of the key aspects of the strategic plan, “Creating a Sustainable World through Innovation, Engineering, and Technology.” The course also fits with the SAS Core Curriculum by helping students to explain the development of this key aspect of American culture over time and analyze the relationship of science and technology to a contemporary social issue.
The course also has attributes that appear to make it unique at Rutgers and beyond.  First, there is presently no undergraduate course at Rutgers specifically devoted to the history of technological innovation. And while there are history of technology courses at Rutgers and elsewhere that cover many of these topics, none focus on the topic of innovation.  This course is also intended to link this history to modern practices and innovations; courses that look at the contemporary practice of innovation and management of innovation have a very limited historical dimension.  Finally, it is hoped that this course can become a core course for a new Innovation Studies program currently being developed.

COMPLIANCE WITH SAS ONLINE/HYBRID ISSUES
A. Pedagogical justification
A significant portion of the course consists of video lectures and discussion groups. In addition, there will be links to related readings, websites, and online videos.  The online environment offers a potential advantage to the in-class experience by allowing repeated re-viewing of the video lectures and by enabling student-student interactions through the discussion groups.  In addition, the online environment allows a variety of engagement activities that can be used to stimulate student participation that can also be monitored through Sakai tools. 

B. Limits on class size
In the initial offering of this class, a stop limit of 30 is suggested. This will enable the discussion groups to be limited to three sections of ten members so they can be adequately managed by the instructor and another member of the Edison Papers faculty who will assist.  

C. Qualifications of student target audience
No prerequisites for what is intended to be an entry-level interdisciplinary class at the 200 level.

D. Qualifications of the instructor
This is the first online class that I will have offered, though I feel quite conversant with the material to be covered in this projected course.  I have dealt with many of the subjects of weekly lectures in courses on the history of American science and technology.  In addition, I have worked with teachers at the middle and high school level to develop related course materials.  I have also previously created PowerPoint presentations around many of the key themes and technologies proposed for this course. Besides classes and teachers’ institutes I have given a number of talks to innovators and have been involved in developing and presenting at a 3-4 day program known as the Edison Event that uses Edison as a vehicle for Immersion Learning in Innovation (http://norwellconsulting.com/innovationblog/edison-event).  My own scholarship has focused on innovation in the career of Thomas Edison and on technologies related to his career, especially telecommunications and electric light and power.
E. Student Online Involvement
It is expected that students will spend two hours per week viewing the online lectures and an additional 20-30 minutes participating in engagement activities. Students will also be required to read approximately 50 pages per week of required readings. In addition, students will be expected to devote at least 40 minutes per week to structured participation in discussion groups by posting responses to a weekly question.  Each student will also be responsible for one synthetic summary of a week’s postings in the discussion groups. Top students will also review recommended (web-based) readings in addition to the required.

F. Rubric for evaluation of student online participation
Students are expected to post responses to the weekly question and to write one discussion summary.. These posts and summaries will be graded on quality and ability to incorporate diverse materials. Top students will also view and recommended (web-based) readings and videos, historical documents, and innovator videos, in addition to the required readings. In addition, students will participate in a variety of engagement activities in the context of the lectures intended to reinforce their understanding of the lectures. These engagement activities will be evaluated as class participation.

G. Academic integrity
Students are expected to adhere to the following University standards of conduct for academic integrity:
academic integrity policy: http://academicintegrity.rutgers.edu/files/documents/AI_Policy_2013.pdf
student code of conduct: http://studentconduct.rutgers.edu/files/documents/UCSC_2013.pdf
Student honor pledge: http://academicintegrity.rutgers.edu/academic-integrity-policy/honor-pledge
In addition, since the course is entirely online, students will be required to login to Sakai for all assignments. This creates an electronic record of all participation in the class.  Because written assignments are all electronic it will also be easier to compare a student's writing style on different class assignments and the Turnitin feature of Sakai will be used as a further check on student plagiarism.
COURSE REQUIREMENTS
Engagement Activities (class participation) = 10%
Participation in weekly group discussion = 30%
Preparing one weekly synthesis of group discussion = 30%
Final paper = 30% 

BOOKS AND READINGS
There will be no required book for the course.  Instead there will be weekly readings of online resources (PDFs posted on SAKAI).  In addition, there will be historical documents and/or short readings such as contemporary news articles related to each week’s topics. Following are the weekly required readings.

WEEK 1 (20-23 January 2015)
01. Introduction to Major Themes of Invention and Innovation 
02. The Transformation of Invention and Innovation
Thomas Hughes, Chapter 1: “A Gigantic Tidal Wave of Human Ingenuity,” American Genesis: A Century of Invention and Technological Enthusiasm (pp. 13-52)
Andrew Hargadon, “Retooling R&D: Technology Brokering and the Pursuit of Innovation,” Ivey Business Journal (2003): 1-8

WEEK 2 (26-30 January)
03. Inventing the Electric Lamp
04. Creating the Electrical Industry
Ernest Freeberg, Chapter 3: “Creative Destruction: Edison and the Gas Companies,” The Age of Edison (pp. 73-87)
David Nye, Chapter 1: “Middletown Lights Up,” Electrifying America: Social Meanings of a New Technology (pp. 1-28)

WEEK 3 (2-6 February)
05. From Light to Power: Large-Scale Distribution Networks
06. Automobiles and the Problem of the Electric Car 
David Nye, Chapter 1: “Grid,” When the Lights Went Out: A History of Blackouts in America (pp. 9-35)
Richard F. Hirsh and Benjamin K. Sovacool, “Technological Systems and Momentum Change: American Electric Utilities, Restructuring, and Distributed Generation Technologies” (13 pp) http://scholar.lib.vt.edu/ejournals/JOTS/v32/v32n2/hirsh.html
David Kirsch, Chapter 8: “Industrial Ecology and the Future of the Automobile,” The Electric Vehicle and the Burden of History (pp. 228-37)

WEEK 4 (9-13 February)
07. Telegraphy: The Victorian Internet?
08. From the Bell Telephone to the Cell Phone
David Hochfelder, “’The Ticker is Always a Treacherous Servant’: The Telegraph and the Rise of Modern Finance Capitalism”, The Telegraph in America (pp. 116-37)
Claude Fischer, “"Touch Someone": The Telephone Industry Discovers Sociability,” Technology and Culture 29 (1988), pp. 32-61

WEEK 5 (16-20 February)   
09. Creating the Internet
10. A Revolution in Miniature: From ENIAC to Smartphones
Paul Edwards, “Some Say the Internet Should Never Have Happened” in W. Russel Neuman, ed. Media, Techology, and Society (pp. 141-58)
Jeffrey L. Funk, Chapter 4: “Computers,” Technology Change and the Rise of New Industries (pp. 67-81)


WEEK 6 (23-27 February)
11. Inventing Entertainment: Recorded Sound and Motion Pictures
12. Sound and Pictures through the Air: Radio and TV
Lisa Gitelman, "How Users Define New Media: A History of the Amusement Phonograph" in David Thorburn and Henry Jenkins, Rethinking Media Change: The Aesthetics of Transition (pp. 61-75)
Susan Smulyan, Chapter 1: “Toward National Radio,” Selling Radio: The Commercialization of American Broadcasting, 1920-1934 (pp. 11-36)

WEEK 7 (2-6 March)
13. Electricity and Health: Electrotherapeutics and Diagnostics
14. From Patent Medicines to Gene Therapy
Bettyann Kevles, Chapter 3: “Technological Innovation 1897–1918: Building a Better Mousetrap,” Naked to the Bone: Medical Imaging in the Twentieth Century (pp. 54-76)
Jonathan Liebenau,  “Innovation In Pharmaceuticals: Industrial R& D In The Early Twentieth Century,”  Research Policy 14 (1985) pp. 179-87

WEEK 8 (9-13 March)
15. From the Wright Brothers to the Space Program
16. Innovating Defense R&D
Roger Launius, “Introduction: Patterns of Innovation in Aeronautical Technology” in Roger Launius and Janet Bednarie, Reconsidering a Century of Flight (pp. 1-11)
[bookmark: _GoBack]Stuart W.Leslie, “Introduction,” The Cold War and American Science: The Military-Industrial-Academic Complex At MIT And Stanford (pp. 1-13)

 (16-20 March)
Spring Break

WEEK 9 (23-27 March)
17. Inventing the Surveillance Society
18. Intellectual Property
Josh Lauer, “Surveillance History and the History of New Media,” New Media and Society 14 (2012): pp. 566-582
Leonard S. Reich , “Research, Patents, and the Struggle to Control Radio: A Study of Big Business and the Uses of Industrial Research,” Business History Review 51 (1977): pp. 208-235

WEEK 10 (30 March-3 April)
19. Users as a Source of Innovation
20. Innovation and Labor
Eric von Hippel, “Democratizing Innovation: The Evolving Phenomenon Of User Innovation,” Journal für Betriebswirtschaft 55 (2005): pp 63-78
Mark Levinson, “Container Shipping and the Decline of New York, 1955-1975,” Business History Review 80 (Spring 2006): pp. 49-80

WEEK 11 (6-10 April)
21. More Work for Mother: Innovation and Household Technologies
22. Innovation and Sustainability
Ruth Schwartz Cowan, The ‘Industrial Revolution ‘in The Home: Household Technology And Social Change In The 20th Century,” Technology and Culture 17 (1976): pp. 1-23
Maurie J. Cohen, “Ecological Modernization and Its Discontents: The American Environmental Movement’s Resistance To An Innovation-Driven Future,” Futures 38 (2006): pp. 528–547



WEEK 12 (13-17 April)
23. Agricultural Revolutions
24. Processing Food
Wayne D. Rasmussen, “Advances in American Agriculture: The Mechanical Tomato Harvester as a Case Study,” Technology and Culture 9 (1968): pp. 531-543
Sarah Evarts, Processed: Food Science and the Modern Meal,” Chemical Heritage Magazine 31 (2013)
http://www.chemheritage.org/discover/media/magazine/articles/31-3-processed.aspx?page=1

WEEK 13 (20-24 April)
25. New Materials
26. Predicting the Future: Science Fiction and Future Studies
Jeffrey Meikle, Chapter 5: “Nylon: Domesticating a New Synthetic,” American Plastic: A Cultural History pp. 125-52
Bruce Franklin, Chapter 8: “Don’t Worry, It’s Only Science Fiction,” War Stars pp. 131-48

Week 14 (27-May 1)
27. Innovative Places
28. The Future of Innovation
Stuart W. Leslie and Robert H. Kargon, “Selling Silicon Valley: Frederick Terman's Model for Regional Advantage,” Business History Review 70 (1996): pp. 435-472
Carlota Perez , “The Financial Crisis And The Future Of Innovation: A View Of Technical Change With The Aid Of History,” Working Papers in Technology Governance and Economic Dynamics no. 28, 2010, pp. 3-38
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