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COURSE ABSTRACT:

This is a course surveying the history of engineering from the Middle Ages to the present.  We will focus on selected cases to examine how both the profession and activity of engineering have developed over the last millennium, and how these activities have shaped and been shaped by broader historical developments.  The course will cover a very wide geographical area—from Europe, North America and Asia.  We will begin by spending the first week considering what engineering is, who engineers are, what they do and how engineering affects society and vice versa.  After this we will move back nearly 1,000 years in time to consider a time before the existence of a profession of engineering, but in which exquisite technologies were created by people who had to perform the activities of engineering, even if they did not refer to themselves with that term.  We will move from Medieval cathedrals to the early modern developments of printing and patents, the development of military corps of engineering, and the first moves to standardize and codify engineering knowledge in the Enlightenment.  All fields of engineering—civil, military, mechanical, chemical, electrical, computer, aeronautical and materials science will be covered at some point or another.  In the end students, whether preparing for careers in engineering or not, will have a better idea of what engineering and engineers are, how they came to be these ways, and what directions and questions the engineering professions will face in their lifetimes and beyond.  These question all bear directly on the relationship between society and technology, which is a kew dimension of the world in which we live in the 21st century.
COURSE DOCUMENTS:

This course has no textbook.  Instead a CD will be provided which includes most of the reading assignments for the class.  Occasionally, additional readings will be required in either the Library’s reserves or will be handed out in class.

COURSE REQUIREMENTS:

This course has 5 basic requirements on which your grade will be based.  
1. Attendance-------------------------------------------------------------------------------10%

2. Participation & Electronic Posts-----------------------------------------------------25%

3. Midterms (2) ----------------------------------------------------------------------------20%

4. Papers (2) --------------------------------------------------------------------------------30%

5. Final --------------------------------------------------------------------------------------15%

· Attendance








10%


Attendance will be taken daily.  
Perfect attendance  = 100

1 Unexcused absence = 90

2 Unexcused absences = 80

3 Unexcused absences = 70

More than 3 unexcused absences will result in an F for the attendance portion of your grade, which will likely drop your course grade.  Please inform me of any unavoidable absences as early as possible—depending on the circumstances, you may be excused or not.  Official notes (deans, doctors, coaches) are required to justify excused absences in most cases.  You are still responsible for all information provided when you are absent.
· Class Discussion & Electronic Posts





25%
You must post a short comment on the week’s reading assignment to the course’s blackboard site by Thursday of each week.  These posts should be about 200 words (that is, approximately one page double spaced).  Please read the other’s comments for Friday’s discussion.  You may drop two weeks, but if you miss any more postings then you will receive a 0 for those weeks and in short order this will negatively affect your participation and course grades.  The reading is largely provided to you as PDFs on a CD-R (thought here are a few additional assignments I was not able to put on the CD) so you should be able to easily access the reading for class (without being dependent on blackboard, the library or the bookstore).  Some of you may want to print all the articles out for your convenience.  The second half of the course’s reading will be handed out right after spring break.

Class participation itself is graded on a twofold basis—Quantity (whether you comment in class never, occasionally, often, or reliably during almost all classes) and Quality (whether your comments show evidence that you have done and considered the course reading).  The latter is clearly more important, but to get an A in class participation you also need to contribute to discussion on a regular and reliable basis.  If students come to class unprepared, not only will this negatively affect grades, but it may also trigger additional assignments (pop quizzes, assigned oral reports and other mechanisms of torture) to generate discussion.  
· Midterms (2)







10% each exam
There are two 50 minute midterms, each with both short answer and essay questions.  An announcement and/or handout of what will be covered will be provided the week before the exam.  Lectures, reading assignments, and discussions will all be included.  Taking good notes in class and keeping up with the reading assignments is the key to doing well on these exams.
· Essays (2)







15% each paper
There will be two relatively short essays (1,000 words a piece) based on an assigned question which will involve assigned readings and some additional research.  About two weeks before each is due, a handout will be provided giving the topic and desired approach.

 My policy regarding extensions: Requests for deadline extensions will be considered only until one day before the class in which the paper is due (for example, through Saturday for a paper due Monday—that is, no extensions will be considered the day before and day of the deadline).  This means there will be no last minute extensions, regardless of the legitimacy of the cause (this does include computer glitches and printer problems—please backup your work to prevent last minute disasters).  Papers are due at classtime and must be handed in printed on paper (no emailed papers, period).  Late papers will be penalized one grade per class the paper is late.

· Final








15%

The final is cumulative. 
Course Policy on Cheating

Cheating deprives you of the opportunity to learn as much as you possibly can in this course.  Therefore, cheating wastes your time and mine.  But cheating is a more serious than a simple waste of time, because it presents someone else’s effort as your own and disrespects the other students in the class by offering you an advantage more honest students are not availing themselves of.  As such, cheating provides a direct conflict to the Carolina Code by compromising both your academic and personal integrity.  Consequently, cheating will be actively and aggressively policed in this class.  This attitude is true for both cheating on exams and plagiarism on papers.  
1. You may not bring any study aids or crib sheets to class for exams.  You may not copy from any other student, either directly or by way of electronic aids such as cell phones, etc.  Exams will be actively proctored; I will circulate through the room looking for violators.  Exams are also designed to prevent cheating by asking questions in a variable order that cannot easily be copied or cribbed.

2. Plagiarized papers are those that present anyone other than your own ideas as your thoughts.  This includes information pasted from websites as well as published materials.  I will be actively looking for papers plagiarized from the internet—and this infraction will be harshly penalized!  If you use external sources, you must provide proper citations.  The format for citations will be given in the first paper assignment, and we will discuss footnotes in class before the first paper..  Paper topics are also designed to minimize the possibility of plagiarism (especially to minimize downloading papers).  All of this effort is to provide a level-playing field for the assignments in the class and to reward truly exceptional personal effort.
If you are caught cheating on an exam or paper, you will be called in to discuss or explain the infraction.  You will fail the assignment in question and a letter will be sent to the Dean for your permanent file.  Depending on the severity of the infraction or it isn’t the first violation, you may also fail the course.

SCHEDULE OF CLASSES: 
Note on reading: Reading should be completed by Thursday in order to post comments about the reading on Blackboard.  Commenting begins in the first week of the term, and only two missed weeks are allowed.  All reading is on the CD, unless otherwise noted.  
Week of January 9 
Intro to the course: What is engineering anyway? Who are engineers?

Reading: John B. Rae, “Engineers are people” Technology and Culture (July 1975)

David Billington & Robert Mark, “The Cathedral and the Bridge” Technology and Culture (January 1984)
Jan 16 No class MLK Holiday

Week of Jan 18: Cathedrals

Reading: Robert Mark, “Model Study of Buttressing the Piers in Chartres Cathedral” Gesta (Jan 1967)

Lon Shelby, “Mediaeval Masons’ Templates” Journal of the Society of Architectural Historians (May 1971)

Lynn White Jr., “Jacopo Aconio as an Engineer”  American Historical Review (January 1967)
Week of Jan 23: Early Modern Technology Transfer to and from the East 

Reading: Lynn White, Jr., “India Tibet and Malaya as Sources of Western Medieval Technology” American Historical Review (April 1960)

Pamela O. Long, “Invention, Authorship, ‘Intellectual Property’ and the Origin of Patents” Technology and Culture (October 1991). 

Week of Jan 30: The Absolutist State: Educating Engineers, Part I
Reading: Michael S. Mahoney, “Organizing Expertise: Engineering and Public Works under Colbert, 1662-83”  (www.princeton.edu/~mike/articles/canals/canals.html)
Antoine Picon, French Architects and Engineers in the Age of Enlightenment (Chapter selection, handout) 

Week of Feb 6: Engineering and the Age of Revolution and Empire

Wednesday Feb 8 : MIDTERM EXAM #1 (covers through French Revolution)

Reading: Charles Gillispie & Ken Alder, “Engineering the Revolution” Technology & Culture (Oct., 1998) 
Eric Robinson, “James Watt and the Law of Patents” Technology & Culture (April 1972).

R. A. Buchanan, “The Diaspora of British Engineering” Technology and Culture (July 1986). 

Week of Feb 13: Educating Engineers, Part II
Reading: Sidney Forman, The United States Military Philosophical Society, 1802-1813: Scientia in Bello Pax” William and Mary Quarterly (July 1945).
John B. Rae, “The Know-how Tradition: Technology in American History” Technology & Culture (Spring 1960).

Barton C. Hacker, “Engineering a New Order: Military Institutions, Technical Education and the Rise of the Industrial State” Technology & Culture (January 1993) 
Week of Feb 20: Institutions for Engineers

Reading: R. A. Buchanan, “Institutional Proliferation in the British Engineering Profession” Economic History Review (February, 1985).

Bruce Sinclair, “At the Turn of a Screw; William Sellers, the Franklin Institute and the Standard American Thread” Technology & Culture (January 1969).

John Burke, “Bursting Boilers and the Federal Power” Technology & Culture (Winter 1966).
Week of Feb 27: The Engineering Revolution: Systems and Corporations

Friday March 3: Paper 1 due

Reading: Thomas Hughes, “The Electrification of America: The System Builders” Technology & Culture (January 1979).

Alfred D. Chandler, “Railroads: The Pioneers in Modern Corporate Management” Business History Review (Spring 1965).

Louis P. Cain, “Raising and Watering a City: Ellis Sylvester Chesbrough and Chicago’s First Sanitation System” Technology & Culture (July 1972).

Week of Mar 13: Diverging Science and Engineering
Reading: Ronald Kline, “Construing Technology as Applied Science: Public Rhetoric of Scientists and Engineers in United States, 1880-1945” Technology & Culture (June 1995).

Edwin Layton, “ Mirror Image Twins: The Communities of Science and Technology in 19th Century America” Technology & Culture (October 1971).

David Hounshell, “Edison and the Pure Science Ideal in 19th Century America” Science (Feb 8, 1980).
Week of March 20: Engineering R&D
Reading: Anthony Travis, “Ambitious and Glory Hunting. . .Impractical and Fantastic: Heinrich Caro at BASF” Technology & Culture (Jan., 1998)

 Wolfgang Konig, “Science-based Industry or Industry-based Science?  Electrical Engineering in Germany before World War I” Technology & Culture (Jan., 1996).

Bruce Seely, “Research Engineering and Science in American Engineering Colleges, 1900-1965” Technology & Culture (April 1993).

Week of March 27: Professionalization

Reading: Edward Constant, “Science and Society: Petroleum Engineers and the Oil Fraternity in Texas, 1922-65” Social Studies of Science (August, 1989).

Bruce Sinclair, “Local History and National Culture: Notions on Engineering Professionalism in America” Technology & Culture (October 1986). 
EXAM March 31

Week of April 3: Engineers into Politics 

(Lecture material from Ed Layton’s Revolt of the Engineers)
Reading: Donald C. Jackson, “Engineering in the Progressive Era: A New Look at Frederick Haynes Newell and the U.S. Reclamation Service” Technology & Culture (Jul., 1993).

Jeffrey Herf, “The Engineer as Ideologue: Reactionary Modernists in Weimar and Nazi Germany ” Journal of Contemporary History (Jan., 1984).

Hoover speeches (handout)

Week of April 10: Engineering, Technology and the Military, 20th century Version

Reading: Glenn Bugos, “Manufacturing Certainty: Testing and Program Management for the F4 Phantom II” Social Studies of Science (May 1993)

Stephen Johnson, “Three Approaches to Big Technology: Operations Research, Systems Engineering and Project Management” Technology & Culture (Oct., 1997).

Week of April 17: Computing

Reading: Michael S. Mahoney, “Roots of Software Engineering”  
Jennifer Light, When Computers were Women” Technology & Culture (July 1999).

Annals of the History of Computing (selection, handout)

PAPER April 17

Week of 24: Gender

Reading: Wendy Faulker, “ Dualisms, Hierarchies and Gender in Engineering” Social Studies of Science (October, 2000).

Carroll Pursell, “’Am I a Lady or an Engineer?  Origins of the Women’s Engineering Society in Britain”  Technology & Culture (Jan., 1993).

EXAM April 27, 2:00PM
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