First Year Studies Program (H&SS)
Rensselaer Polytechnic Institute—Fall 2006
IHSS 1975
The Social Dimensions of Engineering
Tuesday & Friday 12-1:50p

Location: SAGE 5711
Instructors:

Atsushi Akera (STS, Sage 5206, akeraa@rpi.edu) 

& Lisa Trahan (FYE co-facilitator, Academy 4100, trahanl@rpi.edu) 
Office Hours:

Atsushi: F 2-3 or by appointment*

Lisa: by appointment
*Also available most Fridays, 4-5pm, by prior arrangement

at the Daily Grind in downtown Troy (46 Third Street, 272-8658).
Course Description:

What does it mean to be an engineer? How are the different branches of engineering different? What is it like to work on an engineering project, and how do engineering workplaces operate? While we will only dabble in the technical aspects of engineering (this being a humanities course), our hope is to demonstrate that many of the answers to these questions rests with the social dimensions of engineering. This course is based on doing as well as reading; you will be given an opportunity to create your own mock engineering firm, and address real-world challenges through several engineering projects that emerge out of the different sub-disciplines of engineering. We will also explore the social significance of engineering work, and the professional responsibilities of engineers, and address other questions that may be relevant to your future career. This course is ideally suited to first-year engineering students who are enrolled in “ENGR1100—Engineering Foundations,” but may be taken by any student with an interest in the social aspects of engineering.
Course Format:

Think of this course as an exercise in active exploration, self-reflection, and critical thinking. Unlike most high-school classes where you are simply given a body of established wisdom, the answer to all of the questions we’ve posed above rests with your own interpretation and exploration of these issues. While we have two common texts to provide a kind of backbone for this course, throughout the semester we will be asking what readings you would like to read, and will ask you to participate in the process of finding relevant readings for everyone to undertake. This includes our collective decision about which branches of engineering you wish to explore. We should be able to examine at least three engineering disciplines by the end of the semester.

The class itself is split roughly 50-50 between the readings and the team projects. Since the class meets every Tuesday and Friday, we will generally discuss the readings on Tuesdays, and engage in some aspect of the team projects every Friday. In addition, there will be a series of special sessions on Fridays that will allow us to pause to reflect on the course, and to think specifically about your learning process (see below).
Integrated Studies Pilot Program
As some of you may already know, I, Dr. Akera, am the director of Rensselaer’s First Year Studies Program, and this course is part of a minor pilot program called “Integrated Studies.” The main objective of this program is to help first year students with their transition to higher education, through specific opportunities to reflect about the learning process and your learning experience. On selected Fridays, the second hour of the class will therefore be devoted to conversations about specific aspects of the learning process. We are also fortunate to have the Dean of Rensselaer’s Office of the First-Year Experience, Lisa Trahan, with us this semester, who has offered to serve as our co-facilitator for these sessions. A list of these special sessions is provided below.

Course Objectives:
The objectives of the course are as follows:
· Active exploration and demonstrated progress in understanding the social dimensions of engineering. While this should emerge out of the assigned readings and other class exercises, it is important that you demonstrate ownership of these issues, and that the knowledge that you end up with is based on your active exploration and own interpretation of the various issues raised by this course. This will probably be demonstrated through your weekly though-pieces, as well as your contributions to class discussions and to the team projects.

· Effective teamwork and an appreciation for engineering group work. This should be demonstrated primarily through the quality of your team projects, but also through conversations and one or more written essays about the nature of engineering work.


· Active engagement and original interpretations about the social and professional responsibilities of engineers. Through our conversations about the readings, through your thought-pieces, and through the team projects, you should also develop a sensitivity towards the social responsibilities of the profession.

Required Texts:

The following texts are the required for this course:

Tracy Kidder, Soul of a New Machine (Boston: Back Bay Books, 2000). (isbn: 0316491977)
Henry Petroski, Invention by Design (Harvard University Press, 1996). (isbn: 0674463684)
Both books should be available at the Rensselaer Union Book Store. (You can probably also find them used at Amazon Marketplace.) We will also be distributing copies of selected readings throughout the semester. To provide you with a photocopy of these articles, we will be collecting a photocopying fee of $8 per student, payable in cash or check (made payable to “RPI”). This will be due by the end of the first week of class. (But please let us know if this presents a financial hardship.)
Grading & Evaluation
Evaluation is directly related to the course objectives as given above, with equal weight (33-1/3%) assigned to each. Please also note that attendance in this course is required; specified penalties for excessive absences are listed in the “fine print” below. Class participation is also an important component of the course, but our measure here is how well you contribute to the collective experience of the class, and not how often you speak. Speaking up is important, but so is listening, interpreting, and understanding the wisdom offered by others. In any event, make sure not to dominate conversations, since this may count against you! We also reserve the right to modify a grade based on the individual circumstances of a student.
Overview of Assignments

“Thought Pieces”
Given our focus on your personal exploration of the social dimensions of engineering, a major component of the course will be a weekly “thought piece,” generally written in response to the week’s assigned readings. Just in fairness to the other students in class, the thought pieces must reflect the readings you did for the week. (Informed essays that build on the knowledge presented by others are generally much stronger than those where you simply spout out your “opinion” without the benefit of a well-researched text.) You are allowed to substitute readings, especially when you feel inspired to explore a specific issue in greater depth, but also please do so within reason since the class itself will depend on people having completed a sufficiently common body of readings to have a meaningful conversation.
The thought pieces are meant to be fairly simple writing exercises, somewhat easier to write than a formal essay. While they must appear as coherent pieces of writing (i.e., no “bulleted lists” of your thoughts), they may be part of your process for “actively exploring” the social dimensions of engineering. Keep in mind that the primary criteria for evaluation will be the stated course objectives. I do not grade for writing, except to the extent to which grammatical and stylistic problems interfere with how well you convey your ideas. Each thought pieces should be offered as a single, coherent essay of 300-500 words in length (1 to 1½ pages, double spaced).

Your thought pieces will be graded on a modified pass-fail system. The grade you receive may be one of the following:

· Superior: Strong, original essays that demonstrate original interpretations and understanding about the social dimensions of engineering (or other topic, such as teamwork and the nature of the engineering workplace, as specified in the essay assignment). Superior essays are typically longer than standard thought pieces, and will often include sources and personal experiences beyond the required readings.
· Pass +: A good, solid essay that actively explores the social dimensions of engineering. While the essay may begin with a summary of an author’s arguments, it generally progresses to an original set of interpretations, and demonstrated “ownership” of the issues presented in the assigned (or elected) readings.
· Pass: A reasonable essay, but one that is more or less just a summary of the author’s arguments that does not demonstrate how you’ve tried to delve into, and think independently about the issues raised by the author, or at least tried to critique what the author tried to present.
· Not-Yet-Pass: Typically, an essay that does not adequately demonstrate that you completed all of the assigned readings, or suitable alternatives.
· Fail: Failure to turn in an assignment, or an essay that does not reflect acceptable effort.
All essays, except an essay that receives a failing grade, may be revised and resubmitted within two weeks of the date that we return the papers (exception: all assignments are due by the last day of class), provided that you turn in both the original and revised version of the essay. Please also note that the grade of “Superior” is issued only occasionally.

Synthesis Essays

Towards the end of the semester, we will be assigning a series of “synthesis” essays in lieu of the weekly thought pieces. This will give you an opportunity to tie together some of the readings and ideas you encountered earlier in the semester. This is also designed to serve the pedagogic (i.e., “teaching philosophy”) goal of helping you to internalize (“make your own”) and retain the knowledge you acquire in this course. Some of the questions posed will also give you an opportunity to apply the knowledge you obtained in novel, hypothetical situations. Further details will be provided some time around week 10.

Electronic Portfolio:
Throughout this semester, you will also be compiling an electronic portfolio of all of your work. We’ll provide further details about the electronic portfolio later, but for now, we’d like to encourage you to keep all of the work that you do in separate folders containing the following:
· A folder containing all of your weekly thought pieces.

· A folder for all of your “Synthesis Essays”

· A folder for the various components you design for your team projects.

· (Team leaders should also keep a copy of the final version of each team project in a separate folder.)

You will be burning this data onto a CD-ROM at the end of the semester. Dr. Akera will then be using this CD as the basis for issuing your final grade.

Team Projects:

During this course, we’d like to undertake three different team projects, each of which will unfold in two parts. The first part involves that of “reverse engineering” a technological artifact (say, a toaster), and trying to figure out the physical laws, material composition, and engineering design principles that went into the development of this artifact. The second part then involves taking this “technical” knowledge, and applying it to a social problem (say, a rice-cooker for the Indonesian market). Consistent with the current trends in economic globalization, and Dr. Shirley Ann Jackson’s call for dealing with the “silent crisis” in engineering education, part II of each project will always be based on addressing a global market; indeed, when we encourage you to create your engineering firm, we will begin by asking you to create a firm in a country other than the United States. (You may, however, be US expatriates working for these globe-trotting firms.)

We will collectively choose projects that allow us to explore different sub-disciplines of engineering. A toaster, for instance, would cover basic electrical and mechanical engineering (and operate in the consumer products sector). An inkjet printer might allow us to explore computer and systems engineering, while also dealing directly with chemical and materials engineering (for the semiconductors, as well as the electrolytic inks). This year, I am not specifying these projects at the outset, and we will choose them based on everyone’s collective interest about what part of engineering you would like to explore. (Keep in mind, however, that it may be a little difficult to take apart a bridge or nuclear reactor.)

Assigned Readings and Transition Topics
Academic Transition Topics

The following is a tentative schedule of our academic transition topics. (We may modify the schedule based on circumstance.)
Week 1:
What is an engineer? And what are our goals for this course?
Week 2:
What’s the value of an academic text? And how should we approach popular texts?

Week 3:
What makes for effective class discussions? Why is it important to “listen” as well as “speak”?

Week 4(tue):
How did the presentations go? What makes for a good presentation?

Week 4:
What is Dr. Akera looking for in our weekly thought pieces?

Week 6:
What makes group work work?

Week 8:
How do you deal with the mid-semester crunch?

Week 10:
What have we learned? What do we still need to cover?
Week 13:
What does it mean to be an engineer? What are our social responsibilities?

Week 14:
How do you write for an audience?

Week 15:
What were our goals? Did we accomplish them? What should we seek out next?

We will also be integrating a series of team-building exercises at the start of the semester. We also hope to meet individually with each student during week 10 or 11. Team project presentations will also be interspersed throughout the semester.

Sample Work Schedule
Because we are designing the course collectively, not everything can be specified in advance. Here’s the product of last year’s effort, which can provide us with a starting point. I have a couple of schedule conflicts this year, which we’ll discuss in class.
Unit I: Engineering Design (Consumer Products, Mechanical/Electrical Engineering)
8/30
Introduction (no readings)

9/2
Petroski, Invention by Design, chap. 1-2

9/6
Bijker, Of Bicycles, Bakelites and Bulbs, chap. 1-2. (minimally, read pp. 1-11 and pp. 19-53)
9/9
Forty, Objects of Desire (handout)

9/13
First team presentations (part I)
9/16
History of a consumer technology—The Blender (A mix of popular / web-based readings)
Unit II: Teamwork and the Practice of Engineering (Electronics/Computer Engineering)
9/20
Kidder, Soul of a New Machine, chap. 1-3
9/23
First team presentations (part II) (no readings)
9/27
Kidder, chap. 4-7 (min. chap. 5-6)
9/30
Latour, Science in Action, Introduction (p. 1-17)
10/4
Kidder, chap. 8-16 (min. chap. 10-11)

10/7
Second team presentations (part I)
10/11
(no class—Monday schedule)
10/14
Latour, Science in Action, chap. 1-3 (min. chap. 3)
10/18
Petroski, chap. 6

10/21
Second team presentations (part II) (no readings)
Unit III: Politics and the Engineering Profession (Civil, Mechanical, Chemical Engineering)

10/25
Petroski, chap. 7 (min. Petroski, but not Thomas)

10/28
Thomas Friedmann, The World is Flat (selection)
11/1
Kim Fortun, Advocacy After Bhopal (selection)
11/4
(no class – time reserved for group work)
11/8
John McPhee, “Atchafalaya,” chap. 1 in Control of Nature.

Synthesis essay #1 due
11/11
Condit and Pipes, “The Global University,” Issues in Science and Technology (Fall 1997).
Unit IV: Engineered Systems (Civil / Systems Engineering)
11/15
Petroski, chap. 9 (bridges)
11/18
MIT, “Report of the Committee on Educational Survey,” (1949). (Lewis Survey)
11/22
Thomas Hughes, Networks of Power, (selection)

Synthesis essay #2 due
12/2
Westrum, Technologies and Society: The Shaping of People and Things (selections)
Unit V: Final Presentations & Closing
12/6
Final team presentations (no readings)

12/9
Electronic portfolio due


Synthesis essay #3 due

(no thought piece)
The Fine Print:
Attendance:  Attendance is required in this course. You may miss two classes without penalty.  Beyond this, you must make up any additional absences, excused or unexcused, through extra assignments as negotiated with the instructors.  You are still responsible for turning in all assignments.  If you miss a scheduled meeting with your instructor or instructors without notifying him or her twenty-four hours in advance (use email), this will also count as an absence.  Excessive absences, if not made up, will substantially affect your final grade—1/3 of a letter grade per absence over two absences.
Writing vs. Class Participation:  In recognizing that some students have real difficulties speaking up in class. Dr. Akera, at his discretion, may grant individual students the right to submit additional written work, or place greater effort into the normal written assignments in lieu of class participation.  Specific arrangements must be made with Dr. Akera during the first three weeks of the course.

Late Submissions:   The deadlines in this course are firm.  No late papers or projects will be accepted except through prior arrangement.

Gender Fair Language:  Students in this course are expected to use gender fair language in their writing.  Every time you use a masculine-oriented word to refer to people in general, the implicit effect, even if unintended, is to whisper: women don’t count.  Essays and projects that do not use gender fair language will not receive a passing grade.  If you are unfamiliar with the practice of gender fair writing, you should read "Gender Fair Language,” written by Jenny Redfern of RPI’s Writing Center.  See, www.rpi.edu/web/writingcenter/genderfair.html.

The Writing Center:  Writing is an important component of the work of engineers. Believe it.  In addition to proposals and reports, you will be writing five to ten memos and emails each day.  Your performance will be evaluated based on how effectively you convey your ideas. Periodically, you and/or your team may be advised to seek out the services of the Writing Center.  The Writing Center is located at Rm. 154A in the Folsom Library. You may obtain further information at 276-8983, or http://www.wecc.rpi.edu/. Dr, Akera may also require you to have someone at the Writing Center go over your written assignment before you can resubmit it for consideration.  If this is the case, you must obtain a stamp from the Writing Center, and then turn in both the original, stamped (this may be the original or an initial revision), and final version of your assignment.  Keep in mind that improving the mechanics of writing on any assignment will not be enough to receive a better grade.
ESL / LD Students:  The requirements for this course can and will be adjusted to serve the needs and capabilities of ESL and LD students.  Students who have difficulties reading or writing should feel free to notify the instructors about their particular situation.  In general, the guideline we will use is to require at least five hours of reading per week.  Likewise, ESL/LD student should expect to spend an average of one to two hours per week on their written assignments, exclusive of teamwork. 
Use of Student Generated Materials:  All materials submitted as part of a team project (proposals, interviews, critiques, etc…) will be treated as public information.  It may be posted on the course website, evaluated, and/or distributed through other media for the purpose of educational research, and for the benefit of other students and instructors.

Academic Honesty:  Student-teacher relationships are built on trust.  Students must trust that teachers have made appropriate decisions about the structure and content of the course, and teachers must trust that the assignments students turn in are their own.  Acts that violate this trust undermine the educational enterprise.  They contradict our very reason for being at Rensselaer.  The Rensselaer Handbook defines various forms of academic dishonesty and the procedures for responding to them. RPI requires that each instructor specify the range of penalties that will be assigned for violations. These are offered below:
· Willful acts of plagiarism: failure of course, with a written judgment in the student’s official record

· Unintended but substantial acts of plagiarism: minus one letter grade from final grade, plus failure of assignment

· Other acts of academic dishonesty: Penalty will range from a warning, to one letter grade, to failure of the course, depending on the severity of the violation.
Students should note, in particular, that the penalties for plagiarism are quite harsh. Any use of another person’s work, including the use of specific ideas and interpretations, must be acknowledged through proper attribution.  All direct use of another person’s words must be placed in “quotations.”  You must indicate when you paraphrase another person’s work.  For some useful guidelines, see “Academic Citation Guidelines,” which Dr. Akera has developed for another course. It may be found at the following URL: http://www.rpi.edu/~akeraa/pe-IT/citation.html.
Note on Educational Research: All students in this course are being asked to participate in an educational research project that examines student learning experiences. The goal of this research is to explore the course structure, format, and topics in light of both student and instructor experience with the curriculum and related educational activities. Participation is voluntary and may consist of academic exercises, answering short surveys, participating in student focus groups, individual interviews and/or classroom observation.  Results of any of these data/instruments will be used only in aggregate form and no individual results will be reported or used in any way. All data beyond assigned academic exercises will be analyzed by researchers other than the instructor(s) for the course, and individual data will be kept confidential and not be seen by the instructor(s) teaching the course until all grades are posted as final. We ask you to participate in this research project: however if you prefer not to participate, we ask that you sign a statement indicating this preference. There is no penalty for not participating. However, initial grades will not be released until you have either elected to participate in the research project (by completing the survey, joining a focus group, etc) OR signed a waiver stating your preference to not participate in this research project. 
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