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So I’m very glad to be a part of these INES panels today. We had a wonderful time in Blackburg, where I presented a paper on the history of engineering education. But for today, I want to put on my other hat, as an instructor, to give you some sense of how my research and my teaching are intertwined. The talk today is also based on close collaboration with my co-author and colleague, Pamela Theroux, who is now in the School of Education at SUNY Albany.

[SLIDE 2] So my talk today is about a course we developed called “Social Dimensions of Engineering.”

Let me mention that I also serve as the Director of the First Year Studies Program at Rensselaer. Many of you will no doubt want me to proceed directly into a description of this course. [SLIDE 3] But being in STS, we should be aware of the fact that pedagogic initiatives of this sort happen in a specific context, and that the question of how we launch successful new initiatives in undergraduate education reform depends heavily on our ability to read and operate within these environments. With this in mind, I’d like to run us quickly through several items of background that I think may help to suggest how this kind of curricular effort may be transferable to other institutions.


[SLIDE 4] Without a doubt, one of the reasons we were able to launch this initiative was the First Year Studies Program. First Year Studies has been operating at Rensselaer for over 25 years, in offering highly accessible “topics” courses to entering students via the mechanism of small first-year seminars. [SLIDE 5] At Rensselaer, all of the first year seminars operate out of the School of Humanities and Social Sciences, which has made it possible for a group of us to define a coherent set of pedagogic strategies built around similar objectives and content. In addition, because of some endowment income, we had been fortunate enough to be able to offer, annually, two-day paid workshops to all FYS instructors, as conducted by an external facilitator dedicated to the quality of instruction in higher education. What this meant was that we had a set of pedagogic ideas, and a committed group of teachers, in a way that was somewhat uncommon, at least for an engineering school.


[SLIDE 6] Meanwhile, the “First Year Experience” came in with our then new President, as part of a new 5-year “Rensselaer Plan,” and was originally envisioned as a Student Life initiative designed to promote recruitment and retention. [SLIDE 7] However, we quickly developed a much more collaborative approach that set out to offer an integrated First Year Experience, specifically by finding ways to integrate academic transition topics into the framework of the FY seminar. What we came up with was the so-called “Integrative Studies” pilot program, where several instructors agreed to incorporate anywhere from 6 to 10 specific, academic transition topics into their FY seminar. Each was each of which was structured to give the student an opportunity to reflect on their learning process, and how it might differ in college as opposed to high school. Those piloting the course also agreed to a team-teaching strategy, where during those special sessions (which were usually 30 – 50 minutes long) the instructor would invite a qualified staff member from elsewhere on campus to join them in facilitating this open conversation.


[SLIDE 8] On the left is a list of the courses, instructors, and facilitators that have been involved in the initiative. It’s important to note that each instructor and facilitator had complete freedom to interpret each transition topic. Instead of discussing overly broad topics such as reading or writing, we all developed specific questions such as “What are our goals for this course?”, “What’s the value of an academic text?”, and “What is Dr. Akera looking for in these weekly thought pieces anyway?” (This last question invites the stronger students to share their knowledge about the difference between “critical thinking” and “summarizing a text,” even as it helps them to articulate this difference.)


[SLIDE 9] Meanwhile, the pressures leading to the Core Engineering Renaissance are no doubt familiar to most of you in this audience. As with other offices devoted to the core sequence of undergraduate engineering courses, [SLIDE 10] Rensselaer’s Core Engineering Office, and its director, Kevin Craig, were concerned with a broad array of familiar issues in revitalizing engineering education. [SLIDE 11] These included issues of retention; a desire to provide some kind of engineering experience during the first year; a focus on “foundations,” which at Rensselaer evolved into an interest in conveying “the fundamental body of knowledge”; and foundational skills in modeling, analysis, testing, and measurement. Less obviously, there was a desire to rekindle a sense of “engineering curiosity” among students who had become distracted with computers and other black-boxed technologies; there was also a desire to instill some sense of engineering practice. Finally, there was an interest in broadening engineering education, which could be tied to the professionalizing objectives of ABET and EC 2000. [SLIDE 12] This is what had made it possible to propose a direct collaboration, in developing an “Integrative Studies” course specifically suited for first-year engineers.


[SLIDE 13] Unfortunately, the time allotted to our papers requires all of us, I think, to skip over valuable background. But at this point, let me shift to the main subject of this paper. If you think about the main challenge of teaching a first year seminar on the “Social Dimensions of Engineering” [SLIDE 14] you’ll recognize immediately that the biggest challenge is in getting a bunch of engineering-minded students (who pay $27,000 a year to come to Rensselaer) to take an interest in the humanities. (This is Rembrandt’s Faust for those of you who don’t recognize it.) In any event, [SLIDE 15] our solution to the problem was to draw on the technique of “entrepreneurial simulation,” which one of us had first learned during one of our FYS Faculty Development Workshops. The idea that we could let our students create their own engineering startup or engineering consulting firm seemed like a good “hook” to get them interested in the social dimensions of engineering. [SLIDE 16] It also suggested some very “hands-on” approaches to learning that we knew would work well with these students.


[click on website] Rather than explaining this all verbally, let me run you through some of the actual material from this course. So this is our electronic course portfolio. [mouse roll down] And if you scroll down, you’ll be able to fetch the course syllabus, course policies, and all of the handouts and lesson plans from this course. [scroll further] But what I want to focus on for now are the team exercises. [click: Cereals Cooker] This is the first team project on the analysis and design of a “cereals cooker” [read description / scroll down] where the students are asked to do research on the “social history of the toaster”; take one apart that I bought for them at Target for $7.88 (made in China, as a matter of fact); and then produce a design proposal for a “cereals cooker” that offers a device for cooking some cereal grain for a society located somewhere outside of the United States.

[click back] What results from this exercise is a series of propoals and “public” presentations of their proposals [click Pan Pan (Presentation)], where you can begin to see the kind of creative energy and research that goes into this kind of project. This, please keep in mind, is by 18-year old engineering students, most of whom have never been outside of the United States. [continue through slide presentation]. In this case, this team is interested in exporting from India to Mexico, in taking into account the size of the Mexican market, and the market potential created by the fact that both India and Mexico are, in part, wheat-based flat-bread cultures.

[click back / back to powerpoint] [SLIDE 17] The reverse engineering aspect of the project was captured more in the written reports, where students were able to identify scientific laws and phenomenon such as the spring constant, the material composition of nicrome wire, and the design of the self-adjusting RC circuit used to generate timing circuit that would prevent the under-heating of the first toast placed in a cold-start toaster. While some might worry about allowing their students to do “engineering” work in a “humanities” course, I take as my inspiration Latour’s notion of “technoscience” and Law’s “heterogeneous engineering.” Let me just say that the students “get this,” and get this well, through the context of their very broad design projects.


[SLIDE 18] From the standpoint of pedagogy, what else this course mobilizes is the notion of peer-based learning. By assigning open-ended projects of substantial scale, the course makes it necessary to pursue teamwork, and to engage in collaborative learning. The mild level of competition across teams also brings students to model their work after the most successful teams; they are struck by the diverse solutions they see, and the different approaches to envisioning, especially, the “social dimensions” of engineering. We also make explicit use of other techniques, including peer critique, and the availability of a past work archive, which you currently saw in the form of our “electronic portfolio.”

[SLIDE 19] This is probably the oddest instance of invoking Paolo Freire’s Pedagogy of Freedom, or Pedagogy of the Oppressed, but the course is also based on his underlying principles about student empowerment. [SLIDE 20] Thus, what I do in this course is to allow the students [SLIDE 21: progressively advance slides] to select both the units and the readings for the course, in consultation with us as instructors. [SLIDE 22] You’ll also notice the slight slippage in the schedule, which is more about me as an instructor. [This is from this current Fall semester.]

[SLIDE 23] All in all, this course invokes a number of different pedagogies that encourage active engagement. This includes appealing to the students’ interests, via entrepreneurship and bringing “real” technical content into a humanistic curriculum; empowering students via open ended exercises that trusts their ability to generate relevant knowledge, and to select meaningful readings and topics that capture their current interest as it unfolds throughout the course; an explicit focus on working from student skills and abilities. I don’t assume that they can’t write or that they’re illiterate. In return, the students, especially via the team projects, come to recognize that strong writing is valuable even for an engineering career. [SLIDE 24] As already mentioned, peer-based learning strategies are invoked throughout the course design, and I believe, in the end, that it serves to demonstrate the value of humanistic knowledge via a collective impression that emerges among one’s peers. [Some of the value of educational simulation that I have not mentioned includes those of how the “real world” knowledge that the students already collectively possess are brought into the learning process, and how this offers synergies with teamwork and group work strategies.] And finally, the self-reflective components of this course asks students to learn how to learn, and to develop first a tolerance, and then an endurance for reading in the humanities. I consider both to be a necessary component of “critical thinking” and what we have come to call, at Rensselaer, “critical wisdom.”


[SLIDE 25] Let me also note that this course has been an effective vehicle for the delivery of STS concepts. [pause] [SLIDE 26] It also carries forward a number of associated objectives, such as those of strengthening writing abilities, oral communication, teamwork—all things that go along with ABET—but also a perspective on economic globalization, engineering practice, and the choice of engineering as a field and vocation.


[SLIDE 27] If I had the time, I would have liked to present detailed data on the outcomes of this course. [SLIDE 28] We have been quite meticulous about developing an effective assessment instrument, which my co-author, Pamela Theroux, has developed for the “Integrative Studies” pilot as a whole. [SLIDE 29] What follows is just one component of this assessment process, consisting of a detailed look primarily at the pre/post comparative essays assigned in this course. [SLIDE 30] This is but a preliminary assessment, currently without adequate controls. [SLIDE 31] However, it is based on constructing an assessment rubric for each of the four groups of three-to-six objectives listed previously. [SLIDE 32] This is a sample of some of the kinds of student responses that were used as inputs to the rubric. [SLIDE 33] And while the best samples demonstrate considerable achievement, let me also note that there are many, honest cases of more limited gains.


[SLIDE 34] As compiled—and let me note again that these figures are very preliminary—the results are as follows. For Primary Objectives, gains range from 10-20% for levels 4 or 5 (significant or outstanding), while anywhere from 45 to 55% of the students made “notable” gains. [SLIDE 35] Not surprisingly, content based objectives show a higher return than the more abstract learning objectives. “Notable” gain on the order of 55-80% are certainly considered strong for such a course. [SLIDE 36] The gains in terms of FYS objectives were more limited, with actual cases of regression occurring for up to 25% of the students. Though disappointing, this probably maps onto the sense of alienation and disengagement that accompanies the shift from high school to college, and my hope is that these numbers are better than those in a typical first-year course. [SLIDE 37] Transition topics also show somewhat more limited gains, although here the issue is also the development of appropriate instruments to adequately test these measures.


Thanks!

� FYE did not have enough staff to support “Social Dimensions of Engineering.” Therefore, in the case of our course, I teamed up with the co-author of this paper, Pamela Theroux, a clinical research assistant professor with specific responsibilities in educational assessment, who reported to Rensselaer’s Vice Provost for Undergraduate Education. Theroux holds a Ph.D. in Sociology, with a specialization in educational sociology and remains a visiting assistant research professor at RPI. She is currently in the (location).


� (reference to Mindell’s course at MIT)
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