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The first year of the engineering curriculum at University of Detroit Mercy UDM includes a
course titled Engineering Graphics and Design that is required of all engineering majors. This
type of course is very common and achieves, among others, the following objectives: it gives the
student an exposure level experience with the various engineering disciplines; it provides the
student with the training to communicate using engineering drawings; and, it leads the student
through the design process.

The value of teaching design to freshmen students is well documented™? and is understood to
help with the all-important retention® into the second year and beyond. More importantly, the
National Academy of Engineering released two reports imploring the engineering education
community to provide context to engineering design projects*® and to do so very early in the
curriculum. The all-important context to the engineering projects has manifested itself in a
number of ways. The oldest and, perhaps, the most prevalent practice is the industrially
sponsored project which brings real-world, actual engineering cache to the design experience.®
In the mid 1990’s, the focus in the engineering education literature seem to have shifted towards
“bottom-of-the-pyramid” design projects’® which provide “more emphasis on the social,
environmental, business, and political context of engineering™'® as described by the Committee
on Engineering Education of the National Academy of Engineering and strongly encouraged and
funded by organizations such as the National Collegiate Inventors and Innovators Alliance
NCHA (www.NCIIA.org). More recently, around the mid 2000’s, a newfound focus emerged on
Sustainability and Green Engineering.** This was not as much a change in focus as a
realignment as sustainability is a prerequisite to the long terms success of anything and thus will
benefit whatever endeavors one undertakes. One need only look at a brownfield that used to be
an industrial site in a developed country to realize that thinking about the future is critical at the
planning and design stage. The work presented here is in response to the need to add
sustainability into the engineering curriculum and draws on a number of examples that can be
found in the literature.”*™

After deciding to create a module on sustainability to be introduced into the freshman design
class, the question turned to the manner and form that such a module will take. The module had
to cover all six of Bloom’s level of cognitive developmentlg”16 (knowledge, comprehension,
application, analysis, synthesis and evaluation) and to do so in a short time of three contact
hours. The compressed timeline and diversity of requirements associated with introducing a
demanding subject such as sustainability necessitated the use of a software platform. The
software chosen for this module is Sustainable Minds"’ (http://www.sustainableminds.com/).



http://www.nciia.org/
http://www.sustainableminds.com/

The module employs the terminology of Life Cycle Assessment LCA used by the Sustainable
Minds software and in particular, the concepts of process flows vs. environmental impact
categories. The process flows consider the energy, water and materials use and environmental
releases; such as, air emissions, solid waste disposal, and wastewater discharge of the product are
considered and measured. The environmental impact categories consist of the categories of
human health and ecological effect, namely ozone depletion, smog, acidification, global
warming, ecotoxicity, among others.

The learning outcomes associated with this module, as related to Bloom’s levels of cognitive
development are given in the following table.

After partaking in this module, students should be able to:

Knowledge Define the terminology associated with process flows and environmental
impact categories.

Comprehension | Describe the effects of LCA’s impact categories and process flows as relate
to the health and future of the human race.

Application Calculate the environmental performance of a particular concept design
using the Sustainable Minds software.

Analysis Compare and contrast the environmental performances of various concept
designs.

Synthesis Devise an optimal concept design in terms of environmental performance.

Evaluation Justify the choices made.

The authors will showcase the module and relate the work to several concepts of a disposable
drinking cup for hot liquids.
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