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The Oregon Institute of Technology, as one of its two core academic focuses, began a Bachelors 
of Science program in Renewable Energy Systems (RES) in the Spring of 2005.  This degree 
program integrates the engineering principles required by recent college graduates who choose to 
enter the growing field of renewable energy engineering. 
 
The curriculum for the RES degree combines the mechanical, electrical, and chemical 
engineering proficiencies associated with power systems in general, and renewable energy 
systems in particular.  The courses integrated into the curriculum focus on three fundamental 
paths; electrical engineering courses geared towards power production and distribution, along 
with the device physics associated with photovoltaic systems; mechanical engineering courses 
aimed towards heat transfer, fluid flow and thermo dynamics; and background course work 
fundamentals for bio-fuel and fuel cell chemistries.  These three educational pathways become 
integrated in senior-level courses that cover broad topics such as energy system integration and 
energy accounting, as well as more specific topics such as wind systems, biomass energy, net-
zero building design, and renewable energy transportation systems1.  
 
We are designing the RES Bachelors of Science degree program at OIT as an open-curriculum 
model, which may be accessed and amended by other institutions.  These participating 
institutions are all given access to an on-line development forum call REO, the Renewable 
Energy Open-Curriculum Development Project.  We feel that it is in our best interest as an 
institution to facilitate the growth of a plethora of RES-related instructional programs, and REO 
is a forum through which we may hasten the development and dissemination of curricula.  In 
growing REO, we aim to attract undergraduate and graduate degree programs dedicated to 
renewable energy education, as well as high school science instructors who choose to incorporate 
renewable energy topics in their courses.   
 
Our RES curriculum is particularly suitable for rapid integration into engineering programs that 
currently offer both electrical and mechanical engineering degrees.  Such programs already have 
in place the courses in engineering fundamentals necessary to prepare students for upper-level 
course work in renewable-specific classes.  Upper-division courses may then be adapted based 
on the course modules from our curriculum. 
 
In order to integrate industry-level expertise into the curriculum, upper-level courses in our RES 
curriculum will be taught by professors with experience in renewable energy technologies.  At 
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OIT, many of the courses in our curriculum will be taught by full-time industry experts who join 
the OIT faculty as adjunct professors.  The adjunct model is a proven success at OIT, and is 
currently employed by several of our bachelor degree-granting programs, including our 
Mechanical, Manufacturing and Electronics Engineering Technology programs.  OIT curriculum 
is modularized to accommodate the adjunct model; coursework is packaged such that it may be 
effectively transferred to adjuncts who have minimal time for course development2.  Modular 
courses are ideally suited for online development due to their comprehensive coverage of course 
expectations and their compact collection of curriculum materials. 
 
Cooperative Curriculum Development 
 
The task of developing curriculum for an entirely new bachelor degree program is certainly 
consuming, especially when many of the upper-level classes are unique to this degree and 
intended to present a caliber of education commensurate with traditional engineering-level 
coursework3.  Our challenge is compounded by the fact that OIT is a small institution, and our 
current RES faculty consists of only one full-time teaching instructor.  By leveraging the 
expertise of other interested institutions and cooperatively participating in the development of 
curricula, the size of the task lessens considerable.  In addition, the varied array of RES 
coursework demands the attention of experts in nanotechnology, physical and organic chemistry, 
semiconductor materials, aerodynamics, biology, power generation and distribution, and energy 
auditing as well as other far-reaching disciplines.  Such a wide range of disciplines will certainly 
never be fully grasped in depth by any one individual.  The REO cooperative development 
project is advantageous in approaching this problem in that specialized coursework may be 
developed by REO members possessing the appropriate backgrounds.  Other REO members may 
then gather curricula for their individual programs, confident that the materials were developed 
by industry experts. 
 
Furthermore, REO members may choose the curriculum material they wish to develop and 
incorporate into their curriculum.  Based on specialized needs, curricula may be selected to 
accommodate programs that concentrate on, for example, wind turbine technologies or bio-fuel 
farming and refinement.  Furthermore, the academic level of course materials may be tailored to 
meet the demands of various institutions.  For example, a high school physics instructor may 
wish to incorporate a fuel cell lesson into their curriculum.  If fuel cell curricula exist on the 
REO network for third-year level undergraduates but not for high school students, the high 
school instructor can quickly adapt this posted fuel cell material for their needs rather than 
developing new material from scratch.  Once modified, this high school-level fuel cell 
curriculum would then be posted on REO, making it available to other high school programs. 
 
Implementation 
 
The REO open-curriculum development web application is hosted on a server maintained by 
OIT in Portland, Oregon.  The server is primarily dedicated to hosting REO; the open-curriculum 
development application and the various course materials.  The application that hosts the 
Renewable Energy Open-Curriculum Development Project is called dotProject, which is a 
volunteer-supported project development application4.  DotProject allows users to manage 
projects through an online forum by providing features such as file management, task scheduling 
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and discussion forums.  These tools facilitate the development of projects between individuals 
connected exclusively through the Internet.  By design, dotProject addresses the project 
development needs of open-source software development groups (dotProject itself is an open-
source project), but is equally amendable to other development projects, such as college and high 
school curriculum. 
 
Conclusion 
 
Though our RES degree program has only been in operation for three terms, we have seen a 
considerable growth in interest from a wide variety of potential students.  The types of students 
looking to joining our program not only include the traditional high school graduate; we have 
also seen considerable interest from students who already have a bachelors degree, but who are 
attracted by the curriculum and career potential offered by our RES program.  The varied 
components of our curriculum are viewed as especially relevant to the current geo-political 
climate, and are regarded by many prospective students as considerably important.  A broad 
spectrum of the population shares these strong motivating factors, and this interest will serve to 
inspire the student numbers capable of providing sustained growth for RES degree programs 
throughout the world. 
 
A study by NREL and its partners within the National Center for Photovoltaics predicts that 
within twenty years, the solar energy industry will employ more than 150,000 Americans in the 
photovoltaic industry5, and this trend is likely to be replicated worldwide.  Similar growth is 
projected for the solar thermal industry, while the U.S. wind power industry saw a tenfold 
increase in installation between 1993 and 20036.  All of these industries will demand a workforce 
versed in engineering fields relevant to renewable technologies.  This presents an enormous 
challenge for the education and training of the next generation of employees.  
 
These factors enforce the conclusion that significant demand exists for an engineering education 
package that has not yet been developed.  Renewable energy engineering degree programs would 
meet the demands of both the increasingly energy-conscious student population and the rapidly 
growing renewable energy industries.  OIT and other REO participants can leverage their 
combined efforts to meet this demand more quickly and effectively than can institutions 
operating in parallel without cooperation. 
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