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o UR DEPARTMENTS OF chemical engineering at 
Washington State University (WSU) and the 

University of Idaho (UI) have been successfully 
coordinating their graduate offerings for the past 
two years. The universities are just eight miles 
apart and travel time from classroom to classroom 
is under thirty minutes. Like many similarly sized 
graduate programs in the country, we lacked the 
critical mass to sustain an expanded course offer­
ing so desirable for a quality doctorate program. 
By joining forces for graduate course-work, we 
have a combined pool of about forty full time 
graduate students and fourteen full time graduate 
faculty, which allows for a wide variety of course 
offerings. 

Historically, most of our entering graduate 
students pursue the Master of Science degree, 
with far fewer numbers opting and being accepted 
for doctorate work. To meet the needs of the 
master's student, a basic core of graduate level 
courses must be offered every year. This require­
ment left little room in the teaching schedule to 
off er additional courses for the doctorate program 
and we relied extensively on the departments of 
math, chemistry, and other engineering dis­
ciplines. Adding to this problem was the desire 
and need on the part of the faculty to teach ad­
vanced courses in their particular area of ex­
pertise. 

Prior to our decision to formalize our co­
operation, we had encouraged students to take 
classes of interest at the other university. This 
non-intervention approach had three major 
obstacles: the different academic calendars, ar­
ranging compatible course schedules, and lack 
of course offerings. 

Calendar. The two universities both operate 
on the semester system, however UI has an early 
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start (late August) compared to WSU (mid to 
late September). While UI was starting its second 
semester, WSU had three weeks remaining on 
their first. Scheduling of courses was then difficult 
in that we had to interface four separate 
schedules. An additional (and remaining) problem 
is that neither professors nor students are able 
to take advantage of a traditional spring break, 
which occurs at different times at the two uni­
versities. 

Course· Scheduling. A course scheduled in the 
middle of the day in effect wasted nearly a half 
day in attending one class at the other campus. 
Even though the transit time is about 25 minutes 
a student finishing a class at one campus at 10 a~ 
could not start a class at the other campus until 
11 am. Coupled with the built-in inertia of getting 
started on a new task (coursework or research), 
we found that students taking classes at the other 
university were wasting a lot of valuable time. 
There were also many conflicts in the two 
schedules. 
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Course Availability. Since we are obligated to 
provide a basic graduate offering for the Master 
of Science program, we found that we were in fact 
teaching nearly the same courses ; there was 
seldom any advantage in taking courses across 
the state line. 

Once we agreed to coordinate our graduate 
offerings we were forced to address these and 
other unforeseen problems. We did, however, have 
enthusiastic support from the administrative 
officers at both universities. We have resolved 
most of these problems in a quite satisfactory way 
and wanted to share our experiences. 

TABLE I 
Joint Graduate Course Offerings 

FALL 1981 

Transport Phenomena (WSU) 
Polymer Reactor Engineering (WSU) 
Chemical Engineering Analysis I (UI) 

process simulation 
Advanced Plant Design (UI) 

SPRING 1982 

Chemical Engineering Kinetics (UI) * 
Biochemical Engineering (UI)':' 
ChE Thermodynamics (WSU) 
Digital Process Control (WSU) * 

FALL 1982 

Transport Phenomena (UI) * 
Advanced Plant Design (UI) 
Chemical Engineering Analysis I (WSU) * 
ChE Thermodynamics (WSU) * 

SPRING 1983 

Multi Phase Transport & Reactions (WSU) 
Chemical Engineering Kinetics (WSU) 
Chemical Engineering Analysis II (UI) 

statistics and experimental design 
Mass Transfer Operations I (UI) 

diffusional 

Fall 1983t 

Transport Phenomena (WSU) 
ChE Thermodynamics (WSU) 
Chemical Engineering Analysis I (UI & WSU) 
Advanced Heat Transfer (UI) 

SPRING 1984t 

Chemical Engineering Kinetics (UI) 
Biochemical Engineering (UI) 
Advanced Extractive Metallurgy (WSU) 
Mass Transfer Operations II (WSU) 

physicochemical hydrodynamics 

*Taught via two-way microwave 
t Scheduled for 1983/84 

FALL 1983 

By joining forces for graduate 
course-work, we have a combined pool of 

about forty full time graduate students and fourteen 
full time graduate faculty, which allows for a 

wide variety of course offerings. 

DEVELOPMENT OF THE PROGRAM 

First Attempts 

The initiation of the cooperative course pro­
gram took place in the spring of 1981 with a single 
course (ChE 523-Basic Concepts in Catalysis) 
which was taught at WSU. The difficulties en­
countered at that time were primarily involved 
with the paperwork of getting students registered, 
assigning grades and the everpresent problems as­
sociated with academic calendars at the two uni­
versities. The latter initially was solved by teach­
ing the course on a compressed schedule so that it 
began on WSU's schedule (February) and ended 
on Idaho's schedule (mid-May). UI had previously 
adjusted its daily class schedule to start all 
classes on the half-hour; this change gave UI 
an extra class period and also fit well with the 
WSU schedule, which starts on the hour. We 
found the easiest way to deal with the paperwork 
was to simply cross-list in both university catalogs 
all the graduate courses in both departments. The 
formalities were soon in place and the bookkeep­
ing problems were eliminated as obstacles. 

The Basic Program 

By the following semester (Fall, 1981), the 
basic elements of the program as we know it today 
were established. Certain "core" courses (Trans­
port Phenomena, Chemical Engineering Analysis, 
Thermodynamics, and Chemical Engineering 
Kinetics) were identified as being common to both 
curricula; with the exception of Thermodynamics 
it was agreed to teach the core program in 
alternate years at each university. This sharing 
of core courses left room for several additional 
courses to be offered by our two faculties. Table I 
shows the courses which have been taught under 
this program since the fall of 1!:181 and those 
planned for the 1983/ 84 academic year. 

The specific courses to be offered in a given 
year are decided in consultation between the two 
departments and are based on core requirements, 
faculty research interests and balanced teaching 
loads. While the core courses are taught each 
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year, the remaining four courses are taught for 
the most part in alternate years and reflect the 
research interests of individual faculty members. 
Thus UI teaches courses in biochemical engineer­
ing, mass transport and plant design while WSU 
concentrates on digital process control, extractive 
metallurgy and polymer reactor engineering. 

Trial and Error 

As with any attempt at innovation, unantici­
pated problems arise. We dealt with these in the 
time-honored engineering methodology of trial 
and error. As mentioned, our first attempt at 
solving the scheduling conflict was to teach on a 
compressed schedule to avoid the semester "over­
lap" period. Whereas this had worked for one class 
in the spring of 1981, it posed too great a burden 
when students were taking more than one course. 
The eventual solution was to start the fall se­
mester on Idaho's schedule (early start) and the 
spring semester on WSU's schedule (February 
start) . This approach leaves about six weeks be­
tween semesters (including Christmas break), a 
time when graduate students can devote efficient 
time to their research projects. The ultimate 
solution for us is that WSU will switch to an early 
start calendar commencing August 1984. 

Another problem that had to be dealt with 
was the deliverance of students from one institu­
tion to classrooms at the other. We started off by 
using university vehicles, then we experimented 
with a 2-way microwave video link (see Table I) ; 
for the present we have settled on car pooling. 
To minimize transportation time, all graduate 
classes on the same campus are taught one follow­
ing the other, and we teach three credit courses 
twice per week (11,/2 hour lectures). UI offers its 
classes Tuesday /Thursday afternoon, and WSU 
offers its classes Monday/Wednesday afternoon. 
Scheduling these blocks of time is flexible to meet 
the needs of the two programs and to interface 
with the undergraduate program. 

The use of the microwave link is very time 
efficient and has a great deal of potential. How­
ever, both students and faculty were resistant to 
its use and we have temporarily discontinued 
this approach. Both universities are upgrading 
their microwave systems and it is likely that we 
will try it again once these modifications are in 
place. We also learned that intensive analyses 
courses such as "Chemical Engineering Analysis 
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I" are not well suited to this type of program. 
This course requires a great deal of independent 
student effort using computer simulation tech­
niques. As a result, most of the instruction is 
tutorial in nature and, beginning Fall 1983, both 
departments will offer this course independently. 
For one professor to keep two computer systems 
happy was just too much work. Requiring students 
to become familiar with a different operating 
system also seemed inappropriate, not to mention 
the problems to be faced gaining computer access. 

ADDITIONAL COOPERATIVE VENTURES 

Not only has this program achieved the ob­
jectives of being able to offer broad based gradu­
ate courses while maintaining acceptable teaching 
loads, other cooperative ventures have arisen as 
well. An obvious extension is the joint sponsorship 
of visiting seminar speakers. Each department 
maintains a separate graduate seminar series with 
speakers often participating in both series. In 
addition, we join forces to sponsor at least one 
speaker per semester. We are able to attract (and 
compensate) many visitors by this method that 
we otherwise could not bring to our campus. The 
two departments take turns choosing the speakers 
in alternate semesters and visitors spend one day 
on each campus. Joint research efforts, are an­
other extension ; a research program in food pro­
cessing is currently being developed since it is a 
subject area of regional interest and combines the 
complementary talents of two faculty members. 
We have even had one student complete his course­
work at one institution and conduct his research 
under the supervision of a faculty member at the 
other. Though this relationship between professor 
and student is not expected to be a common oc­
currence, it does illustrate the degree of flexibility 
and responsiveness that can result from a co­
operative program between universities. • 
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simulate the use of a chemical decontaminant to 
neutralize a contaminant, otherwise trapped, 
within the cavity. This work has already been 
published [7]. 

Parallel to these theoretical endeavors, an ex­
perimental program is in progress. Fig. 7 suggests 
the type of studies underway. A large (one centi­
meter) rectangular cavity is created in a flat plate, 
and can be filled with a liquid, containing a dye, 
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