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THE ACADEMIC ELITE IN CHE

Dear Editor:

A ranking of the most highly regarded doctoral
programs in chemical engineering was presented in
the November 1983 edition of Changing Times."
This ranking was based on a study published by the
National Academy of Sciences.'? For the ranking re-
ported by Changing Times two key measures of repu-
tation from the National Academy study were com-
bined: 1) "faculty quality" assessed how chemical
engineering professors around the country rated their
peers in the same discipline, and 2) "program qual-
ity" assessed how well the faculty thought each pro-
gram educated research scholars and scientists.
Changing Times combined these two measures and
derived a ranking of the top ten percent of the pro-
grams in chemical engineering. If one goes by the
assumptions of the Changing Times article, the eight
schools with the highest combined scores represented
the "academic elite" in chemical engineering—the
"best" programs in the country.

Given the subjective nature of the evaluation
process which produced the National Academy rat-
ings, I decided to examine the composition of the
faculties of the top eight schools. I suspected that
these departments would be substantially linked to
one another through the hiring of one another's
graduates, hence enhancing one another's reputa-
tions. I also expected that among the academic elite
there would be a high degree of academic "inbreed-
ing"—the hiring of graduates from one's own pro-
gram

I used the American Chemical Society Directory
of Graduate Research 1989 to examine the full-time
faculties of the eight highest-ranked chemical engi-
neering departments. An item of primary interest
was where the full-time faculty members at these
institutions had received their doctoral degrees. It
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soon became obvious that there were numerous in-
terrelationships among the departments in terms of
where the faculty had received their doctoral de-
grees.

The following table lists the top-ranked depart-
ments and indicates the percentages of full-time fac-
ulty who received their doctoral degrees from one of
the "elite" departments on the list (which includes
those who received their degrees from the same de-
partments where they are currently on the faculty).

Percentage  Number
Rank Program N Elite! Own? Produced?

1 Minnesota 32 50.0 0.0 13
2 Wisconsin 20 65.0 15.0 13
3 Cal-Berkeley 21 714 19.0 17
3 Caltech 8 75.0 0.0 6
-+ Stanford 8 62.5 12.5 7
5 Delaware 19 52.6 5.3 6
6 M.LT. 33 69.7 42.4 31
7 lllinois, Urbana  _12 75.0 0.0 _4

TOTALS 153 97

! Percentage of faculty who received PhDs from one of the eight top-ranked
programs.

2 Percentage of faculty who received PhD.s from the program in which they are now
employed.

? Number of PhD recipients from the programs who were on the faculty of one of the
top-ranked programs in 1989.

As can be seen in the table, in all of the top-
ranked departments a substantial proportion of the
faculty received PhDs from one of the "academic
elite." The California Institute of Technology and
the University of Illinois had the highest percent-
ages of degree holders from the top-ranked depart-
ments (75.0%), and the University of Minnesota had
the lowest (50.0%). At most of the schools, anywhere
from one-half to three-quarters of the faculty gradu-
ated from one of the prestigious programs.

The table also addresses academic inbreeding
among the top-ranked chemical engineering pro-
grams. Berelson'* and Caplow and McGee®® have
demonstrated that a high degree of inbreeding among
elite schools is not accidental. According to both stud-
ies, if elite programs are to maintain their prestige,
they cannot hire a large number of PhDs from lower-
ranked departments, and this would include PhDs
from upwardly mobile "middlemen" programs where
elite credentials have yet to be established. In his
study of sociology departments, Gross'® found that
the higher the prestige of a department, the greater
the proportion of "home-grown" graduate faculty.
With some modifications, Shichor's study™ confirmed
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Gross' findings. Shichor found the relationship be-
tween departmental inbreeding and the prestige of a
department to be curvilinear, with the highest and
lowest ranking departments having the highest rates
of inbreeding while mid-level departments were found
to have the lowest rates.

As can be seen from the table, in 1989 the school
with the largest percentage of its own graduates on
its full-time chemical engineering faculty was Mas-
sachusetts Institute of Technology (42.4%). The Uni-
versity of Minnesota, California Institute of Tech-
nology, and the University of Illinois had not hired
any of their own graduates.

The table also presents the number of PhDs pro-
duced from each department who were full-time fac-
ulty members of one of the elite departments in
1989. MIT had thirty-one of its graduates in faculty
positions at the elite departments, and Berkeley was
next with seventeen. Illinois had the least with four.

I think that graduate departments in chemical
engineering (or in any discipline) must rely to a
large extent upon their reputations in order to at-
tract highly qualified faculty and graduate students
to participate in their programs. The eight chemical
engineering graduate programs that were top-ranked
in the 1981 National Academy study are undoubt-
edly strong programs. I certainly do not wish to
argue that they are not. However, the data suggest
that a number of subjective factors influence the
procedure by which academic departments are
ranked. Primarily, I contend that a rather small
group of institutions (eight in this instance) tend,
consciously or unconsciously, to enhance one an-
other's reputations by hiring one another's gradu-
ates.

The Changing Times article used two measures
of reputation in order to establish its list of the
"best" graduate departments: how professors rated
their peers in the same discipline, and how well the
faculty thought each program educated research
scholars and scientists. These criteria are vitally
linked; when elite faculty are asked to rate their
peers at other schools, they are (to a large extent)
rating their former professors or students. There are
a total of 153 full-time faculty in the chemical engi-
neering elite, and 97 of them (63.4%) graduated from
one of these distinguished programs. Clearly, it is in
their best interest to rank their alma maters highly.

The remarkable stability in the ranking of elite
programs over the last few decades suggests that
not only do elite faculty rate their own programs
highly, but so also do large numbers of faculty from
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less prestigious programs. Several factors may ex-
plain this phenomenon. On the one hand, the data
suggest that the consistently high rankings of elite
programs are due to the large number of graduates
that those very same programs put into the disci-
pline each year. While they place some graduates in
other elite schools, most descend into mid-level
schools or less renowned institutions where they
continue to subjectively rank their alma maters as
the very best. The high number of elite school gradu-
ates at all levels also seems to enable them to play a
disproportionate role in shaping opinion within the
discipline.

There is another way of explaining the relative
stability in the ranking of elite programs over time.
Obviously, there are not enough faculty from elite
schools at middle and lower level programs for them
to maintain the high ranking of their alma maters
without some support from their non-elite colleagues.
Tradition may be a partial explanation for the non-
elite's acceptance of their inferior status. Elite schools
have been accorded high esteem for decades, and
these traditions typically have gone unchallenged.

A more likely explanation, however, is that the
non-elite, in a classic example of Marxian false con-
sciousness,'® have adopted their elite peers' assess-
ment that the latters' programs and faculties are
superior. Buttressed by only a few subjective gov-
ernment surveys and contact with a handful of indi-
viduals from elite programs, the non-elite have not
only accepted but also even promoted the notion that
elite graduate programs are deserving of high es-
teem, whereas others, including their own, are not.

Ultimately, I think it should be asked: Are the
eight highest-ranked programs indeed the best PhD
programs in chemical engineering, or do they com-
prise an "academic elite" with a large number of
faculty members in the discipline and an obvious
interest in perpetuating the present ranking sys-
tem? I believe that data suggest that the latter is
true.

Two final comments seem in order. First, I con-
tend that because of their subjectivity, current rank-
ing systems are a detriment to the discipline. They
may impede professional mobility, reward status over
achievement, and result in programs of lesser re-
nown being bypassed, even though they may merit
as high or higher recognition than do those of the
elite. Second, I believe that current, subjective rank-
ing systems incorporate serious distortions and mis-
representations. Because they have the potential to
do as much harm as good, I recommend that as they
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are presently constituted, subjective systems of de-
partmental ranking should be routinely ignored.

Jeffrey H. Bair
Emporia State University
Emporia, KS 66801
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CHEMICAL AND ENGINEERING
THERMODYNAMICS

Second Edition

by Stanley I. Sandler; John Wiley & Sons, New York;
622 pages and 5-1/4" diskette, $59.95 (1989)
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Reviewed by
J.P. O'Connell, D.J. Kirwan
University of Virginia

This is the second edition of a text for under-
graduate chemical engineers. As the author's pref-
ace points out, the objectives of both editions are the
same: 1) to develop a course relevant to other parts
of the curriculum, such as separations, reactors, and
design, and 2) to present sufficient detail in a way
that leads to good understanding and proficiency of
application.

Distinctive treatments of the first edition included
introduction of the mass, first, and second law bal-
ance equations in the same way (this may demystify
entropy for some students). Also, treatment of the
variety of phase equilibrium situations among sol-
ids, liquids, and vapors is more complete and more
categorized than in other texts.

The major change from the first edition is the
inclusion of BASIC programs for calculating 1)
thermodynamic properties and VLE for pure and for
multicomponent systems from a cubic EOS, 2) low-
pressure VLE from activity coefficients from group
contributions, and 3) equilibrium constants and stan-
Continued on page 195.
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