
quired to produce more degrees and because of 
the greater time they would need to spend 
"writing papers they shouldn't have" to get more 
publications. 

As he points out, "simply counting degrees 
says nothing about the quality of the degree or 
the worth of the educational experience to the 
student." In fact, contrary to traditional concepts 
of educational quality, Professor Griskey has 
made a high student-faculty ratio a desirable goal, 
rather than a low one. Such emphasis on pro­
ductivity is thus somewhat like ranking all com­
posers (whether classical, country or rock) on the 
basis of their annual output. Or, on a more down­
to-earth level, it is like ranking the nation's restau­
rants on the basis of the number of hamburgers 
they produce per employee per year. Both the 
quality of composers and the quality of restau­
rants are matters that are much too subjective 
and too complex to be determined by productivity 
indices, no matter how accurate the data. 

Of course, the above comment is not meant to 
state that a low average productivity index should 
be the goal of every department either. Instead, 
each department and each university must have 
some latitude in setting its own goals. Rankings 
such as those of Professor Griskey's tend to pro­
mote conformity, as some departments, in striving 
for a higher ranking, might tend to lose sight of 
their own unique mission. As Professor King 
points out, "All departments should not have 
similar goals and variety should be encouraged." 

The editor feels that the ultimate goal of a de­
partment should be to serve society in its own 
unique way rather than to rank high on someone's 

list. For some departments, this may very well 
involve providing the largest possible number of 
students with graduate degrees; for others it may 
instead involve providing a small number of 
students with what it feels is a quality education. 
For some it may involve doing currently-fundable 
research; for others, it may involve doing explora­
tory or pioneering research for which extramural 
funding may not be available. For some depart­
ments, a large undergraduate program may be 
desirable to serve the needs of the citizens of the 
state government that supports it and to provide 
justification for a large faculty; for others it may 
be better to have some faculty who primarily do 
undergraduate teaching and others who primar­
ily do research; for still others it may be desirable 
that they all do research. Each department and 
each situation in time and space is different and 
it is detrimental to the ideal of service to society 
that, through such a system of rankings, depart­
ments are tacitly encouraged to produce more 
Ph.D.s of dubious ability, and their faculties are 
driven to write more papers of questionable value, 
and to seek more contracts to do research of little 
long-term significance-all in a vain drive for high 
institutional rank and prestige. 

In essence, the Griskey set of rankings not 
only stimulates the setting of false goals but also 
implies that a complex, multidimensional and sub­
jective matter, educational quality, can be reduced 
to a single number. That does not work when 
dealing with restaurants and hamburgers, and it 
certainly does not work when dealing with depart­
ments and human beings. • RWF 

RANKING ChE DEPARTMENTS 
IN TERMS OF PRODUCTIVITY INDICES 
RICHARD G. GRISKEY 
University of Wisconsin-Milwaukee 
Milwaukee, Wisconsin 53201 

THE RANKING OR ordering of chemical engi-
neering departments is an important aspect 

of information for those in industry, government, 
and academia. In an earlier paper [1] a method of 
attempting to do this in an objective fashion was 
presented. The method involving statistical data 
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published for four indices of performance was 
used to generate an overall index of performance. 
In contrast to earlier studies the ranking reflected 
overall graduate and research productivity and 
not just doctoral program effectiveness. The four 
indices of performance were : 1) masters and 
2) doctoral degrees awarded per faculty member 
per year, 3) thousands of dollars of extramural 
research funds expended per faculty member per 
year and 4) refereed publications per faculty 
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member per year. The development of these 
indices was based on units of performance per 
faculty member so that a more effective means 
of contrasting departments could be developed. 
Although the technique differed from earlier 
studies that were made, its results compared quite 
closely to the findings that were determined by 
other ranking evaluations [2, 3, 4]. 

The earlier studies included those published 
by the American Council on Education (ACE) in 
1966 and in 1969 [2, 3]. The 1966 study [2] , the 
now famous Cartter Report, an assessment of 
quality in graduate education was followed by 
the later study, a rating of graduate programs by 
Rouse and Andersen [3]. Basically the ACE studies 
consisted of polling selected faculty members in 
universities and then asking them to rank depart­
ments on two bases: quality of graduate faculty 
and effectiveness of doctoral program. It was 
found in these studies that there was a high 
degree of cor relation between both rank efforts. 
The results of these studies as well as that of a 
later study [5] made using a variety of different 
indices correlated well with the work derived from 
the graduate productivity index [l]. 

INDICES OF PERFORMANCE 

T HE STUDY WAS repeated during the present 
year to see what changes had been made in the 

relative productivity indices and also in the over­
all ranking of the departments. Top index values 
for all categories are shown in Table I. Figures 1 
through 4 are of interest in this respect-they pre­
sent the four indices and compare the 1976 survey 
to that made in 1977. In looking at these im­
portant trends can be detected. For example, if 
we study the first of these plots that relates to 
the masters degrees per faculty member per year, 

TABLE I 
'Top Index Values for Categories. 

CATEGORY 

M.S. Degrees Awarded/Faculty Member/Year 

Doctorates Awarded/Faculty Member/Year 

Thousands of Dollars in Extramural 
Funds/Faculty Member/Year 

Refereed Publications/Faculty Member/Year 

*Values in parentheses from (1) 

66 

TOP 
INDEX 
VALUE 

3.33* 
(2.08) 

1.57 
(1.14) 

214.7 
(122.2) 

3.75 
(3.62) 
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we see that the peak is approximately the same 
for both 1976 and 1977. This of course indicates 

. that the relative productivity has remained the 
same in both years. However we find that the 
other indices have changed. For example, Figure 
2 which shows the same information for 
doctorates implies that the highest frequency in 
terms of productivity has downshifted closer to 
the zero point being a much smaller figure than 
was recorded last year. The net result would of 
course seem to indicate a lessening of productivity 
and activity at this level. However, this must be 
tempered in light of recent changes in engineer­
ing enrollments. A number of years ago in the 
early 1970's enrollments declined drastically on 
the undergraduate level and in addition during 
the past few years graduate enrollments have 
gone down somewhat. The net result of these 
changes may be reflected in the apparent decline 
in doctorate productivity. In a similar fashion 
in Figure 3 we can see that the frequency dis­
tribution in terms of extramural funds has 
changed to an upward cycle. It is apparent that 
more money is being expended per faculty member 
per year. Now this may seem somewhat anomalous 
in light of the lessened activity degree for Ph.D.'s. 
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However, inflationary pressures account for more 
money being spent to do the same or lesser 
amounts of research. Finally, consider Figure 4 
which shows the publications per faculty member 
per year. The 1977 totals indicate what appears 
to be a significant decline in the number of publi­
cations. This possibly is partially a result of 
course of the lessened number of Ph.D.'s. It is well 
known that it is more difficult to publish masters 
or baccalaureate type research than Ph.D. dis­
sertations. The lessening of this activity is prob­
ably interrelated with the doctorate decline. Thus 
on an overall basis it would appear that the pro­
ductivity in terms of master's degrees is holding 
about the same; the amount of extramural funding 
per faculty member is increased somewhat; and 
both doctors degrees and publications have de­
clined. 

The data that was used to generate this in­
formation came from two separate sources. The 
first was the annual supplement of the engineer­
ing education magazine titled Engineering College 
Research and Graduate Study [6]. The volume 

It should also be mentioned 
that a number of suggestions were made 
relative to other parameters. These included such 
considerations as graduate student quality, 
faculty quality etc. These unfortunately are 
for the most part subjective judgments 
and cannot be readily quantified. 

gave the numbers of master's and doctorate de­
grees awarded and the amounts of extramural 
funds expended. The "Directory of Graduate 
Study" published by the American Chemical 
Society gave listings of refereed publications. The 
former source gave annual data while the latter 
was on a biennial basis. It was found that some · 
data for certain departments were not available 
in the sources. To remedy this, a number of letters 
were sent to ChE departments for pieces of in­
formations that were not available. Many re­
sponded so the total number of institutions in­
cluded in this survey is greater than those of 
the 1976 effort. 

OVERALL RANKING 

T HE OVERALL RANKING of ChE depart­
ments by Graduate and Research Productivity 

Index ( GRPI) is given in Table II. In addition 
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FIGURE 1: Frequency Distribution for M.S. Degrees 
per Faculty Member per Year. 

to the present ranking the 1976 GRPI as well as 
the ACE 1970 and 1966 survey results are given. 
Incidentally the 1977 GRPI ranking result had a 
correlation coefficient of 0.90 with the 1976 GRPI 
result at a probability level of over 0.001. Table III 
lists institutions not in the overall survey but 
which were used to supply certain data. It should 
be reiterated that all institutions had the op­
portunity of giving this data as per the mailing 
mentioned earlier. 

As in the previous survey the current GRPI 
is given as a cumulative function in Figure 5. 
This makes it possible for any institution not in­
cluded in the final ranking to determine its relative 
level. To do this, first calculate the ranking in 
each of the four categories using the data of 
Table I. Next, sum these and divide by the top 
index sum (2.72). This will enable the institution 
to find its relative percentage rank. 
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TABLE II 
Ranking of Institutions 

1976 1970 1966 
PRESENT SURVEY A.C.E. A.C.E. 

SCHOOL SURVEY (1) ( ) ( ) 

Stanford 1 1 4 10 
Illinois 2 4 6 8 
U. Cal. (Berkeley) 3 * 3 4 
Cal. Tech. 4 * 9 9 
Oklahoma State 5 * 
Lehigh 6 10 
M.I.T. 7 3 4 1 
Columbia 8 8 
Princeton 9 * 6 3 
SUNY (Buffalo) 10 16 
Florida 11 ** 
Pennsylvania 12 6 15 
PINY 13 16 
I.LT. 14 7 
Houston 15 * 
Delaware 16 * 10 6 
Carnegie-Mellon 17 13 13 12 
Purdue 17 20 17 
CUNY 19 ** 
U. Massachusetts 20 ** 
Case 21 * 
Kansas State 22 * 
Rutgers 23 * 
Clarkson 24 22 

*Only partial data available in 1976 
**Included in 1976 survey but unranked 
- Not ranked 

DISCUSSION AND CONCLUSIONS 

THE 1976 SU~VEY [1], to say the least, 
aroused a considerable amount of interest and 

discussion. The responses extended from positive 
attitude and constructive criticism to negative in­
puts with accompanying denunciations. Some of 
the more frequent comments concerned the year 
to year consistency of ranking results, the absence 
of certain "name" departments, and the possibility 
of a small department with a "star" or two re­
ceiving an inordinately high ranking. 

The response to the first point (year to year) 
consistency is at least partially answered by the 
correlation of the 1977 and 1976 rankings. While 
there is some volatility there is also consistency 
in the ranked departments. The question of con­
tinued consistency can of course only be answered 
by additional future surveys. 

The absence of certain departments named in 
the 1966 and 1970 ACE studies [2, 3] from the 
present ranking might be at l~ast partially at­
tributed to departmental size since the average 
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number of faculty in these departments was 17.8 
(range of 12 to 22) as compared to 13.2 (range of 
7 to 23) for the departments ranked as per Table 
IL Furthermore, the situation seems to be related 
to the comments made about the possibility of a 
small department making an exaggerated impact 
because of a faculty "star." A study was made of 
the departments ranked in Table II that had 
fewer than ten faculty to determine if this was 
possible. The only parameters that could be used 
were Ph.D. and publications per faculty member 
since the M.S. and extramural funding data was 
on a department-wide basis. A check of the nine 
departments showed only two in which there was 
what could be considered an excessive influence 
of one or two faculty members. Both of these 
instances related to publication per faculty mem­
ber. Furthermore, since four indices are involved 
in the overall GRPI it would seem that the overall 
impact on final rankings of an active faculty mem­
ber in a smaller department would not be great. 
Finally, one additional point to be considered is 
departments even smaller in number ( 4 to 6 
faculty). This factor could be even more sensitive 

Some of the more frequent 
comments concerned the year to 

year consistency of ranking results 
the absence of certain "name" departments' 

and the possibility of a small department with 
a "star" or two receiving an inordinately high ranking. 
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in relation to a facuity member skewing the 
GRPI. However, this was not the case since such 
departments were far removed in GRPI from 
those in Table II. 

The foregoing, while indicating the lessened 
impact of small departments does not indicate why 
some "name" departments do not appear in the 
rankings. 

Again, a closer examination was made of these 
departments in terms of publications per faculty 
member. It was found that about 25 % of the 
faculty in these departments had not published 
in a two year period. This result would seem to 
indicate the presence of a · surprisingly large 
group of faculty in those departments whose 
principal endeavors are apparently dedicated 
mainly to undergraduate education and public 
service. In a sense, perhaps there is here an · in­
verse of what is projected for small departments; 
namely, a sizeable bloc of professors whose in­
volvement in graduate study and research is 
minimal with the result that the departments 
GRPI is lowered. 

TABLE III 
Institutions not Rated but used 

to Supply Certain Data. 

A. The following institutions were used to supply all 
data but publications. 

Akron Mississippi State 
Arizona New Hampshire 
Auburn Northeastern 
Cooper Union Washington (Seattle) 
Michigan Tech. Wyoming 
(1976 total was 40 institutions) 

B. The following institutions were used to supply all 
data except as noted. 

Catholic U. (M.S., doctorates, extramural funds) 
Rochester (extramural funds) 

It should also be mentioned that a number of 
suggestions were made relative to other pa­
rameters. These included such considerations as 
graduate student quality, faculty quality, etc. 
These unfortunately are for the most part subjec­
tive judgments and cannot be readily quantified. 
Furthermore, is, for example, graduate student 
quality even a valid consideration? Perhaps the 
factor should be the intellectual and professional 
growth of the graduate student in the particular 
program. In any case the inability to objectively 
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evaluate many factors prevents their consideration 
in a ranking of the type described in this paper. 

It is believed that the study described in this 
paper presents an objective method of evaluating 
the graduate and research productivity of ChE 
departments and that the good correlation be­
tween the 1976 and 1977 studies indicates an in­
ternal consistency in the technique. There are a 
number of other important points illustrated by 
the survey apart from .rank. For example, even 
critics will have to admit that productive, less 
known departments are readily identified by this 
process. Additionally, the data of Table I and 
Figures 1-4 provide a means of individual self­
examination by faculty. Using these data a pro-
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fessor's performance can be compared to the top 
level indices and the frequency curves so that some 
idea of individual productivity can be obtained. • 
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REVIEWER'S COMMENTS 

COMMENTS BY PROF. C. JUDSON KING 
University of California, Berkeley 
Berkeley, California 94720 

I am sorry to see continued publication of 
rankings of this sort, since I feel they provide no 
positive or useful purpose to the chemical engi­
neering community. 

First of all, I feel that rankings of this sort are 
undesirable in principle. They generate results on 
bases that must necessarily be subject to much 
question. They fix numerical rankings in people's 
minds, without the underpinnings of the number 
being recognized or remembered. Criteria of ex­
cellence must necessarily be subjective, qualitative 
and variable. All departments should not have 
similar goals, and variety of emphasis should be 
encouraged. Variety gets lost in surveys of this 
sort. 

Even without the "in principle" point, the 
criteria themselves do not seem to me to corre­
spond to excellence, or to factors which would lead 
me to recommend a school to a would-be graduate 
student: (1) The size of the research funding does 
not relate to the quality of education a student 
will receive. In fact, big money may mean lots of 
paid professionals, lots of faculty administrative 
commitment, and a reduction of faculty attention 
to the students on a project. (2) Simply counting 
degrees says nothing about the quality of the de­
gree or the worth of the educational experience 
to the student. It does not differentiate the tutorial 
experience in a thesis M.S. from a coursework 
M.S. (3) In some fields of research it is customary 
to write many short papers, each with small con­
tent; in other fields this is not the case. Some 
professors are overly prolific, publishing much the 
same thing repeatedly. And again, counting 
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papers does not relate to the quality of a student's 
educational experience. 

Put another way, if I were to push for a sub­
stantial increase in any or all of Griskey's cate­
gories next year with our present faculty and 
students, I would necessarily lower the quality of 
graduate education in our department! The 
faculty would divert more of their time away 
from students into dealing with government 
agencies (getting money) and hiring and super­
vising non-students (using the money) ; and/or 
they would have less time to spend on each of 
their students because of higher enrollments 
(more degrees) ; and/ or we would eliminate the 
M.S. thesis or otherwise reduce the content of 
degree programs (more degrees); and/or some 
professors would spend time away from students 
writing papers they shouldn't have (more publi­
cations) ! 

It would be better to put the whole ranking 
question gently to bed! 

GRISKEY'S RESPONSE: The above review has, 
I feel, missed the point of the paper. It is not 
to set up a rigid ranking system. Nor is it to 
force, as he seems to think, any one professor 
or any department to place emphasis on 
grants, M.S. degrees (etc.). Instead, the paper 
attempts to focus attention on a subject that 
will be discussed regardless of our feelings 
about it. Furthermore, it does this in the most 
objective fashion possible. For these reasons, 
I disagree with his recommendation for non­
publication. 

As a side issue, I am a little concerned 
about his comment that "Criteria of excellence 
must necessarily be subjective, qualitative and 
variable." This type of philosophy leads ulti-
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