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Data from 70 United States universities were 
analyzed to determine the possibility of a rea­
sonably reliable correlation between student 
load and the size of professorial staff required. 
Specifically, P, the total number of chemical 
engineering (full-time) personnel in the three 
professorial ranks was correlated with B, M, 
and D, where these represent respectively the 
number of bachelors, masters and doctors grad­
u.ated per year in chemical engineering. It was 
felt that such _ a relationship might prove of 
particular interest when expansion into a grad­
uate program was being contemplated. The 70 
institutions included in the study were all . ac­
credited and were schools for which B+M+D 
exceeded 19. 

The working relationship among these varia­
bles was taken in the form 

P = a0 + a1 B + a2M + a~D (1) 
and the coefficients ao, ai, a2, and aa were 
found to be 

WORKING RANGE 
ao 
al 
a2 
a3 

1.7 to 2.7 
0.07 to 0.13 
0.07 to 0.21 
o.i9 to 0.61 

CENTRAL VALUE . 
2.2 
0.10 
0.14 
0.45 

These values and the corr~lation yielding them 
are discussed in the Appendix. 

Thus, in order to grant 
8 to 14 additional bachelor's degrees per year 

or 5 to 14 additional master's degrees per year 
or 2 .to 3 additional doctor's degrees per year 

calls, on the average, for one additional (fullp 
time) st,aff member of professorial rank. 

Interpretation ·· · · 
Master's degrees, it is seen, require qnly 

slightly more professorial time than bachelor's 
degrees, while, as expected, doctor's degrees 
demand -much more. The coefficient ao indi­
cates that professorial time equivalent to about 
two to three full-time persons is given over to 
administration or general research. 

Heavy Commitment' To Graduate Program 
For comparison with these overall results, 

ten universities very heavily committed to 
graduate instruction and to research were anal­
yzed along the same Hnes. The corresponding 
coefficients a0 , a1, a2, as, listed in the Ap-
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pendix, have excessively broad ranges of un­
certainty. They are, however, quite consistent 
with the overall values as regards the allocation 
of professorial time to bachelor's degree work, 
and to total work towards graduate degrees. 
The research-minded institutions do seem to 
assign more pi,-ofessorial time than the average 
to doctor's degree work (at the expense of the 
master's degree), and more professorial time 
than the average to administration and general 
research. 

Appendix 
The data for this study were collected from 

'Chemical Engineering Faculties of Canada and 
the United States For 1962-63" (A.I.Ch.E., 
New York). 

For the linear regression model 
P = a0 + a1B + a2M + aaD 

the regression coefficients ao, a1, a2, and aa 
were estimated by at least squares calcula­
tion each university being given equal weight. 
The' central values were as· shown in the table 
following Equation 1. . . 

The multiple correlation coefficient for this 
regression was calculated at 0.83, which is 
rather goo<;!. One may accordingly say that the 
linear relationship accounts for 69 percent 
(0.832-0.69) of the variation actually found 
in the data from university-to university. Tak­
ing the residuals in the regression Equation 1 
to be independent Gaussian (normal) de\'iates, 
permits the calculation of tight confidence 
regions for the regression coefficients. On ~he 
Gaussian assumption, the 90 o/c confidence in­

tervals are 

a0 , = 2.2 + 0.5 
al = 0.10 + 0.03 
8 2 = 0.14 + 0.07 for 70 departments 
83 = 0.45 + 0.16 

(2) 

the true underlying value of a0 falling in the 
range 2.2+0.5 with probability 0.9, etc. The 
data are not in fact just Gaussian, but . even 
with the ( overly conservative) Chebychev 
bounds, the ranges of Equations 2 for the re­
gression coefficients are at least 63 % con­
fidence intervals. They are in any case the 
working ranges of the coefficients quoted in 
the body of this paper. 

For the 10 highly research-oriented chemi­
cal engineering departments, the least squ~re 
estimates of the regression coefficients are 

a0 = 5.5 
a1 = 0.1 ('.3) 
a2 = 0.0 
83 = - 0.6 

These seem to have too high a sampling vari­
ability to warrant much confidence, but the 

co11ti11ued on page 18 
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THERMODYNAMICS 

By William C. Reynolds, Stanford University. 458 
pages, $9.50. 

Designed for a fundamentally oriented first course 
in thermodynamics, this unique text provides an 
understanding of macroscopic thermodynamics not 
possible in classical treatments. The subject · is 
developed retaining the generality and simplicity 
of purely macroscopic thermodynamics but util izing 
microscopic insights. This approach integrates micro­
scopic and macroscopic concepts to pr~vide a com­
mon conceptual foundation for thermodynamics and 
quantum statistical mechanics. 

PROCESS SYSTEMS ANALYSIS 
AND CONTROL 

By DONALD R. COUGHANOWR and LOWELL B. 
KOPPEL, both of Purdue University. McGraw-Hill 
Series in Chemical Engineering. 491 pages, $15.50. 

Presents a well-organized, lucid, and self-motivating 
discussion of the principles and application of auto­
matic control theory. Distinctive in its broad coverage 
which includes newer approaches to control theory: 
stability, root locus, non-linear techniques, and 
analog computers. The basic approach is to follow 
each new principle or computational technique with -
an interesting example. 

PROCESS CONTROL 

By PETER HARRIOTT, Cornell University. McGraw-Hill 
Series in Chemical Engineering. 448 pages, $13.50. 

A senior-graduate level text which provides an 
introduction to the theory of automatic control and 
its application to chemical process industries. Em­
phasis is on the dynamic behavior of processes and 
processing equipment rather than on the mechanical 
features of instruments and controllers. 

McGRAW-HILL 
BOOK COMPANY 
· 330 West 42nd Street 
New York, N. Y. 10036 

JR. KNOWS BEST . 
· continited from page 12 

will ultimately attain a position where I con­
tribute to company policy", they all replied. 

After the interviewing, Bob went over to the 
Chemical Engineering office to talk with Pro­
fessor Berg, the Department . head. Berg told 
him that of the 1115 seniors at Montana State 

. ' 
only twenty-six were chemical engineers and 
nine of these were unavailable due to plans for 
graduate study or military commitments in­
curred vi.a advanced ROTC. Berg showed Bob 
the employment scorecard, for the current re­
cruiting campaign. With the season .barely half 
gone, thirty-one companies had alr~ady been 
on the campus looking for chemical engineers. 
The list included such formidable competitors 
as Conoco, Shell, Humble, Esso Standard, 
Standard of California, Texaco, Dow, 3M 

' ' FMC, Union Carbide, Dupont, and Monsanto. 
Berg's scorecard showed that every boy that 
Bob had sized up as a good prospect already 
had at least six offers, and it was only Febru­
ary. No wonder these kids knew all the an­
swers during the interview. They had been 
practicing since last October. 

- * * * 
These two true stories point up a bleak fact 

in American education today. The ever-in­
creasing college enrollment is not producing 
enough people trained in the areas where the 
demand. is. It is being left up to the high school 
kids to decide the quantity and type of trained 
people needed, and the evidence is piling up 
that they are guessing wrong. 

PROFESSORIAL STAFF . 
continued f rom_ page 13 

qualitative comparisons in the body · of this 
paper are based (for what they are worth) on 
a comparison of these central values with those 
of Equations 2. 
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