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These polycarbonate graduated 
tubes are ideal for clinical work re- 
quiring precise graduations. Molded 
under extremely close tolerances, the 
accuracy of these graduations is well 
within Federal Specification Volumet- 
ric Apparatus, Glass-DD-581a. 

Two sizes are available to fit most 
routine centrifuging requirements: 

Cat. Cap. Outside Each 
No. mi. Dim. mm. price 

2810 15 17 mm x 119 mm .35 
2809 50 29 mm x 133 mm .50 

Advantages 
* Withstands high G-forces- 

guaranteed unbreakable. 
* Precision dimensions, uniform wall 

thickness, reinforced shoulders 
and stress points give you a 
precise fit. 

* Crystal clear. 
" Positively shatterproof - with- 

stands sledge hammer blows! 
* Autoclavable - gives you repeated 

use under sterile conditions! 
" Excellent chemical resistance! 
* Very low cost- gives your budget 

a welcome relief from glassware 
expense! 

Order today from your IEC dealer. 
Send for Bulletin PL. 

INTERNATIONAL(3 EQUIPMENT CO. 

300 Second Avenue. Needham Heights, Mass. 02194 
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Engineering Manpower 

The Office of Education figures 
(News and Comment, 11 Feb., p. 667) 
projecting the number of engineering 
degrees to be awarded in 1970 and 1975 
seem to me to be very unrealistic in view 
of the actual figures given for 1960 and 
1965. The increase in percentage of high 
school graduates going on for ad- 
vanced education has resulted in few 
additional engineering students. (This 
is even more evident from a table in 
the February issue of the Journal of 
Engineering Education, which shows 
the number of bachelor's, master's, and 
doctor's degrees awarded in 1949-65.) 
In fact, the gain that would be expected 
from the general increase has not ma- 
terialized because more students capable 
of engineering studies have gone the 
route of pure science. 

The large gain of 72 percent in M.S. 
graduates that occurred in engineering 
between 1960 and 1965 was accom- 

plished with essentially no increase in 
B.S. graduates. Thus the ratio of one 
M.S. to three B.S. students represents 
a saturation ratio; few additional stu- 
dents would be qualified for advanced 
study. Therefore in the projection for 
1970 of a 13,000 increase in B.S. grad- 
uates accompanied by a 9500 gain in 
M.S. graduates, both figures appear un- 
reasonable. The ratio of M.S. to B.S. 
graduates is projected as 44 percent. 
This is much too high unless the stand- 
ards of the M.S. program are lowered 
significantly or a much better quality 
of students suddenly appears on the 
scene. In my opinion neither of these 
situations is likely. Moreover, the influx 
of federal funds in the past several years 
has produced a large change in the num- 
ber of engineering graduate students 
that the universities have been able to 
accommodate mainly because the rela- 
tive efficiency of the total engineering 
effort has been significantly improved by 
utilizing unused capacity and by redirec- 
tion of efforts toward graduate work. In 
the future, however, the slope of this 
curve will be flattened considerably as 
the total cost of any gains must be fully 
met with increased funds. In fact it is 
not at all apparent that, even if the 
money for such an escalation in grad- 
uate enrollment were forthcoming, the 
engineering departments of the universi- 
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engineering departments of the universi- 
ties would be able to find enough qual- 
ified personnel to man the programs, 
especially those for the Ph.D. . . . 
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Elementary Science: 

"Content" or "Process"? 

Commenting (Letters, 4 Mar.) on 
a new program of elementary science 
instruction described by R. M. Gagne 
(7 Jan., p. 49), J. M. Atkin, by re- 
peatedly applying the unfortunate term 
"skills," gives a pejorative coloration 
to the elements of scientific activity 
which the program is designed to teach 
-observation, measurement, classifica- 
tion, interpreting data, inference, and 
formulating hypotheses. Atkin infers 
that the educators derived this list from 
an analysis of science by scientists, 
and he remarks that scientists are not 
particularly qualified "to characterize 
scientific activity." He offers that ob- 
servation in support of an argument 
favoring "content" over "process" in 
grade school teaching of science. 

Atkin asserts that while scientists 
"often measure, and they sometimes 
hypothesize, and they always make in- 
ferences," they don't usually study how 
to do these things "in some abstract 
fashion preparatory to conducting re- 
search." Why not? Is there reason to 
believe that a deep and broad under- 
standing of these elements of sciences 
would not be fruitful to scientists? And 
what about a meaningful characteriza- 
tion of cause and effect and evidence 
in science? Obviously such concepts 
cannot be studied independently of ex- 
amples, but is it correct to imply that 
they differ so much from field to field 
that they can safely be neglected in 
school? 

Atkin claims that a "content" ap- 
proach will provide children with a 
few fundamental principles without the 
risk of mastering "abstracted processes 
which may not, on further analysis, turn 
out to reflect accurately the nature of 
scientific inquiry" (italics added). If 
this point of view underlies the Ele- 
mentary-School Science Project, which 
Atkin is presumably defending, I am 
worried about what may emerge from 
it. 

A few years ago, would not "funda- 
mental principles" have included the 
conservation of parity and the inability 
of certain gases to form compounds? 
Is it not time for the "further analysis" 
of the nature of scientific inquiry? Per- 
haps the revamping of secondary 
school science education should await 
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