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Precision molded and precision
calibrated, the Nalgene® Volu-
metric Flask is in a class by itself.
It won’t etch, contaminate or
break. Repeated autoclaving
won’t affect its accuracy. Fach
flask is individually calibrated to
better than =% of 1%o.

100 ml size now in stock, 250,
500, and 1000 ml sizes coming
soon. Order from your lab supply
dealer . . . and specify Nalgene
Labware. Ask for our 1968 Cata-
log or write Dept. 2101, Nalgene
Labware Division, Rochester, N.Y.
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Learning Environment

As Atkinson and Wilson point out in
their article “Computer-assisted instruc-
tion” (4 Oct., p. 73), it is premature to
evaluate the general effectiveness of
many computer-assisted instructional
(CAI) systems. The same argument
might be advanced for a parent of this
10-year-old offspring—programmed in-
struction.

Nevertheless, few serious thinkers
doubt that programmed instructional
techniques can work as well as other
techniques, or that they can be useful
in the classroom as instructional aids to
teachers. Moreover, there appears to be
a tendency (at least among program-
ming enthusiasts) to think that the
use of more programs in the school,
everything else being equal, will im-
prove classroom instruction. And this
improvement is expected to be due
primarily to some inherent properties
of the programs. For Atkinson and
Wilson’s CAI systems (response sensi-
tive programs), these inherent proper-
ties appear in the form of optimal in-
structional strategies for the individual
learner. For linear programmers (using
response insensitive programs) these in-
herent properties appear in the form of
the reinforcement schedule of the pro-
gram. In either case it is assumed that
the program is sufficiently motivating
to maintain each student’s responses to
the program until the material is
learned.

Nevertheless, forcing students to sit
down at a teaching machine until they
have completed some section of material
would not appear to be much of an
improvement over forcing them to learn
that material through any other
method. In other words, the program
can only be as effective as the tech-
niques we use in getting students to use
the program.

Unfortunately, advocates of pro-
grammed instruction have not stressed
total programmed environment as much
as they have tried to sell programs as an
approach to teaching. But any significant
application of programming principles
depends upon controlling the total en-
vironment—not small segments of it. (Is
this, perhaps, why, in Atkinson and
Wilson’s words: . . . the actual results
of programmed learning fell somewhat
short of the glowing predictions of its
early prophets”?)

The main issues for programmers in
applications to classrooms appear to
me to be how programmed instruction,
operant conditioning techniques, and
optimal instructional strategies can

contribute to a better total learning en-
vironment. This is not to say that the
development of programs, CAI sys-
tems, and the like is not an important
venture, but only to stress the often
overlooked importance of the environ-
ment into which such programs and
systems are to be placed. Unless pro-
grammed instruction is used as part
of a programmed environment, its place
in history will only be as another tech-
nological tool, not as a potential revo-
lutionary way of analyzing (and
hopefully improving) classroom in-
struction.

J. RoNALD GENTILE
Department of Experimental
Psychophysiology, Walter Reed Army
Institute of Research,
Washington, D.C. 20012

New Aims of Medical Practice

Sometimes, it seems, the bias of
Science editors shows through. Abelson
states casually—as if the proposition
were quite axiomatic—that “the basic
means of improving medical practice
is through research” (meaning research
in science) (Editorial, 30 Aug., p. 847).
This doubtless was true at one time
when medical knowledge was infinitely
less developed than at present, and so-
ciety considerably less complex; today
the statement is, at best, a misleading
oversimplification. Those specializing in
diplomacy, economics, political science,
public administration, and education
might readily claim—respectively—that
the “basic means” for improving medi-
cal practice include, more significantly:
the maintenance of peace and fruitful
international relations; increased na-
tional income and more even distribu-
tion of that income (particularly the
portion of income after military expen-
ditures); the more rational allocation of
health functions among governments
(federal, state, local), and between gov-
ernments and private agencies; the
more effective administration by gov-
ernments of public health programs;
and finally, probably the sine qua non,
a more educated understanding by the
public of all health requirements (in-
cluding research), leading to fruitful
public interest and steady financial
support.

The primacy of increased medical
knowledge holds only if one considers
that knowledge is always more impor-
tant than the use of knowledge. This
seems to be common doctrine of the
Gelehrte throughout the world. Certain-
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Let Us Analyze
Your Lab Glassware
Washing Requirements

FREE

We will send you a “Data Question-
naire” which when completed will
provide us with specific information
on your glassware washing methods
and requirements. Our experts will
thoroughly analyze the data you pro-
vide, make a value | cost analysis,
indicate the feasibility of a CRC
Labwasher installation and the type
or model which best suits your
needs.

“Take
As
Directed”

Upon receiving your completed ques-
tionnaire, we will send your specially-

prepared value/ cost analysis. In
return for your assistance and co-
operation, we will forward a free
457-page copy of “Take As Directed”
— an outstanding book priced at
$11.95 that provides authentic in-
formation about our modern medi-
cines: what they are and how they
work; their promise and potential as
well as hazards and limitations.

“The Pill", Chemical Warfare Against
Cancer, Tranquilizers, Psychiatrist
and the Drugs — and many other
subjects are thoroughly covered.

Send for our questionnaire today!

CAT. NO. A91
You have nothing to lose but your
lab glassware washing problems!

Write . . . @

e CHEMICAIL RUBBER co.

18901 Cranwood Parkway
Cleveland, Ohio 44128
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ly it would be dangerous folly to depre-
ciate the crucial role of increased scien-
tific knowledge and research. But the
available knowledge on how to demol-

ish the civilized world by hydrogen

bombs, and how to destroy mankind
by use of the “right” pathogens should
at once bury the illusion that the bene-
fits of increased scientific knowledge
and research are automatic. Would that
it were that simple! The means for the
productive use of knowledge must also
be on hand.

Actually, the very success of medical
research, as compared with research
in the relevant social disciplines, di-
minishes—though by no means elimi-
nates—the relative need for further re-
search in this area. At present, the
“basic means” for further advances in
medical practice lie at least as much in
the sciences of society as in the sci-
ences of medicine.

HERBERT S. CONRAD
4540 Lowell Street, NW,
Washington, D.C. 20016

Modifying the Ph.D. Program
for Foreign Students

Most foreign predoctoral students in
the United States come from developing
countries. After earning a Ph.D. in sci-
ence, each can be expected to return to
his homeland wanting to contribute to
its development and advance himself
professionally. There he often encoun-
ters problems: the research he wants to
do does not match local or national
goals or resources; his research and
teaching equipment is often damaged
on arrival or soon needs repairs for
which facilities are not readily available;
and he lacks competence in the tech-
niques of program justification, pro-
curement, and survival in an environ-
ment where technical literature is
relatively scarce.

The student himself, his homeland,
and the host country clearly share the
responsibility for training him and then
using him wisely. In view of this, the
Ph.D. program in the U.S. needs to be
modified. The foreign predoctoral stu-
dent must be trained so that he can
cope with the problems and emergen-
cies that await him in his homeland.
Though the research training should be
of no lower quality than that required
of the American student, the program
should be augmented to include train-
ing in certain skills which he will ur-
gently need. I recommend the following

For fractionation of
low molecular
weight solutes...

Sephadex-G-10
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Sephadex° G-15
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Sephadex G-10 and Sepha-
dex G-15 are new additions

to Pharmacia’s continuously
expanding line of separation

products: gel filtration media

and ion exchangers. These

two products now open a new

area of fractionation of low

molecular weight substances

such as peptides, amino acids,
nucleotides and nucleosides.

‘The figures below give some

examples of the excellent sep-
aration properties of these

newest Sephadex types.
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Fractionation of oligomers of ethylene gly-
cols on Sephadex G-10.
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Desalting of raffinose, maltose and glucose
on Sephadex G-15.
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For additional technical Information, including
booklet on Sephadex G-10 and G-15, write to:

PHARMACIA FINE CHEMICALS INC.

800 C. ial A . P y. N.J. 08854

Pharmacia (Canada) Ltd., 110 Place Crémazie,
Suite 412, Montreal 11, P.Q.

(Inquiries outside U.S.A. or Canada should be directed
to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.)
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