Nalgeh,
nfretvces
@ ffirst
unhiealahle
volumeiric

filasli

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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