gram copy and who also worked long,
hard, and cheerfully in the AAAS Of-
fice.

Prizes and Awards

The following is a listing of prizes
and awards presented during the 132nd
AAAS annual meeting.

Newcomb Cleveland Prize—John
Papaconstantinou, Institute of Cellular
Biology, University of Connecticut, for
his paper, “Protein and nucleic acid
changes in the differentiation of lens
cells” read before the section on Medi-
cal Sciences (N), 29 December 1964,
as a part of the symposium, “Biochem-
ical Differentiation.”

AAAS-Westinghouse Science Writ-
ing Awards—William Hines, science
writer, Washington Evening Star, for a
series of articles on the Mariner IV
flight to Mars; and Lawrence Lessing,
associate editor, Fortune, for his story,
“Solving the riddle of the shuddering
earth” in the February 1965 issue
[Science 150, 3703 (1965)].

(No AAAS Socio-Psychological Prize
was given in 1965.)

Industrial ~ Science  Achievement
Award—Presented by the AAAS In-
dustrial Science Section (P) to Stan-
ford University.

William Procter Prize—To Col. W.
H. Pickering, director, Jet Propulsion
Lab, California Institute of Technology,
in recognition of his notable accom-
plishment in space science research.
The award was presented at a combined
luncheon meeting of the Society of the
Sigma Xi and the Scientific Research
Society of America. The award was
made by the latter.

Conclusion

The 132nd meeting of the Associa-
tion officially ended with the adjourn-
ment of the last session—the annual il-
lustrated lecture of the National Geo-
graphic Society—but in other ways
its termination is delayed for weeks.
Even the payment of the last bill, the
writing of the last letter connected with

Reports of Sections and Societies

General Sessions

Behavior, Brain, and
Biochemistry

The two-day, “3-B” symposium on
Behavior, Brain and Biochemistry (27-
28 December 1965) brought together
one of the widest scientific representa-
tions of the AAAS meetings with geneti-
cists, anatomists, biochemists, physiolo-
gists, pharmacologists, neurologists, and
psychologists from 22 institutions. The
sessions were attended by an audience
of approximately 2000.

The papers described some striking
achievements of this new interdiscipli-
nary science of behavior and brain.
Among these were experiments suggest-
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ing that drugs may already be available
to control memory and learning; that
brain RNA may be intimately involved
in the biochemical substrate of mental
life; and that the anatomy and chemistry
of the brain, and the learning ability of
the individual can be changed by the
psychological richness of the environ-
ment.

As illustrative of the first theme were
the papers read by B. W. Agranoff
(University of Michigan), A. J. Glasky
and N. Plotnikoff (Abbott Laborato-
ries), and L. Petrinovich (State Uni-
versity of New York at Stony Brook).
Agranoff noted that puromycin and oth-
er agents inhibiting protein synthesis
could effectively “erase” recently ac-
quired experience (in goldfish), and thus

it, the appearance of the reports about
it—none of these entirely ends the meet-
ing. Scattered inquiries about specific
papers will come in from all parts of
the world for years to come. (To all
such requests, we must say please write
the author directly, because the press-
room files are exhausted.)

The greatest impact of the meeting
is on the young men and women who
are stimulated to continue their work.
In some cases, the direction of their
research may be changed as the result
of hearing a symposium paper or dis-
cussing a problem with a colleague. In
retrospect, it will be seen that the
Fourth Berkeley Meeting has made its
contribution toward the general ad-
vancement of science.

Note

1. Detailed proceedings were discontinued after
1909 when Science, the official journal of the
AAAS, began to publish reports about the
meeting, throughout the year. Summarized
Proceedings, covering several consecutive meet-
ings and including a current directory of mem-
bers, appeared at intervals from 1910 through
1948, After that centennial year, Science has
had an annual proceedings issue -in mid-
February.

prevent the consolidation of short-term
memories into enduring ones. Glasky
and Plotnikoff presented two papers.
One gave an account of the biochemical
effects and the other described the be-
havioral effects of a magnesium salt of
2 imino-5-phenyl-4-oxazolidinone. This
drug, registered under the trade name
of “Cylert,” increases brain RNA
synthesis and improves memory for an
acquired avoidance response in rats.
(Discussion at the meeting brought out
the further information that this agent
is already being clinically tested with
hospitalized senility patients in the hope

.of alleviating memory loss typical of

such patients.) Finally, Petrinovich re-
viewed his and McGaugh’s experiments
and presented additional data in support
of their conclusions that strychnine,
when given in proper dosages, can im-
prove the learning performance of rats.

The second theme was not only ap-
parent in the Abbott papers, but was
also exemplified in the work of J. Zemp,
J. Wilson, K. Schlesinger, and E. Glass-
man (University of North Carolina)
where large and significant increases in
brain RNA were observed after condi-
tioned avoidance training in the mouse.

E. L. Bennett reported on the work
of the Berkeley group—one of the first
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to initiate studies about 14 years ago on
behavior and brain chemistry. His pa-
per described three sets of experiments
showing that (i) a psychologically en-
riched environment increases the growth
of the cortex of the brain, increases its
blood supply, its number of glia cells,
and its enzymatic activity; (ii) that this
kind of environment also improves the
learning ability of the animal; and (iii)
that there exists a significant relation be-
tween enzymatic activities in the brain
and learning ability.

Some observers concluded from this
and other corroborative work that a cul-
turally deprived environment may pro-
duce human children with deficient
brains just as surely as an inadequate
diet may produce other deficiency ef-
fects.

Davip KRrEcH, Program Arranger

Mathematics (A)

“The new mathematics” was both
the subject of a symposium and a topic
in the vice-presidential address “Where
is mathematics going?” by Bernard
Friedman. Defending the fundamental
power of newer abstract methods,
Friedman nevertheless noted the ex-
tensive criticism of the preparation by
mathematics departments of students
for problem-solving, working environ-
ments. He used the history of the
development of groups to illustrate
the time variation of the concepts of
abstractness and applicability, and ob-
served that “physicists will say any
day now that °‘the world is made
up of irreducible representations of
groups.””

The report in “The new mathemat-
ics” symposium on some of the work
of the School Mathematics Study
Group made clear that the second
phase of the mathematics-education
revolution will put greater emphasis on
ideas coming from and applications of
mathematics to the experimental sci-
ences. The incorporation of principles
of computer science and of mathemati-
cal physics in new textbooks on com-
puting and calculus for the twelfth
grade, and science experiments for
junior high school were described.
More philosophical in tone was Paul
Rosenbloom’s examination of the
deeper connections between physical
measurements and mathematics. Max
Bieberman was unable to be present
to describe the work of his group at
the University of Illinois.
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The American Mathematical Society
met in conjunction with the AAAS for
the first time in several years. An in-
vited address on ‘“Biharmonic bound-
ary value problems” by T. M. Cherry
(University of Melbourne) and five ses-
sions of contributed papers comprised
their program.

On-line computing was demonstrated
by a scientist who sat at a console in
Berkeley and used a computer at the
Massachusetts Institute of Technology.
A second and similar use of a com-
puter in the same building impressively
established the effectiveness of this
new type of computing as a powerful
scientific tool.

WALLACE GIVENS,
Secretary

American Mathematical
Society (A1)

The American Mathematical Society
held its 629th meeting (29 December
1965) as a part of the annual meeting
of the AAAS.

The principal feature of the meeting

~ was an address by Sir Thomas Cherry.

Cherry is an emeritus professor and
senior research fellow from the Uni-
versity of Melbourne in Australia. He is
a past president of the Australian Math-
ematical Society and the Australian
Academy of Sciences. This year he is
a visiting professor at the University of
Washington. Cherry spoke on “Bihar-
monic boundary value problems.” His
talk covered several aspects of this im-
portant area of mathematics and in-
cluded some of his own contributions
on the subject.

A total of 33 mathematicians from
universities throughout the country pre-
sented 10-minute talks on their recent
discoveries. These short lectures were
concerned with such fields as analytic
function theory, approximation theory,
convexity, differential equations, har-
monic analysis, measure theory, recur-
sive function theory, and universal alge-
bras.

R. S. PiERCE, Program Chairman

Society for Industrial and
Applied Mathematics (A5)

B. H. Colvin (Boeing Scientific Re-
search Laboratories) presided at the
session on “New applications in mathe-
matics and their implications for
mathematical education,” and ex-

plained its purpose—to draw atten-
tion to new areas of mathematical ap-
plication and to explore their impli-
cations for mathematical education,
particularly at this time when there
is a general climate for reform in
mathematical education.

George B. Dantzig (University of Cal-
ifornia, Berkeley) discussed the effect
that the combination of mathematics
and the computer had made in the
area of operations research or the sci-
ence of decision-making. Striking re-
sults have been achieved through the
use of mathematical programming to
solve large-scale “deterministic” prob-
lems. On the other hand, in problems
where uncertainty is present, such as
occur in inventory theory, control the-
ory, and traffic theory, success has
been achieved, for the most part, in
cases where the number of variables
is small: Dantzig questioned whether
industries, government, and universities
were giving sufficient preparation to
people who were to work in this area.

Victor Klee (University of Washing-
ton) gave examples of recent work in
several areas of science which have
led to the formulation of mathematical
problems which are of great intuitive
appeal, but which have resisted nu-
merous attempts at solution. He sug-
gested the introduction of such prob-
lems into mathematics courses (espe-
cially courses in “pure” mathematics)
to expose students to the frontiers of
mathematical knowledge, and to the
fruitful interaction between pure and
applied mathematics. Examples chosen
were from graph theory and the ge-
ometry of convex bodies, which had
their motivation from solid-state phys-
ics, classification of organic com-
pounds, molecular- genetics, botany,
and information theory.

Leo Katz (Michigan State Univer-
sity) referred to the principal areas of
social science, when ordered in terms
of the underlying complexity of their
mathematical structures. He used ex-
amples from the fields of economics,
psychology, and sociology to illustrate
different levels of mathematical ab-
straction and the difficulties that stu-
dents had in dealing with mathemati-
cal concepts. As examples of the im-
plications that work in the social sci-
ences has for mathematical educa-
tion, he stated that (i) social scientists
need experience Wwith more abstract
mathematical structures; (ii) research
workers need to acquire more analytic
skills; (iii) there should be early at-
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tention given to working with the no-
tions of probability; and (iv) research
workers require statistical methods to
do inference, not just data collection.
The ensuing discussion period
brought out the following ideas:
greater emphasis on the subject of
probability, courses whose content and
pace were geared to the social scien-
tists, a broadening of the concept of
what constitutes mathematics, and a
need for greater emphasis in course
material on “nonlinear” problems.
JaMES H. GRIESMER,
Program Chairman

Physics (B)

The Physicists’ Luncheon, held at the
men’s faculty club on 27 December
1965, was successful as usual, with 70
persons attending. The Section B vice-
presidential address by Emilio G. Segrg,
(Nobel laureate, University of Califor-
nia, Berkeley) was entitled “Physics in
the last 20 years.” He started back at
around 1900 in order to put the many
advances of modern physics into proper
perspective. It is always interesting to
hear evaluations of advances in physics
by persons who have participated inti-
mately and successfully in them; Segré’s
speech was no exception. He noted as
an outstanding scientific event of the
last 20 years the prediction of the non-
conservation of parity in weak nuclear
interactions, and its subsequent experi-
mental verification.

Matthew Sands (Stanford University
Linear Accelerator Center; currently
chairman of the Commission on College
Physics) reviewed some' of the many
activities of that rather unusual group.
His theme was: “Let’s teach better phys-
ics!” He emphasized the new courses
in college physics that are being de-
veloped on various campuses across the
country, and he exhibited new textbooks
already published or in preparation.
These books represent a break, to a
lesser or greater extent, from the con-
ventional rhythm of physics teaching
that has existed for over a century.
Sands showed a short movie in color
taken during a recent summer institute
at the University of Washington,
Seattle. This film was put together by
design experts and artists as well as
physicists, and it differs greatly from
the conventional teaching film. Where-
as some conservatives would regard
these techniques as “far out,” the audi-
ence recognized their value and their
challenge.
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Current problems in particle physics
were reviewed and highlighted by Ed-
win M. McMillan (director, Lawrence
Radiation Laboratory at Berkeley). He
flashed back to 40 years ago when the
basic nature and philosophy of particle
physics was born with quantum me-
chanics and quantum field theory. He
noted that quantum electrodynamics is
still successful in treating electromag-
netic interactions. He mentioned the
weak and the strong interactions of nu-
clear physics and the new conservation
laws that have been introduced in an
effort to make some order out of the
chaos resulting from the discovery of
well over a hundred “elementary” par-
ticles—some of which, however, have
very short lifetimes.

Harvey E. White (University of
California, Berkeley) spoke in the new
Physical Sciences Lecture Hall. The hall
was built at a cost of almost a million
dollars in order to accommodate large
attendance at courses in physics and

chemistry.
The lecture hall seats 550 and
has several unusual features. One

of these features is a rotating stage

. consisting of three 120° sectors. Thus,

while one professor is teaching his
course two others can be in the pre-
paration room, out of sight and out of
hearing, preparing demonstration lec-
tures for the two following hours. With
this arrangement the lecture hall can
be used continuously all day and can
handle a very large student load. An-
other unusual feature is the use of
closed-loop television “so that the stu-
dent in the back row sees as much as
the one in the front row.” One television
camera is directed at the blackboard
and relays its information by TV moni-
tors to persons throughout the room.
A second camera is directed toward one
end of the demonstration bench, where
experiments can be performed that by
their very nature must be small in size—
for example, Wilson cloud-chamber
tracks. Again, these demonstrations can
be seen by students regardless of their
seating location.

White also discussed plans and prog-
ress on the Lawrence Hall of Science,
of which he is the director. A large
building under construction on the
Berkeley hills above the Lawrence Ra-
diation Laboratory will be the most
modern laboratory for science teaching
yet developed, and a fitting monument
to Ernest O. Lawrence, great teacher
and research physicist.

STANLEY S. BALLARD,
Secretary

Chemistry (C)

Non-Protein Neurotoxins

A symposium on Non-protein Neuro-
toxins (27 December 1965), arranged
by Harry S. Mosher (Stanford Univer-
sity), included three invited speakers,
each of whom discussed the chemistry
of a different naturally occurring neuro-
toxin which had been isolated from an
animal source.

Henry Rapoport (University of Cal-
ifornia, Berkeley) discussed saxitoxin,
the shellfish poison; John Daly (Na-
tional Institutes of Health) discussed
batrachotoxin, a poison isolated from
the skin of a South American frog
and used by the Colombian Indians
as an arrow poison for their blow gun
darts; and Paul Scheuer (University of
Hawaii) discussed ciguateratoxin, the
causative agent of ciguatera poisoning
which arises from eating a variety of
poisonous fish largely from the Pacific
atolls. ,

Certain shellfish periodically be-
come poisonous to humans. This has
been the reason for the often-quoted
injunction against eating mussels and
clams during those months which do
not contain an “r.” It is now known
that the substance responsible is pro-
duced by a marine plankton, Gonyau-
lax catenella. At certain unpredictable
times, these red plankton multiply so
rapidly that they make the sea water
appear colored, creating what is com-
monly known as the red tide. Although
many fish may be killed by this red
tide, mussels and clams survive but
concentrate the toxic principle, thus be-

coming poisonous to humans. The
chemical substance responsible, saxi-
toxin (C;H{;O4,N;*2HCI), has been

isolated from the Alaskan butter clam,
California mussel, and Gonyaulax
catenella by previous workers. Rapo-
port gave an account of the chemical
studies he has carried out with his stu-
dents to determine the structure of
saxitoxin. A key degradation product
was obtained by oxidation with hydro-
gen peroxide. This procedure was fol-
lowed by reduction with phosphorus
and hydrogen iodide to give a prod-
uct, CoH,,0,Ny, containing nine of the
original ten carbon atoms and all but
one of the original seven nitrogen atoms
of the parent toxin. The missing carbon
and nitrogen atoms are accounted for
by the formation of carbon dioxide and
ammonia. This degradation product has
been proven by degradation and syn-
thesis to be 2-imino-8-amino-6-methyl-
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3-B-carboxyethylpurine. ~Studies with
deuterium isotopes have shown that
an oxygen substituent must be lo-
cated on the 6-methyl group in the
original toxin. Thus the structure of
saxitoxin would appear to be a re-
duced form of this degradation prod-
uct carrying a substituent readily hy-
drolyzed to carbon dioxide and am-
monia. One of the highlights of the
symposium was the manner in which
studies with oxygen and deuterium iso-
topes were used to advantage by Rapo-
port in his chemical studies.

John Daly reported his studies on
the substance originally called kokoi
venom but now named batrachotoxin.
This venom is obtained from the skin
of a small, poisonous frog, Phyllobatus
bicolor, found in the jungles of South
America. The poison obtained in
crude form from these frogs is used by
the native Chocé Indians to poison
the tips of their blow gun arrows and
is probably the most toxic non-pro-
tein substance known. It is said that
one frog will produce enough poison
for fifty arrows and that such an ar-
row can paralyze a variety of small
game animals, such as monkeys, in a
few minutes. From the skins of 2200
frogs there was obtained 30 mg of the
crystalline batrachotoxin whose molec-
ular formula was determined by high-
resolution mass spectrometry to be
CosH33O4N.  Investigations by mass
spectrometry and nuclear magnetic
resonance indicate that the substance
has a steroid-like nucleus with one
bridge-head methyl group, and two
of the four oxygens, one nitrogen, and
seven carbons which must form a unit.
This, coupled with a positive test for
a pyrrol nucleus on degradation, has
suggested that the toxin contains a pyr-
roline ring incorporated in the mole-
cule at some unknown position. More
batrachotoxin must be obtained before
the structure, as well as the pharma-
cology, can be worked out in detail.
Thus, another expedition to Colombia
to collect more poison arrow frogs is
planned.

Ciguatera poisoning results from eat-
ing any one of a variety of fish widely
distributed near the shores of the Pacific
islands. The toxicity of a particular
fish may vary with locale and with the
season; probably the ultimate source of
the poison is some marine plant ma-
terial, as in the case of saxitoxin. Lack
of a reliable source of toxic fish has
been a great barrier to chemical studies.

Paul Scheuer has found ciguatera-
toxin in livers from both the shark
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and moray eel. He has been able
to isolate, by chromatographic meth-
ods, material from each of these sources
which appears homogeneous. Although
these two substances seem to be the
same pharmacologically, they have
slightly different R, values, and thus
ciguateratoxin appears not to be a
single substance but two, or perhaps
more, closely related substances. The
material is a light yellow, viscous, fat-
like oil which, from the eel, has an
empirical formula approximating
CsgH52NO;Cl; it does not contain phos-
phorus. The material appears to con-
tain at least two kinds of nitrogen. It
is a quaternary ammonium compound,
and a positive ninhydrin test can be
obtained on hydrolysis. Thus, the molec-
ular formula very likely is a multiple
of the above empirical formula. The
ciguateratoxin problem is now much
closer to solution.

These three substances, saxitoxin,
batrachotoxin, and ciguateratoxin, con-
stitute three most interesting but still
incomplete problems in the realm of
neurotoxins. These three progress re-
ports were, in each case, highly en-
couraging for ultimate elucidation of
the structures.

HArRrY S. MOSHER,
Program Arranger

Recent Developments in the
Study of Energy Transfer

Among the most exciting develop-
ments of the decade has been the be-
ginning of an understanding of chemi-
cal reactions on the molecular level.
A part of this understanding is con-
nected with the study of energy move-
ment: within molecules, between mole-
cules, and between electronic, vibra-
tional, rotational, and translational
degrees of freedom. We cannot under-
stand the detailed progress of a re-
action until we know which degrees of
freedom are activated in the elemen-
tary reaction and until we can trace
the movement of this energy into the
manifold of states at equilibrium. This
problem is advancing on many fronts,
and a variety of techniques are con-
tributing. Already the results on sim-
ple chemical systems are finding ap-
plicability and providing suggestive
guidance in biological problems. It is
clear that the exchange of information
and contrast of progress in this sym-
posium (29 December) were timely
and valuable.

M. A. El-Sayed (University of Cali-

fornia, Los Angeles) "outlined the
modes by which an excited organic
crystal dissipates its electron energy.
The data led to a model involving
triplet-triplet energy transfer from the
host to the impurity, followed by het-
erogeneous triplet-triplet annihilation.
Glenn Crosby (University of New Mex-
ico) turned to the intramolecular en-
ergy transfer in metal-organic com-
pounds. Excitation into either the ligand
absorption bands (#-w+) or metal-2
ligand bands (d.) gives luminescence
in the d-d transitions essentially loca-
lized on the central complexed atoms.
The bearing of these results upon the
adequacy of existing molecules for in-
tramolecular energy migration was dis-
cussed.

Herbert Broida (University of Cali-
fornia, Santa Barbara) reviewed the
experimental results of selectively popu-
lating a specific rotational level of a
given vibrational and electronic state
of a molecule by means of absorption
of electromagnetic energy. Subsequent
removal by collisions of rotational, vi-
brational, and electronic -energy was
studied by measurement of steady-state
populations as determined by the emis-
sion of photons from the electronically
excited molecules. Two specific ex-
amples were given involving NO and
CN.

Relaxation of vibrational degrees of
freedom was considered by W. A.
Klemperer (Harvard). The experi-
ments involved selective excitations of
I, to particular and well-known vi-
brational and rotational states. The re-
sulting emission permits deduction
both about the mass dependence for
vibrational deactivation and for the
AJ selection rules for rotational deac-
tivation in collisional processes which
challenge conventional assumptions of
current theories. Finally, C. Bradley
Moore (University of California) de-
scribed experiments in which -fluores-
cence from the bending vibration of
methane was excited through selective
laser excitation of the methane asym-
metric stretching motion. His work
gives promise of direct information on
the rate of intramolecular energy trans-
fer among vibrational degrees of free-
dom.

Ellen Weaver (Stanford University)
reviewed the status of understanding
energy transfer in photosynthesis. She
related this to her own EPR studies
of various strains of algae. John Adams
(Chevron Research Company) de-
scribed a series of experiments involv-
ing EPR relaxation measurements of
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free radicals in the gas phase and in
solution, and he interpreted the results
in terms of several models.

Harden McConnell (Stanford Uni-
versity) discussed excitons in paramag-
netic organic crystals. These excitons
effect not only the EPR spectra but
also the scattering of x-rays and the
phase transitions in the crystals. G.
Wilse Robinson (California Institute
of Technology) presented the final
paper on the subject of electronic and
vibrational excitons in crystals of
aromatic molecules. He discussed the
splittings observed in optical transi-
tions and how these are related to the
electronic exciton interaction. He also
discussed the effective mass of excitons
and energy transfer rates within the
crystal.

GEORGE C. PIMENTEL and
HARMON W. BROWN,
Program Arrangers

Two sessions of contributed papers
comprised the last day’s (30 Decem-
ber 1965) program of Section C.

The first group of papers was largely
concerned with physicochemical separa-
tion processes; particular attention was
given to chromatographic techniques. A
description was made of a method for
determining sorption isotherms of va-
pors on granulated sorbents. Radio-
active tracer pulses were used over wide
ranges of temperature and pressure.
The application of liquid chromatog-
raphy to systems ranging from un-
stable diazonium salts to polymers, de-
rived from polybutadiene to lipid ex-
tracts from tubercle bacilli, was dis-
cussed in some detail. The evaporation
of solvents from resin films was stu-
died with attention to the various fac-
tors involved. The solvent activity as
a function of concentration was deter-
mined by an isopiestic method. A spec-
tacular set of color slides illustrated
the use of a sample, hot wire capable
of producing a controllable tempera-
ture gradient on a microscope stage;
representations of phase diagrams of
many substances could be obtained di-
rectly.

The afternoon session dealt with
other aspects of physical chemistry as
well as spectroscopy and energy trans-
fer. A study was reported of the life-
times of several vibronic levels in the
B state of I, by the rotating shutter,
phase shift technique. The fluorescence
lifetimes varied from level to level
while the quenching constants did not.
The role of charge transfer states in en-

862

hancing the phosphorescence of donor
anthracene was discussed, and the ef-
fect of varying the acceptor was de-
scribed. In the photosensitized cis-trans
isomerization of octene-2 the effective-
ness of various sensitizers was corre-
lated with the positions of their triplet
levels. Two of the papers described dif-
ferent optical techniques for making
physical measurements. That depolar-
ized light intensity is a useful tech-
nique was demonstrated in the study
of transitions in polymers. The
depolarization of light by a sample
changes with temperature, and some
transitions can be found that are not
seen with the well-known differential
thermal analysis method. The diffusion
coefficient and the activation energy
for the diffusion of copper into cad-
mium sulfide have been determined by
monitoring the transmitted light inten-
sity and using a model for the mech-
anism of light absorption by the cop-
per centers. Studies of the Kerr effect
in polypeptide solutions and organic
solvents were reported. They could be
interpreted in terms of a large degree
of association between molecules,
which also produce enormous viscosi-
ties. Finally, a reaction mechanism
study showed that the metal chelate
catalysis of the reaction between alco-
hols and isocyanates can be quantita-
tively described if it is assumed that
alcoholysis of the metal compounds
is the first step in the reaction sequence.
The resulting alkoxy compound is the
actual reactive species.
JouN W. OTvos,
Program Arranger

Astronomy (D)

Section D met in joint session with
the American Astronomical Society and
the Astronomical Society of the Pacific.

Sessions of contributed papers were
theld on 28-30 December 1965.

On 29 December a special session
was held on “Chemical abundances as
clues to nuclear astrophysics and galac-
tic evolution.” This was introduced by
a review paper by George Wallerstein
(University of Washington), and fol-
lowed by nine papers on specialized
topics connected with unusual chemical
abundances.

On the evening of the 29th, the Helen
B. Warner lecture, “Studies of stellar
magnetism: past, present, and future,”
was given by George W. Preston (Lick
Observatory).

The morning of 30 December was
devoted to a discussion of some con-
troversial topics in planetary astronomy.
After a review paper by Hyron Spinrad
(University of California, Berkeley),
nine papers covered radio and optical
observations and theoretical discussion
of the planets Mercury, Venus, Mars,
and Jupiter.

The Society dinner was held on 29
December.

The meetings were well attended and
even though concurrent sessions were
held, both lecture halls were generally
crowded.

FRANK BRADSHAW WoOD, Secretary

Geology and Geography (E)

The most exciting day of the Berke-
ley meeting of AAAS for geographers
was undoubtedly 27 December. A large
audience heard an excellent series of
papers by former students of Carl
Sauer on cultural geography. The sub-
jects discussed ranged from a detailed
analysis of the expansion in North
America of the Athabaskan-speaking
Indians to the distribution of the
mithan variety (Bos frontalis) of do-
mesticated bovid of Southeast Asia.
That man stitl has a “trick up his
sleeve” in developing a cultural scene
wholly unique in all history was pointed
out by David Lowenthal, who read a
paper entitled “The American scene.”
He described various viewpoints con-
cerning our appetites, desires, decisions,
and evaluations which have brought our
own problematical and controversial
culture into being.

The Section E dinner featured an
impromptu exposition on geographic
viewpoint by Carl Sauer as he acknowl-
edged the honor paid him by his stu-
dents during the day’s sessions. Trevor
Lloyd (McGill University) delivered
his retiring vice-presidential address en-
titled “International scientific collabora-
tion in the Arctic.” Lloyd shared with
his audience numerous personal experi-
ences and encounters with the Soviet
government and personnel which illus-
trated the difficulties of carrying on
completely successful, scholarly effort
when political differences, viewpoints,
and rivalries constantly intervene. How-
ever, Lloyd also emphasized how much
has been learned of the geography of
the northern high latitudes in the very
few decades since technological im-
provement of transport, communica-
tion, and food and clothing has opened
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the Arctic to the present-day type of
investigator. Many of his listeners must
have thought of how far and swiftly
we've come from the days of Peary
and Amundsen and, indeed, since the
day of Byrd and Stefansson.

The session on Remote Sensing of En-
vironment (28 December) reviewed the
many new developments in an area of
science and engineering which is des-
tined to place tools in the hands of
investigators almost beyond their fond-
est dreams. The audience was made
aware of the possibility that “you ain’t
seen nothin’ yet” as the speakers hinted
at marvels of remote sensing which
may soon be removed from security
wraps. (Persons interested in remote
sensing should be aware of a forth-
coming symposium on the subject to
be held at the Univeristy of Michigan
in April, 1966.)

Papers on Tertiary Provincial and
Immigrant Faunas attracted the “bone
paleontologists.” It was clear that the
work of Cope and Marsh and Loy
Miller (University of California, Berke-
ley) has been handed down to young
men with great patience in pursuing
the search for remarkably scarce bits
of evidence, and the skill to interpret
what they do discover after endless
hours of arroyo walking.

Another group of geologists was at-
tracted to a limestone hydrology sym-
posium organized by the National
Speleological Society. The spelunkers
reported on interesting processes of
erosion, related to bedding plane circu-
lation. They also described patterns of
ground water circulation in carbonate
rocks of complex structure which are
revealed by chemical quality and other
parameters, such as quantity and tem-
perature.

Section E sessions concluded with an
unusual symposium on extraterrestrial
sedimentation (29 December). The
geologists, together with astronomers
and meteorologists, heard about the
probing of other planets and the neces-
sity of theoretical studies for an un-
derstanding of processes on other
planets with atmospheric and other
physical conditions which contrast to
those of the earth. It’s a curious turn of
events if, in our zeal to explore extra-
terrestrially, we develop instruments and
techniques and make observations
which ultimately will enable us to dis-
cover more of the vast unknown con-
cerning our own planet.

Harry Ladd (retiring vice-president
of Section E) announced the election of
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Joe Webb Peoples as vice-president of
Section E for 1966. He invites sugges-
tions for, inquiry about, and attention
to announcements concerning the sec-
tion program to be arranged for the
annual meeting of AAAS to be held
in Washington, D.C., 26-31 December
1966.
RicHArRD H. MAHARD,
Secretary

Tertiary Provincial and Immigrant
Terrestrial Vertebrates

This symposium, held on 29 Decem-
ber 1965, was part of the program of
Section E. k

The science of historical zooge-
ography is now at that stage in which
detailed data are needed to more clearly
define when, where, and under what
ecologic conditions land mammals were
or were not able to disperse between
faunal provinces or between continents.
The Pacific Coast Province has re-
mained more or less an isolated faunal
unit since the earlier part of mam-
malian history. According to Malcolm
C. McKenna, the older faunas of this
province show apparent strong en-
demism in the middle Paleocene but
there is increasing pandemism in the
later Paleocene to Oligocene. This
prominent pandemism appears to con-
tinue into the middle Miocene, accord-
ing to Faunal evidence from the Mo-
jave Desert area presented by Richard
H. Tedford. However, with the late
Miocene there is a change to increasing
endemism in the Pacific Coast Province,
possibly because of progressive climatic
zonality.

Climatic zonality appears to have
been responsible, by the late Miocene,
for divergent evolution in several mam-
malian lineages. Thus at this time, ac-
cording to S. David Webb, the forests
of the northern Pacific Coast Province
were frequented by browsing camels,
ancestral to the living Old World camel.
However, the grasslands of the southern
Pacific Coast Province were frequented
by grazing camels that were ancestral to
the living South American llama. Other
ecologic conditions separated the east-
ern and western moles since at least the
late Miocene, according to J. Howard
Hutchison. The Pacific mole ranged
from the southern grasslands to the
northern forests within the Pacific Coast
Province.

South American immigrants became
quite prominent in the southern Pacific

Coast Province during the late Pliocene
and Pleistocene. This is shown by a
number of new forms in the succession
of faunas from southern California de-
scribed by Theodore Downs and John
A. White. Other remarkable South
American immigrants are the fossil
capybara from eastern Arizona de-
scribed by John F. Lance.
CHARLES A. REPENNING,
Program Arranger

Zoological Sciences (F)

Section F cosponsored a five-session
symposium on Molecular Mechanisms
of Temperature Adaptation. Plant, ani-
mal, and microbial physiologists and
biochemists combined efforts and were
surprised to find that each group, work-
ing with very different organisms, was
arriving at similar conclusions concern-
ing genetic variations in respect to tem-
perature and mechanisms of acclimati-
zation. Several zoological societies had
programs of contributed papers and
symposia. The American Fisheries So-
ciety had a symposium dealing with
the Sacramento-San Joaquin Estuary.
The Herpetologists League sponsored
three sessions of contributed papers.

"The Society of Systematic Zoology

sponsored a very popular two-session
symposium on systematic studies of
fauna on the Galapagos, a symposium
on Biological Data Retrieval and Com-
puter Analysis, and four sessions of
short papers. The American Society
of Zoologists featured the following
symposia in addition to the one on
temperature adaptation: Hypothalamic
Control of the Anterior Pituitary (2
parts), Neurosecretion of Invertebrates
other than Insects (4 sessions), The
Vertebrate Ear (2 parts), Problems in
Invertebrate Embryology (3 parts), and
Modern Approaches to the Study of
Adenohypophyseal Structure and Func-
tion (2 parts). There were five sessions
on Developmental Biology, four on
Invertebrate and General Zoology, six
sessions in Comparative Physiology,
four in Comparative Endocrinology,
three in Vertebrate Morphology, and
sessions on Radiation Biology, Ecol-
ogy, Cytology, and Genetics. The Ani-
mal Behavior Society had a sym-
posium on Experimental Analysis of
Aggression, also separate sessions on
learning, agonistic behavior, territorial
and parental behavior, sexual behav-
ior,  communication, orientation, and
navigation.
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New officers for Section F include
Richard B. Roberts (chairman, 1966),
David E. Davis (secretary, 1966-69),
and George W. Wharton (committee-
man-at-large, 1966-69).

C. LADD PROSSER,
Program Chairman

American Fisheries Society (F1)

The California-Nevada Chapter of the
American Fisheries Society sponsored a
program on recent ecological studies in
the Sacramento-San Joaquin Estuary,
California.

R. B. Krone described studies on
sedimentation in the estuary. Most sedi-
ment entering the lower estuary is com-
posed of fine particles, and most enters
in a few short periods of high flow dur-
ing the winter and spring. Resuspension
of sediments caused by water currents
created by strong prevailing summer
winds is a very important factor con-
trolling the distribution of sediment.
One factor of great potential biological
importance is that sediments may be
very important in removing pollutants;
suspended solids entering the estuary
have 1.5 X 10% millequivalents of ad-
sorptive capacity.

Jerry L. Turner pointed out that sea-
sonal variations in the abundance of
zooplankton in the delta are controlled
primarily by water temperature. How-
ever, water quality and residence time
of water are the primary factors con-
trolling local variations in abundance.
In fresh waters of the delta, zooplank-
ton was most abundant where total dis-
solved solids were highest and where
residence time of water was greatest.

Harold K. Chadwick described mi-
grations of the adult striped bass in
the estuary. Migration patterns have
changed significantly in the past 15
years; adult bass generally migrate far-
ther downstream in the summer and
remain downstream longer. The extent
of downstream migration is positively
correlated with fish size; thus changes
in size composition in the population
may have contributed to the changed
patterns. Improved water quality in
downstream areas may also have played
a role, but insufficient knowledge of
the environment and the bass popula-
tion prevented a thorough analysis of
the causes for changed migrations.

David Ganssle described movements
of fish and shrimp in the salinity gradi-
ent. Except for anadromous species,
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movements were greatly influenced by
the position of the salinity gradient.
The gradient’s location varied annually
as well as seasonally, thus causing sig-
nificant annual differences in species
distribution.
HaroLp K. CHADWICK,
Program Arranger

Animal Behavior Society (F3)

The program consisted of seven half-
day sessions -of contributed papers, one
full-day symposium on the experimental
analysis of aggression, and a half-day
session of invited papers devoted to
the teaching of animal behavior. In
addition to the traditional areas of so-
cial behavior, including agonistic, ter-
ritorial, maternal, and sexual behav-
iors, papers concerned with compara-
tive learning phenomena and with a
variety of invertebrate behavior pat-
terns highlighted the meetings. Note-
worthy was the general level of sophis-
tication of the reports, particularly
with respect to the trend toward the
use of quantitative methods in the col-
lection of behavioral data. Papers
presented at the session on orientation,
homing, and navigation were particu-
larly stimulating. The interaction of

~environment and social behavior was

stressed in studies of aggressive and
territorial behavior. Studies concerned
with sexual behavior continue to re-
veal the intricate interaction of go-
nadal hormones, neural and experien-
tial mechanisms.
EpwIN M. BANKS,
Program Officer

Herpetologists’ League (F4)

Papers, dealing principally with prob-
lems in ecology and systematics, were
delivered during the annual meeting
(29-30 December 1965) of the Herpe-
tologists’ League.

A lively discussion was precipitated
by William Duellman’s talk on Mexican
herpetology. Duellman sharply criti-
cized a recent spate of unscholarly pub-
lications based on Mexican material. He
also deplored the fact that indiscrimi-
nate collecting in Mexico by nonpro-
fessionals is creating a large number of
small, scattered collections which con-
tribute nothing to the advancement of
science.

Papers by Frederick Turner were re-

lated to various aspects of ecological
research on lizards. Such research is
supported by the Division of Biology
and Medicine of the U.S. Atomic Ener-
gy Commission. Some of his investiga-
tions pertain to the Rock Valley facility
at the Nevada Test Site, where long-
term studies of natural desert commu-
nities are in progress. )

The prize of $25 for the best stu-
dent paper was awarded to Angel Alcala
for his discussion of the ecology of the
skink, Mabuya multifasciata, in the
Philippines. . Honorable mention was
awarded to Dan Willard for his paper
on Cnemidophorus tigris.

Officers elected for the 1966-67
biennium were as follows: President,
Philip W. Smith; vice-president, John
M. Legler. Newly elected members of
the Executive Council are: James An-
derson, Clarence McCoy, Richard Ethe-
ridge, and William Milstead.

Zoological and Botanical
Sciences (FG)

Ecological Society of America (FG3)

The Ecological Society of America
met, with the AAAS, at The University
of California in Berkeley. During the
four days of the meeting, the society
sponsored or cosponsored approximate-
ly 30 sessions at which attendance
ranged from less than 25 to more than
400 scientists. Sessions on animal be-
havior were most numerous; there was
one session of invited papers, seven of
contributed papers, and two symposia.
The symposia dealt with the experimen-
tal analysis of aggression in fighting
mice (F. H. Bronson), in Siamese
fighting fish (T. Thompson), in grey-
hooded rats (T. J. Stachnik), in mon-
keys (J. M. R. Delgado), and in rodents
(J. P. Scott).

Read at two sessions each were con-
tributed papers on animal ecology,
aquatic and marine ecology, and diver-
sity and abundance in natural commu-
nities. There was one session each on
population and community bioenerget-
ics, human ecology, physiological ecol-
ogy, and vegetation.

Those who attended the very popu-
lar symposium on primary productivity
and mineral cycling in natural ecosys-
tems heard a fascinating explanation of
the famous lemming migrations as they
relate to vegetation changes and mineral
cycling, especially that of pbrosphorus
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(A. Schultz). Stable air masses incident
to nocturnal temperature inversions
were described (G. M. Woodwell and
W. R. Dykeman) as convenient sys-
tems in which rates of accumulation
of CO, can be measured at different
heights above the ground. From such
measurements a tentative estimate of
2810 grams of CO,/m?2/year has been
made for total respiration of an oak-
pine forest on Long Island. This they
estimated was equivalent to about 1700
grams of dry matter.

The field trip, arranged and conduct-
ed by Peter Raven, proved to be an in-
vigorating and enlightening experience
for about 25 biologists. Howard Cogs-
well, during a stop at the intertidal
salt flats on San Francisco Bay, de-
scribed ecological work in progress
there. The redwood forest in Big Basin
State Park and the Ben Lomond Sand
Hills were also visited.

The ecological implications of the
Rampart Canyon Dam were discussed
by a panel comprised of A. Starker
Leopold, Gordon Watson, and William
S. Benninghoff. The session, presided
over by Stephen H. Spurr and attended
by approximately 175 persons, brought
to light information which seems to cast
serious doubt on the wisdom of re-
linquishing irreplaceable natural re-
sources and the historic rights of an
aboriginal people in exchange for what
has been described as “the hardware of
civilization.” The plan to dam the Yu-
kon River in Rampart Canyon would
produce a 286-mile lake with 1100
miles of wave-washed shoreline, Nearly
2000 Athabascan Indians, whose ances-
tral home has been the Yukon Valley in
this area, would be permanently dis-
placed. In addition, a substantial part
of the salmon fishery would be de-
stroyed, and large herds of moose and
other game would be eliminated.
Marshes, flood-plains, and primary suc-
cessional vegetation incident to natural
erosion and silting patterns would be
eliminated, thus removing the breeding
grounds for an estimated 1.6 percent
of the total continental duck popula-
tion, and destroying feeding areas now
used by 1.5 million migratory ducks
per year. Paradoxically, proponents of
this dam, in flooding more than 3.7
million acres, would eliminate more
duck feeding and breeding area than
could ultimately be purchased with the
proceeds of the Federal duck-stamp
tax, established to provide for such pur-
chases over a 30-year period. Many
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persons left this panel discussion won-
dering whether the proposed Rampart
Canyon Dam may not be, in the spirit
of the book title of a decade ago,
“big dam foolishness.”

The Ecological Society, with AAAS,
the Society of American Foresters, and
the American Meteorological Society,
was cosponsor of seven-part symposium
entitled “Ground level climatology.”
Discussion of specific problems related
to the climate near the ground was
heard in six of the sessions, while part
ITI, a general session symposium pre-
sided over by Robert H. Shaw, pur-
sued the “Implications of weather
modification on ground level climatolo-
gy.” R. H. Whittaker suggested that
small changes in climate, such as those
now possible through cloud seeding,
might be so sudden as to disrupt life
cycles of established plants and en-
courage the spread of more aggressive
weeds. He pointed out that some species
which are already surrounded and con-
fined by manmade barriers, unable
either to migrate or adapt, might suc-
cumb to relatively minor environmen-
tal changes. Cautioning that extinction
of species from a community reduces
species-diversity which is, in turn, di-
rectly related to the stability of the com-
munity, Whittaker recommended: (i)
acceleration of research into ecological
aspects of weather modification; (ii)
constrainment of the area and extent of
weather modification so as not to alter
our important preserves of natural com-
munities; and (iii} that a strategy of
minimum application of weather mod-
ification be applied in all instances.

Abstracts of the papers were pub-
lished in the Bulletin of the Ecological
Society of . America, vol. 46, No. 4,
December 1965.

BENJAMIN F. GRAHAM, JR.,
Visiting Biologist,
Brookhaven National Laboratory

Botanical Sciences (G)

The 5th annual symposium, “Plant bi-
ology today: advances and challenges,”
took place in Berkeley on 30 Decem-
ber; it was arranged jointly with the
Pacific Section of the Botanical So-
ciety of America. The subjects ranged
from broad plant geography and ecolo-
gy down to the level of electron micros-
copy.

The distribution of plant populations
in relation to soils was analyzed in

modern terms by A. R. Kruckeberg,
who showed how the subject has
changed through the years, and how
discontinuities in the edaphic factors
exercise profound influences on the oc-
currence of plant species. By selecting
as examples some of the most extreme
types of rock substrata (for example,
limestones, serpentines), he was able
to bring out a number of problems
which face the soil ecologist. He also
emphasized the need for recognizing
the complexity of interactions of com-
petition and physiology. The study of
pollens was related by Estella B. Leo-
pold to the other botanical sciences,
showing how these tiny but very dis-
tinctive plant cells bear upon the his-
tory of past biota in terms of evolu-
tion and the changing floras. She illus-
trated the different types of pollens and
the uses (and misuses) of pollen di-
agrams. Botanists of other disciplines,
including taxonomy and ecology, were
urged to take advantage of the kinds
of information that palynology can pro-
vide. The present-day speculations on
the origin and relationships of the liver-
worts provided the basis of a critical
analysis by Johannes Proskauer, leading
to the conclusion that the bryophytes
and pteridophytes probably had a com-
mon ancestor which was already a land
plant. Furthermore, this ancestor was
most probably a pteridophyte. Pro-

- skauer exploded a number of traditional

morphological dogmas in examining the
evidence.

Paul Mahlberg surveyed the latex-
producing organs of higher plants in
terms of the different types which have
been discovered as well as their onto-
genetic development and cytology. He
discussed the problems of the nature
and function of latex itself. He then
showed the results of experiments in
which laticifer-free shoots were pro-
duced, suggesting a number of intrigu-
ing developmental questions. Norma J.
Lang presented a thought-provoking re-
view of our present knowledge of struc-
ture and differentiation of the blue-
green algae, comparing them with the
bacteria, and emphasizing the recent
discoveries. under the electron micro~
scope. In a logical, step-by-step anal-
ysis, she examined the hypothesis that
the origin of the chloroplasts of higher
plants may have been a consequence
of an original symbiosis of blue-green
algae with non-photosynthetic cells.
G. Ledyard Stebbins reanalyzed our
traditional ideas of chromosome varia-
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tion and evolution in terms of the new
cytological and genetic findings over the
past decade. Evolutionary trends in-
volving chromosome size, reduction in
chromosome numbers, and polyploidy
were reexamined in terms of their adap-
tive significance.

Topics in a session of contributed
papers included: dispersal’ mechanisms
in island plants (Sherwin Carlquist),
chemical plant taxonomy (W. A. Em-
boden), electron microscopy (of crystal
formation in cells, by H. J. Arnott, and
of cambium, by L. Srivasta), and vari-
ous problems in plant biochemistry
and microbiology.

At the Botanists’ Luncheon, the vice-
presidential address was presented by
Ira L. Wiggins. His illustrated lecture
dealt with the results of his recent
field research in one of the best known
island groups in the world; it was en-
titled “The Galapagos Islands in retro-
spect—and prospect.”

The joint meeting of Section G and
the Pacific Section of the Botanical
Society of America (G2) proved to
be very stimulating. A room as head-
quarters for all botanists was kept open
for the entire period of the meetings.
The new officers elected in Section G
for 1966 are Charles E. Olmsted, vice
president and chairman; and Pierre
Dansereau, committeeman-at-large.

WARREN H. WAGNER, JR.,
Secretary

JANET R. STEIN,

Secretary, Pacific Section,
Botanical Society of America

Anthropology (H)

Drinking Patterns in
Latin America

This symposium, held on 30 Decem-
ber 1965, was part of the program of
Section H and was cosponsored by
the American Anthropological Asso-
ciation. Paul H. Ezell (San Diego
State College), William P. Mangin
(Syracuse), Roger C. Owen (Univer-
sity of California, Santa Barbara), and
José Pastore (Wisconsin) emphasized
that moderate consumption of alco-
holic beverages characterizes the mid-
dle class in Mexico City, La Paz, Lima,
and 26 Brazilian cities. Analyzing over
10,000 questionnaires, Owen found that
religious affiliation influences the
amount of alcoholic beverage consump-
tion in urban Brazil, and Pastore found
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that upper-class Brazilians drink more
than lower status fellow-countrymen
with clear sex differences at all levels.

From remarks made by Bolivians
about North Americans, Ezell noted in-
group indulgence toward drinkers dis-
playing behaviors criticized in out-
group members. Mario C. Vazquez
(Cornell), William Madsen (Purdue),
and Henry F. Dobyns (Cornell) re-
ported Mestizo deprecation of Indian
drinking, and Madsen cited in South
Texas Anglo-American indictments of
Mexican-American drinking. Dwight B.
Heath (Brown) reported how the 1952
revolution turned certain Bolivian land-
lords, who avoided drinking with their
Indian serfs, into shopkeepers who im-
bibe often with the same Indians, now
peasants, Other landlords who fre-
quently drank with their serfs now sel-
dom see them, because they received
their own lands during post-revolu-
tionary agrarian reforms.

Increased drinking of native brews
among conservative Mexican Indians
resisting cultural change was reported
by Madsen. This contrasted with the
replacement of many forms of alco-
holic and nonalcoholic chicha in the
Andes by beer and distilled liquors.
Vazquez and Allan R. Holmberg (Cor-
nell) calculated the consumption by
the average adult at 2 liters of chicha
daily.

Paul L. Doughty (Indiana) reported
that alcoholic beverages help cement
social bonds that permit frequent and
effective community-labor projects to
be carried out in a Mestizo town in
the Peruvian Andes.

Commentators included: Cara E.
Richards (Ithaca College), David G.
Mandelbaum (University of California,
Berkeley), and Eileen A. Maynard
(Cornell).

HeNryY F. DOBYNS,
Program Arranger

Psychology (I)

In the symposium on modification
of deviant behavior in children (Leon-
ard Krasner, Albert Bandura, Charles
B. Ferster, James R. Lent, O. Ivar
Lovaas, Arthur W. Staats), the cen-
tral theme was that control efforts are
less likely to be successful if based on
concepts of internal dynamics, symbol-
ism, the unconscious, or disease entities
than if the problems are analyzed in
behavioral terms and modification pro-
cedures oriented around principles

and techniques of the learning labora-
tory. Thus, the trainer or “therapist”
must ascertain by close observation
what environmental elements are main-
taining the undesirable responses and
what readily manipulable clements
have rewarding or reinforcing prop-
erties (for example, preferred food,
toys, exchangeable tokens, escape from
pain, social contact). These elements
are then arranged to effect step-by-
step alterations in the desired direc-
tion, with the powerful social reinforc-
ers ultimately provided by parents,
teachers, and others. Even observing
successful behavior by others, in real
life or on film, may have ‘“vicarious”
reinforcing value. The principles dis-
cussed are applicable as well to work
with disturbed adults, and presumably
have relevance for the prevention of
behavior deviations.

Another discussion was centered
around the question, “How does a
child learn to talk?” Dan I. Slobin

posed as a critical problem the unusual
speed of the acquisition process. Sim-
ple imitation does not account for this
rapid rate; rather, the child passes
through a series of stages in which he
seems to be inventing and productively
using his own childish grammar. David
Palermo proposed that the rate is sim-
ply the result of very high motivation,
and argued that well-established prin-
ciples of learning can readily account
for language phenomena. David Mec-
Neill, on the other hand, doubted that
such complex behavior can be handled
adequately within current theoretical
frameworks, based as they too fre-
quently are upon very simple experi-
ments. Cross-cultural similarities of
language learning, combined with neu-
rophysiological observations, suggest
the existence of an iriborn device per-
mitting the child to try out hypotheses
about the structure of the language
he hears.

Complementing the symposium on
Behavior, Brain, and Biochemistry
(interdisciplinary symposium), was the
symposium on Behavioral Genetics
(Gerald McClearn, chairman). V.
Elving Anderson described about 30
types of biochemical anomaly, result-
ing in intellectual deficit, that are
chromosomal in etiology. It is esti-
mated that well over 100 gene loci are
involved in the abnormal manifesta-
tions. Conflicting results in experi-
ments on the facilitation of learning
and memory by drug injection (for
example, strychnine sulfate, picro-
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toxin) were clarified by James Mc-
Gaugh. Not only is the direction of
effect a function of dose level and
task, but the shape of the functions
varies with the strain of mouse, with
instances even of reversals of trend
across strains. Interaction with strain
is also apparent when -the effect of
prenatal stress on open-field locomo-
tion in adulthood is examined care-
fully (John DeFries).

The symposium on Verbal Learning
was arranged by Benton J. Under-
wood and chaired by Leo J. Postman.
Rudolph Schulz described experiments
demonstrating that associations estab-
lished in the laboratory produce sub-
stantial amounts of mediated facilita-
tion when the training procedures in-
sure availability and discriminability
of the relevant terms. Evidence was
offered by Kent Dallett to - indicate
that mediational processes cannot be
enhanced effectively by instructions,
perhaps because such processes occur
spontaneously in most learning situa-
tions. The course of learning can
fruitfully be considered as comprised
of successive stages during which re-
sponses and associative connections are
acquired, according to Geoffrey Kep-
pel, who described techniques for
testing this hypothesis. Leonard Horo-
witz presented data suggesting the
equivalent, in situations involving ver-
bal material, of latent learning. Neal
Johnson proposed that grammatical
structure serves to define functional
response units which may affect rate
of sentence learning by reducing both
intrasequence and intersequence inter-
ference. The possibility of determining
the effects of such structure inde-
pendently of semantic influences was
discussed by William Epstein.

Underwood’s  vice-presidential ad-
dress considered the role of implicit
associative responses (IAR), that is, as-
sociations elicited by the to-be-re-
membered units, in acquisition. A se-
ries of studies was reported in which
the systematic effects of TAR were
demonstrated in recognition, free learn-
ing, and paired-associate learning. It
was shown that the facilitation attribut-
able to such associations occurs in large
measure during acquisition rather than
during the test of recall.

The cooperation in the planning of
the Section 1 program by the Western
Psychological  Association  (Gerald
Mendelsohn, convention manager) was
invaluable.

The Section’s chairman for 1966 is
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Robert M. Gagné (University of Cali-
fornia, Berkeley). Newly elected mem-
ber-at-large of the Section Committee
is Leo J. Postman, also of Berkeley.
FrRANK W. FINGER,

Secretary

Social and Economic
Sciences (K)

The Symposium on the Mathemati-
cal Bases of Economic Planning,
chaired by George Dantzig (Univer-
sity of California, Berkeley) was in-
tended to highlight the ways in which
advanced mathematical methods have
contributed to our understanding of
the planning process in such diverse
economies as those of India, the Soviet
Union, and the United States. Acade-
mician L. V. Kantorovich was unable
to accept an invitation to participate.

Kenneth Arrow (Stanford Univer-
sity), whose paper was jointly au-
thored with Mordecai Kurz (Hebrew
University, Jerusalem) and Sukhamoy
Chakravarty (Delhi School of Eco-
nomics, Delhi, India), dealt with the
problem of time perspectives in plan-
ning. The decision as to how much a
society should invest now, that is, a
decision as to the optimum rate of
growth, involves planning over a finite
time period for an infinite future. The
classical method for taking account of
decreasing concern for remote futures
is the interest rate. More sophisticated
optimizing models, however, need to
assume some more complex utility
function both within and between time
points in the future. Such problems
have been dealt with in the past by
variational calculus using Euler and
LaGrange equations. Recently, impor-
tant contributions to the mathematics
of optimization have been made by
L. S. Pontryagin.

Jacob Marshak in his paper on the
organizational economics of planning
also dealt with planning as a multi-
stage decision on strategy—a time se-
quence of functions. Sequential receipt
of information creates certain decision
problems closely paralleling those
analyzed by David Blackwell and
M. A. Girshick.

Other programs of Section K that
dealt with mathematical models in-
cluded the American Economic As-
sociation’s meeting on Economic Anal-
ysis of Policy Making and the Ameri-
can Political Science Association’s ses-
sion on Systematic Studies of the Char-

acteristics of and Interaction in the
World Communist System. In a paper
in the latter session, Richard A. Brody
and John Vesecky (Stanford Univer-
sity) evaluated the application of Lewis
F. Richardson’s mathematics of the
arms race to current Soviet-American
relations. They found that fitting the
Richardson equations to data from
the years 1953-61 suggested that a run-
away arms race Wwas in progress
whereas for the years 1962-64 there
were lower annual changes, approach-
ing a relatively stable equilibrium.
The meeting arranged by the Ameri-
can Sociological Association, like that
of the American Economic Associa-
tion, focused on the role of social
science in the policy-formation process
with the sociologists looking at the
problem in developing countries.
ITHIEL DE SoLA PooL, Secretary

American Economic Association (K1)

Section K1’s program was concerned.
with the role of economic analysis in
policy making in the United States.
While much has been written regard-
ing how formal economic analysis
should be used in economic policy mak-
ing, very little has been written regard-
ing how, in fact, economic analysis has
played a role.

Edward Kalachek (Washington Uni-
versity of St. Louis) examined the role
of economic analysis in diagnosing the
causes of the high unemployment rate
that persisted during the 1957 to 1961
period. Two very different explana-
tions existed. One stressed severe mis-
match of available jobs with worker
capabilities. The other stressed short-
fall of ' overall demand. Kalachek
pointed out that proper evaluation of
the relative importance of these two
causes had to precede prescription of
a treatment. If the former diagnosis
was largely correct, strongly expan-
sionary fiscal and monitary policy
would have serious side effects, and a
heavy dose of complimentary labor-
market policy was needed. If the latter
explanation was correct, strong ex-
pansionary fiscal and monetary policy
was the proper treatment, and there
was little to fear in the way of in-
flationary side reaction. Kalachek ex-
plained how economic theory suggested
various ways to discriminate between
the alternative hypotheses and the sta-
tistical tests which were actually under-
taken and their results. As a result
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of these studies it was judged that the
major problem was insufficient aggre-

gative demand; there was very little.

evidence of any unusual problems of
structural mismatch.

John Blackburn (Duke University)
then examined the issues the federal
government had to face in selecting
a policy for stimulating increased over-
all demand. He pointed out that the
government had other objectives in ad-
dition to that of reducing unemploy-
ment and was operating under a num-
ber of constraints. In particular, the
government wanted to increase the rate
of growth of productive capacity and
was under strong pressure to reduce
the balance of payments deficit. There
were many alternative instruments
which could be used—a variety of pos-
sible tax reductions, various increased
spending programs, and various mea-
sures which could be used to influence
the supply of credit. He described how
economic analysis was used to illumi-
nate the alternative policy packages,
which could be used to deal with the
unemployment problem and the conse-
quences of alternative packages in
terms of these other objectives. He at-
tempted to reconstruct the considera-
tions which led to the heavy employ-
ment on tax reductions in the policy
package which ultimately was proposed
-and implemented.

Richard Attiyeh {(Yale University)
focused on a particular objective which
strongly colored the decision—the objec-
tive of stimulating rapid market growth.
He examined the role of investment in
influencing the growth rate and sug-
gested how the question of an opti-
mal growth policy should be posed.

RIcHARD R. NELSON,
Program Chairman

American Political
Science Association (K2)

Systematic Studies of the
Characteristics of, and Interaction
in, the World Communist System

The chairman of this panel, Jan F.
Triska (Stanford University), intro-
duced the theme of the discussion and
the panel members. He said that in the
past, while there has been a great deal
of theorizing on the subject of com-
munism and communist affairs, there
have been very few precise and veri-
fiable theories; the principal modes of
analysis, even in political science writ-
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ings, were historical, descriptive, and
situation-bound, based principally on a
sort of content analysis and sustained
confrontation of primary and second-
ary sources. Lately, however, the situa-
tion has been changing. Increasingly,
there have been attempts to put empha-
sis on systematic empirical inquiries by
modern techniques of systematic re-
search, and on empirical studies of
political behavior with a view towards
empirical theory building. This panel,
Triska said, is a good example of this
change.

reported on research now in progress
by the Stanford Studies of the Com-
munist System on “Integration and
community-building among the 14 com-
munist party states,” a series of em-
pirical studies of the individual state.
Members of the world communist sys-
tem are based on a common paradigm.
When completed, these 14 studies, Fin-
ley said, should offer evidence on the
propensities in the communist system
toward unification of the national units.

Richard A. Brody (Stanford) pre-
sented a paper on ‘“‘Soviet responsive-

David D. Finley (Colorado College) ness: a critical evaluation of certain

Pressroom

One of the busiest pressrooms at any U.S. scientific meeting is regu-
larly that at the AAAS meeting. The Berkeley meeting was no exception,
with some 150 reporters and 50 others checking in at the pressroom.

Most press coverage went to three symposia—“Behavior, brain, and
biochemistry,” “Civil defense,” and “Physiological control of conception
and its implications.” The slant the press gave these stories, and four
other events most popular with reporters, will be summarized in the
March issue of the AAAS Bulletin.

Coverage by radio and television rose sharply at this meeting. In
earlier years from eight to ten networks and stations were represented in
the pressroom; this year the number was 15.

Some 30 press conferences were conducted during 5 days. These
meetings between scientists and the press are central to the pressroom
operation, for here reporters can ask questions and get answers.

To complement the press conferences, reporters want copies of each
speaker’s paper and an abstract of it. Of the 1500 papers read, the authors
of more than 550 were kind enough to send at least an abstract.

New this year. To speed transmission of reporters’ copy back to their
home offices, this year Western Union installed four Telex transmitters
in the AAAS pressroom. At times all four machines were in use—some
125,000 words of copy were sent in the 5 days. (In earlier years,
messengers carried the copy to the local Western Union. office.)

Another innovation for AAAS at Berkeley was a “listening room” in
which reporters could hear a few of the key sessions underway at
Harmon Gymnasium some distance from the Berkeley campus pressroom.

A third new feature involved the press conference for the astronauts
of Gemini 6 and Gemini 7. Though it took place in Houston, science
writers in Berkeley were- able to participate—thanks to a two-way
speaker-telephone hookup.

Special thanks are due Ray Colvig and coworkers in the public infor-
mation office at the University of California, Berkeley. Ray, Don Koue,
Jack Allard, and others did a great deal of the work.

As always, a highlight of the meeting for the press was the AAAS-
Westinghouse science writing awards banquet. More than 200 persons
saw awards of $100 each presented to William Hines, Washington Star,
and Lawrence Lessing, Fortune. The awards are the only major national
prizes for writing in science (excluding medicine). Hines won the
newspaper award for a series of some two dozen articles on the epic
journey of Mariner IV to Mars. Lessing won the magazine award for
a piece on earthquake-prediction research. Honorable mention went to
Raymond Bruner, Toledo Blade; Max Gunther, freelance writer; and
Warren R. Young, Life.—KNEELAND A. GODFREY, JR., AAAS
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hypotheses about Soviet foreign policy
behavior” [See Harry Schwartz, “Social
scientist relying on math,” The New
York Times, 29 December 1965, p. 16,
cols. 1 and 2]. Brody and his coauthor,
John Vesecky, examined C. F. Richard-
sores model of “arms and insecurity”’
(changes in a state’s behavior in inter-
national relations are responses to either
behavioral changes of other nations or
fatigue at home), and applied it to the
Soviet-American relations and the Cold
War. Their conclusion was that “con-
cerns over power, security and interest
are necessary ingredients in the analysis
of foreign policy; their sufficiency is
subject to doubt.”

Robert C. North (Stanford) pre-
pared a theoretical paper entitled “An
approach to problems of national and
international integration.” He suggested
that the stimulus-response model S-r:
s-R which he and others developed and
used to test empirically a range of
hypotheses about international conflict
may be useful in studying integration
among individuals, groups, states, and
combinations of states. North said that
replicatable empirical testing of this
model for study of integration in the
communist system is now feasible.

Ole R. Holsti (Stanford) had his
data analyzed by IBM 7090 sets of
Soviet and Chinese documents, and
concluded that in spite of their con-
flict, the two communist-party states
appear to display similar attitudes to-
ward the war in Vietnam. As a conse-
quence, Holsti stated in his paper “Ex-
ternal conflict and internal consensus:
the Sino-Soviet case,” the U.S. attempt
“to solve” the Vietnam crises by the
presently used means may drive ihe
U.S.S.R. and China closer together.

The three commentators—M. George
Zaninovich (University of California),
Thomas W. Milburn (Northwestern),
and William R. Van Cleave (Stanford
Research Institute) critically evaluated
the four papers. Together with the
speakers, they participated in the ques-
tion and answer period which followed
the panel discussion.

JAN F. TRISKA,
Program Chairman

National Institute of Social
and Behavioral Science (K6)

Six contributed papers, all bearing
on foreign affairs, constituted the pro-

gram of the National Institute of So-
cial and Behavioral Science. Social
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change in the U.S.S.R., not to exclude
the area of mainland China, comprises
perhaps the core of the problem for
orderly international processes in the
contemporary period. The underdevel-
oped posture of the Russian nation in
the social sciences is striking, particu-
larly in view of its advanced status in
fields of natural science. A penetrating
treatment of these subjects was pre-
sented by Peter R. Senn (Northwestern
University) in a study concerning con-
cepts of social science and social
change in the U.S.S.R. The failings of
Russian social science conceptually has
been due to its dependence on the so-
ciety which produced it. The anachro-
nism largely remains even though Rus-
sian society has evolved pragmatically,
incurring an alternative social cost. The
aproach of Lenin and later Marxists es-
sentially eschewed problems of social
science and advanced little beyond
Marx and Engels. Through the Stalin
period, with few exceptions, Russian
social science remained outside ‘the
mainstream of development. Currently
the field has no set body of knowledge-
able orthodox theory, with institution-
alism prevailing in the midst of em-
piricism. The impact of the lack of a
developed social science reflects upon
Russian education and upon the per-
spectives and the quality of decision-
making of Russian leadership both with-
in the country and in its international
relations. However, Soviet social sci-
entists lean toward world social science,
primarily still in econometrics and in
some areas of sociology and related
fields. As the quality of their efforts
progresses, an eventual interest in mod-
ern theory and its use may be antici-
pated in order to advance their own re-
search. Yet unexplored in any depth,
however, are theoretical developments
in social science and what theory is
implicit in certain practices, what areas
relate to social change, and what new
knowledge awaits from the study and
application of economic and political
theory.

David C. Schwartz (University of
Pennsylvania) discussed the influence of
strategic factors on decision-making in
international crises. His findings suggest
the general validity, and some of the
limitations, of deterrence theory. Amer-
ican aerospace operations in crisis seem
to produce changes in Soviet precep-
tions of U.S. capability and resolve and
hence increase felt-threat to Soviet de-
cision-makers. Such increases in felt-
threat generally are associated, among

* University).

others, with modifications in percep-
tions of relative costs and gains of
various policies, receptivity to commu-
nications from opponents, and percep-
tions of the “tide of history.” Crisis
management is conceived of as an in-
fluence process. Criteria were devel-
oped for evaluation of the political
utility or influence capability of spe-
cific military factors, drawing upon
analytic models of crisis and sociopsy-
chological theories of influence. Actual
and projected force-structures, weapons
systems, and operations were evaluated
in terms of these criteria. A partial
model of crisis decision-making was
elaborated which draws upon and syn-
thesizes major theoretical approaches
to international relations.

The political process in France and
its role in current French foreign pol-
icy was the topic developed by Elijah
Ben-Zion Kaminsky (Arizona State
Alternatives to Gaullist
foreign policy, as indicated in the ex-
pressions of opposition candidates in
the recent election, was a major con-
cern of this research. It was implied that
Antoine Pinay, a “moderate conserva-
tive,” presumably could have done
much to reorientate French foreign
policy away from Gaullist trends. Per-
haps he could have effected a revision
of the Peking recognition policy, had
he but run for office successfully. The
election campaigns all indicated degrees
of criticism of Gaullist diplomacy, and
this fact, together with some adjustment
of American policy in Europe, may
influence important favorable shifts in
future French external policy. The op-
position candidates also questioned
continuation of an independent French
force de frappe; supported a united
Europe apparently without resolving
the role of nationalism; and, as ex-
pected, remained divided on problems
of socialism and free markets. How-
ever, in general, the candidates con-
curred on agricultural policy and the
procedures of the Treaty of Rome. It
might be determined upon examination
that a normative approach in foreign
affairs was best stated among the French
politicians by Marcilhacy and Tixier-
Vignancour. Whether or not they, with
Pinay, can influence the incumbent
regime toward solidarity in the Atlantic
Alliance and ameliorate the myth of
American “hegemony” in problems of
common defense remains to be ob-
served. The author anticipated a genu-
ine will in France toward a strong
Europe. This sentiment intrinsically
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would be an asset to the United States,
especially under increasing degrees of
cooperation with American foreign
policy.

Douglas H. Mendel, Jr. (University
of Wisconsin at Milwaukee) analyzed
questions concerning the future of the
Japanese-American alliance. The secu-
rity treaty renewal in 1970 will involve
directly or indirectly consideration of
such matters as American military base
privileges in Japan and Okinawa, the
status of the Bonin Islands, expanded
rearmament for Japan, the relations of
Japan with other Asian countries and
the U.S.S.R., and the projected security
posture of Japan. Trends in Vietnam
also may have an impact on the course
of treaty negotiations. Japanese public
opinion should be calculated in as-
sessing many of these problems. This
approach, of course, would assume
qualities of discernment in the makeup
of public opinion. In foreign policy es-
pecially, public opinion possibly might
become the public’s own worst enemy.
In countries of high literacy, responsi-
ble public opinion tends to depend upon
a responsible press. This is all to say,
the specialist on international security
policy and the social scientist should
hold counsel and not without considera-
tion of public opinion. The study itself
does not foresee a broadening of the
alliance involving Japanese military ex-
pansion. But perhaps the important
point to weigh in future treaty relations
is the total aid and welfare Japan ob-
tains, and would not otherwise enjoy,
from close strategic contacts within the
alliance (including its support of Free
China) with no loss of national dignity
and with continuing prospects for eco-
nomic expansion, political stability, and
international prestige.

Inflation as a problem of contempo-
rary economic growth in Japan was
surveyed by Robert S. Ozaki (Cali-
fornia State College at Hayward). In
recent years inflation in the consumer
price level in Japan has occurred at an
annual rate of about 6.5 percent. Even
though the gross national product has
also increased at a rate of about 12
percent, there remain policy problems
resulting from rapid inflation concern-
ing equity, the propensity to save, and
the inevitable breakdown of the re-
source-allocation function of the price
mechanism. Any or all of these condi-
tions affect economic growth. The rec-
ommendations were that no deflation-
ary measure be adopted to decelerate
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growth and that sustained productivity
advances in all economic sectors be
encouraged. The latter would involve
agriculture, small business, and service
industries. Other proposals concern op-
timal allocation of labor, more liberal
importation of foreign foods, given free
operation of the price mechanism, and
a more effective anti-monopoly policy
which would discourage excessive un-
ion wage demands. It is a matter of
concern that autonomous wage in-
creases beyond productivity growth in
the consumer goods sector may have
sufficient impact on wholesale prices as
either to force external currency de-
preciation or suffer vitally from inter-
national trade and exchange disequilib-
rium. .

Cabinet instability during and since
the Communist administration in
Kerala and its implications for politics
and government in India was reviewed
by John W. Spellman (University of
Washington). The 1957 Communist
administration of Kerala state, soon
after its installation, alienated interest
groups and communal organizations
under its jurisdiction, including the
Nairs, Ezhavas, Christians, and Mus-
lims.

The Christians, for example, were
concerned about Communist bills de-
signed to control the educational sys-
tem. After two years of agitation and
turmoil the Communist ministry was
constitutionally dismissed and Presi-
dent’s rule declared. Even though the
Congress Party has been dominant,
cabinet instability persists, largely be-
cause of intra-party factionalism and
defection within the Congress Party it-
self. This defection has to some extent
benefited the Communists. To lessen
factionalism and to promote political
stability, it was suggested that the Con-
gress Party might adopt a more specific
identity and establish well-defined hier-
archical positions based on seniority.
But a strong second party of moderate,
non-leftist orientation, if such could
evolve, should in itself influence polit-
ical maturity. Although other Indian
states are more stable than Kerala,
questions of party relationships were
given as nonetheless relevant for the
whole of India and its political future.

This meeting represented the most
successful session for contributed pa-
pers the National Institute has held.
This achievement was materially as-
sisted by the able services of W. Glenn
Campbell (director, Hoover Institution

on War, Revolution, and Peace). Se-

lected materials of the session and per-

haps from others in the K series will

be published in due course in the Sym-
posia Studies Series of the NISBS.

DonaLp P. Ray,

Director and Program Arranger

Sociéty for the Scientific
Study of Religion (K8)

The Society held two sessions in con-
junction with the Berkeley meeting of
the AAAS on 27 December 1965.

Discussions focused on religion’s role
in the development of science, on the
requirements for a scientific study of
religion, and on the significance of re-
cent developments in the social sciences
for religious survival and change. Sharp
disagreement developed over the valid-
ity of the proposition that the results
of social science research pose an in-
creasing threat to the survival of tradi-
tional religion. Evidence was examined
for the proposition that Roman Cath-
olic rather than, as more commonly
thought, Protestant sources provided
the initial stimuli for the development
of modern science. A critique of past
conceptualizations of religious commit-
ment and a proposal for reconceptual-
izing the phenomenon were presented.
The relation between religion and ten-
sion management among sport para-
chutists showed that theological fac-
tors are still significant determinants of
religious participation.

CHARLES Y. GLOCK,
Program Chairman

The three-and-one-half day sympo-
sium of Section O was concerned with
ground level climatology. On 27 De-
cember the ecological significance of
climatic elements in forestry was dis-
cussed. The point of major discussion
of the session was the relation between
results obtained in controlled environ-
ment chambers and experimental field
trials—the problem of a few carefully
controlled factors versus the interaction
of all factors in the field, and in field
studies the selection of the proper mete-
orological parameter.

The Interdisciplinary Symposium on
28 December discussed “The implica-
tions of weather modification.” Up to
the present time there seems to be little
positive proof of modification except
on a relatively small scale. However,
the possible ramifications of weather
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modification on ground level climatol-
ogy may be tremendous and need to be
examined for the maximum economic
benefit.

Two half-day sessions were held 29
December on the ecological aspects of
ground level climatology to plants. In
the morning session the regional anal-
ysis of selected problems was presented.
The importance of evaluating the inter-
actions of physical and biological fac-
tors was emphasized. The afternoon ses-
sion on applications of ground level
climatology examined four specific
problems in detail and the results which
have been obtained.

The final day’s sessions on 30 Decem-
ber were devoted to ecological aspects
of ground level climatology to animals.
“Animal climatology” was discussed in
the morning session with emphasis on
physiology and performance of animals
in hot and cold climates. The afternoon
session was devoted to climatic physi-
ology with climatic effects on the physi-
ological performance of animals as the
theme.

HAROLD B. SPRAGUE,
Secretary

Seven papers were presented in the
session on ecological aspects of ground
level climatology on the physiology
and performance of animals.

Major emphasis in most of the pres-
entations was the interrelation of en-
vironment to physiology and perform-
ance. Basic physiological effects or re-
sponses of domestic animals to micro-
climates were discussed from the heat
balance point of view. Emphasis was
also placed on the mechanisms by which
environment may effect reproduction of
sheep, and circulatory compensations
as related to heat balance. The modifi-
cation of the micro-environment by
shelter engineering for cattle and swine
was fully described. Relative effects of
micro-climate in terms of temperature,
radiation, humidity, and air velocity
to physiology and performance of cat-
tle, swine, poultry, and sheep were em-
phasized throughout this session. A
need was generally demonstrated for
the formation of teams to scientifically
pursue micro-meterological investiga-
tions on animal physiology and per-
formance, the need for climatologists,
physiologists, engineers, and production
specialists of the various species to join
in these efforts.

As breeds are improved genetically
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and by nutrition for greater production,

a concern was expressed to know the

ideal micro-environment to enable full
genetic expression of the animal.

HAROLD JOHNSON,

University of Missouri

History and Philosophy
of Science (L)

Science Courses for Baccalaureate
Education Project (L2)

- Through the financial support of .

the Charles F. Kettering Foundation,
a substantial effort has been underway
to develop a new approach to the
teaching of science to college students
who plan professional careers in law,
government, philosophy, economics,
anthropology, sociology, history, edu-
cation, and other fields. The activities
are centered at Rensselaer Polytechnic
Institute of Troy, New York, with
participation of faculty from many col-
leges and many disciplines. Two exper-
imental classes have been in progress
for developing the new approach—one
with architecture and management sci-
ence freshmen at RPI and the second
with liberal arts freshmen at Russell
Sage College.

The chairman of the project and of
this session (28 December 1965), V.
L. Parsegian, reviewed the history of
the project and the table of contents
being followed by the 2-year se-
quence. The course emphasizes ideas,
concepts, methods of science, histori-
cal features, and interrelationship of
sciences. While disciplinary divisions
are avoided, the topics are organized
to permit a physicist to teach the first
year of the course and a biologist to
teach the second year, each with some
preparation. Textbooks and a teach-
er’s guide are being developed for that
purpose.

A unique feature of the new course
is the early introduction of the sys-
tems, feedback, cybernetics concepts,
and the probability, statistical features
of natural phenomena. These consti-
tute unifying themes throughout the
2-year sequence, equally useful in
physical, biological, and social situa-
tions.

K. M. Thomas (RPI) and K. Scott
Kinerson (Russell Sage College) dis-
cussed the difficulties and successes of
the pilot class experience. Results have
been highly encouraging on the feasi-

bility of an integrated approach to
topics from the fields of physics, earth
sciences, astronomy, chemistry, biol-
ogy, with bridges to the social sci-
ences.

Henry Margenau (Yale University),
an advisor to the project, presented
ideas that should be impressed on every
college student. Science and scientific
effort constitute a continuing search for
truth rather than embodiment or
achievement of absolute truth. All
knowledge, whether from physical or
social areas, begins with qualitative en-
quiry and progresses toward quantita-
tive research. While science is said to
deal with facts alone, the speaker
pointed out that there is no contrast
between the realm of values and the
realm of facts.

V. L. PARSEGIAN,

Chairman, Science Courses Project

Society for General Systems
Research (L3)

A review of the significance of the
papers and discussions at sessions
of the Society for General Systems
Research shows a distribution between
four levels of communication. Four
papers were primarily aimed at im-
proving public understanding of the
utility of systems theory for dealing
with urgent public problems. Sixteen
were focused on the application of
systems theory to decision-making in
business, government, education, and
research. Ten dealt with definitions and
correlation of concepts and processes
in different fields of science as aids
to interdisciplinary communication.
Four papers had relevance to multi-
disciplinary research where a scientist
must grasp adequately the differing
concepts of several fields of science in
order to maintain perspective of his
research problem.

Examples of papers relating to pub-
lic understanding of the application
of systems concepts are S. Chandra-
sekhar’s application of systems con-
cepts to the population explosion prob-
lem in Southern California, and A.
Rapoport’s presidential address using
systems concepts to examine the vi-
ability of our national political-mili-
tary system and its relevance to sur-
vival of human civilization.

On the decision-making level, R. O.
Gibson pointed out how general sys-
tems analysis can increase the prob-
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ability of constructive interaction be-
tween knowledge systems and value
systems so the “is” and the “ought”
can come together in a mutual dia-
logue and critical examination. In one
of the papers on augmenting psychi-
atric services, J. A. Starkweather re-
ported on using a computer typewriter
terminal for screening interviews in
which the computer program simulated
a psychiatric social worker in the in-
take interview.

On the third level of interdisci-
plinary communication, J. G. Miller
presented information input-output
curves for cells, organs, organisms,
groups, and organizations  which
showed an analogous form for each
level of organization. The papers
" from Ohio State established a logical
base for use of concepts from set
theory, information theory, graph the-
ory, and general systems theory in
educational research. Members of the
mathematics panel cautioned against
confusing increasing numbers of ap-
plications of general systems theory
with advances in fundamental theory.

An interesting example of the fourth
level or multidisciplinary stage was
S. C. Dood’s hypothesis on a prob-
abilistic-interacting mathematical gen-
erating function, which when given
certain assumptions, predicts the size
of the minimum elements in the fol-
lowing families of systems: entropic,
gravitational, energetic, material, liv-
ing, human, social, and systematizing
systems. It may take a number of
years to develop acceptable tests of
such a hypothesis.

In several discussions it was pointed
out that the concept of negative feed-
back or the detector-selector-effector
loop inherent in general systems has
now made the study of goal-directed
behavior acceptable to “hard” scien-
tists. In a summarizing session, L. von
Bertalanffy pointed out that general
systems theory is potentially a new
natural philosophy in that it looks at
the universe as an organization, in-
stead of a world of chaos.

FRrREDERICK B. Woop,
General Chairman

Engineering (M)
Systems Engineering in Agriculture

This symposium, held on 29 De-
cember 1965, was part of the Section
M program.
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Agriculture has become a complex
undertaking where man, machines, bio-
logical systems, and environment must
interact to produce food and to make
a profit. New approaches to systems
optimization have proven effective in
the military and industrial sectors.
These approaches are being adopted by
agricultural engineers seeking to create
more effective systems of food and
fiber production.

The purpose of the symposium was
to consider how the successful systems
methodologies used in industry and the
military can be employed in design of
complex agricultural systems.

Thomas H. Rockwell (Ohio State
University) described how computer
simulation is used to optimize an in-
ventory problem requiring rapid and
flexible management decisions. A com-
munity blood bank was studied as an
example, and possible uses of such
simulation in agriculture were de-
scribed. Seth Bonder (University of
Michigan) showed how operations re-
search methods are used to prepare
design models of new armored weap-
ons systems. The design models were
then used in simulated dynamic com-
bat situations. Several analogies be-
tween the performance of track-laying
military vehicles and the prime movers
of agriculture were brought out.

H. N. Stapleton and K. K. Barnes
(University of  Arizona) discussed
mathematical modeling of systems of
cotton production. They conceived a
new “figure of merit” methodology to
aid management judgment. However,
they recognize a painful lack of co-
efficient data which are needed for use
in systems models. David A. Link
(North  Carolina  State  University,
Raleigh) showed how activity network
techniques can be applied to stochastic
networks, such as farm machinery
scheduling and management. Tech-
niques such as CPM and PERT can-
not be transferred directly to these
agricultural systems but can be modi-
fied into useful aids for decision-
making. Kenneth Von Bargen (Uni-
versity of Nebraska) described how
systems engineering is used to optimize
production of alfalfa hay from 4000
acres. Various combinations of men,
machines, and materials were allowed
to interact with weather to gain knowl-
edge and data for generalized systems
analysis and engineering.

The lack of reliable data (physical,
chemical, biological, economic) is now
hampering a large part of the systems

engineering effort. Formulation of rea-
sonably adequate models has proceed-
ed very well but the variation in output
of the models is still too great because
of missing or inadequate data.

The arranger of this symposium is
grateful to Charles F. Savage and New-
man A. Hall (chairman and secretary,
respectively, of Section M) for encour-
aging the idea of the symposium.

ROBERT E. STEWART,
Program Arranger

Medical Sciences (N)
Alpha Epsilon Delta (N1)

A symposium on the “Preparation
for the practice of medicine in the next
decade,” was sponsored by Alpha Epsi-
lon Delta, the International Premedical
Honor Society (29 December 1965).

The image of the “family” doctor
may return in the next decade but he
will be somewhat different. He will
probably be a specialist in health care,
according to C. C. Cutting (Perma-
nente Medical Group). He envisions
large “health centers” as distinct from
hospitals. The result will be a new
type of doctor, the general physician,
“an expert trained and motivated in
predictive medicine, preventive medi-
cine, health maintenance and a co-
ordinator among the specialists—a sort
of anchor man.”

“The application of the increasing
body of knowledge in the basic sci-
ences to the treatment of human dis-
ease obviously is lagging behind the
acquisition of this information, but
much of it will undoubtedly be applied
to medicine over the next 10 to 15
years. The students who are in train-
ing at the present time will most cer-
tainly have to use much of the new
information in their practice in the
future,” J. H. Githens (University of
Colorado School of Medicine) pointed
out.

The College of Arts and Sciences,
as always, must continue its responsi-
bility of giving the students the broad
and liberal education that is so neces-
sary in the practice of any profession.
The competition for admission to med-
ical school will probably not change
too much and much responsibility for
this will rest with the premedical ad-
visors. Everyone is concerned about the
qualified students who are not able to
be admitted because of lack of vacan-
cies in the medical schools. Concern
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was voiced that we keep the ratio of
physicians to population as near as pos-
sible to what it is today and that the
quality of our medical care does -not
“suffer because of the changes.

There are advantages and disadvan-
tages to “Medicare,” as reported by D.
L. Wilbur (American Medical Associa-
tion). Although he opposed Medicare,
he will support the law, whose long-
term ‘“‘disadvantages will probably out-
weigh its advantages. It will make
medical care available to persons who
have not sought it and have not got
it because of financial or other consid-
erations. One of its long-term advan-
tages” he suggested, “will be a tremen-
dous educational upsurge in the allied
health professions.”

Other participants included H. S.
Jacoby (University of Pacific), R.
Cohn (Stanford University School of
Medicine), and J. B. de C. M. Saun-
ders (University of California School
of Medicine). Norman F. Witt (na-
tional president, Alpha Epsilon Delta)
presided.

Alpha Epsilon Delta has sponsored
a program on some phase of medical
and dental education at the meetings
of AAAS almost yearly for the past
20 years.

MAURICE L. MOORE,
Secretary

American Physiological Society (N3)

During the symposium on “Oogene-
sis and early embryonic development”
(28 December 1965) the formation,
function, and fate of the annulate
lamellae in oocytes and embryos of
invertebrates was considered by R. G.
Kessel (University of Iowa) and F. H.
Moyer and C. A. Verhey (Washington
University, St. Louis). The annulate
lamellae, derived from the nuclear
membrane at specific times during
oogenesis, remain in a stacked array
in the cytoplasm until they dissociate
upon the commencement of protein
synthesis. Ribosomes were present, in
some cases, upon the stacks of an-
nulate lamellae. It was suggested that
the origin of the annulate lamellae
was a method for the conveyance of
material formed in the nucleus into the
cytoplasm and its storage there until
required by the cytoplasm for its func-
tioning.

K. D. Smith and H. Ursprung
(Johns Hopkins University) demon-
strated that the cytoplasm of mature
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eggs of tunicates may be spatially dif-
ferentiated with respect to mitochon-
dria, endoplasmic reticulum, and lipid
droplets. Thus the unfertilized egg has
become specialized for future function-
al capacities prior to entry of the
sperm. Smith and Ursprung also dem-
onstrated that the fertilized egg is
capable of considerable growth and cell
division without the concurrent expres-
sion of the DNA. This evidence sug-
gests that the unfertilized egg contains,
in its cytoplasm, information in the
form of messenger RNA for control-
ling protein synthesis in the developing
embryo after fertilization.

The possible location of mRNA
within vesicles derived from the an-
nulate lamellae was suggested by F. H.
Moyer and C. A. Verhey. They have
found that these vesicles disappear
after fertilization while the synthesis
of proteins is increasing. Thus, the
mRNA which controls protein synthe-
sis after fertilization is presumably syn-
thesized in the unfertilized egg and
enclosed in the vesicles to prevent its
destruction prior to fertilization.

The relation between growth, dif-
ferentiation, and protein synthesis was
also examined in more fully developed
embryos of the brine shrimp, Arteriia
salina, by J. S. Clegg (University of
Miami, Coral Gables, Florida). Unlike
most embryos, these forms undergo
an extensive period of development
during which embryonic differentia-
tion occurs in the complete absence
of cell division. It was shown that
extensive protein synthesis does occur
during this time but that the extent
of RNA synthesis was either slight or
absent. This suggests that later em-
bryonic stages, at certain times, might
also be capable of further development
without the concomitant DNA-directed
synthesis of mRNA.

This symposium was arranged on
behalf of the American Physiological
Society and Section F of the AAAS
by R. M. Iverson (University of Mi-
ami) and R. E. Smith (University of
California, Los Angeles).

R. M. IVERSON,
Program Arranger

Dentistry (Nd)

A symposium (27 December 1965)
on the subject of the “Behavioral. sci-
ences in dentistry” was held at the
AAAS annual meeting in Berkeley,
California. The program brought to-

gether participants who reported - on
their studies of stress and fear, inter-
disciplinary approaches to a variety of
relevant problems, and the develop-
ment of the behavioral sciences in the
general context of relevancy to den-
tistry.

The basic work on psychological
stress indicates that the anticipation of
stress is very important. Using physio-
logical measures as indices of arousal,
it was clearly shown that the subjects’
maximum response occurs prior to
stress. With the occurrence of stress,
there is a rapid drop in the indices of
arousal. This basic finding seems to be
in keeping with the study which showed
that children have a marked response
to being told that they were to have
a tooth removed. Here again marked
response occurred during the antici-
patory period and tended to disappear
following the stress removal of a tooth.
However, the latter study also showed
that children reacted less favorably to
oral surgery when the anticipatory pe-
riod was very short. The role of psycho-
logical stress as a factor in oral dis-
orders was also discussed. Early studies
indicate that such stress may be a fac-
tor in the production of cleft palate.
Psychological stress also appears to be
a factor in some disorders of the
gingival tissues. New sophisticated tech-
niques now being developed for the
recording of physiological changes in
oral tissues were described.

The research on experimental fear
reduction shows that subjects can be
desensitized to a specific fear; that this
desensitization lasts; and that, subse-
quently, there is a tendency for sub-
jects to be less fearful in general. The
importance of this basic work to den-
tistry is obvious, as is the need for
more knowledge of fear in the dental
situation. The theme was developed
that the dental situation presented an
ideal natural situation for studies of
some basic psychological phenomena
such as stress, fear, and pain. This point
was well illustrated in the paper on
reduction of pain through audio anal-
gesia, where the dental situation was
used for a behavioral study. Here the
volume of the white noise was found
to be the important variable in control
of pain.

This symposium—the first of its
kind—emphasizes the importance of
the behavioral sciences to the field of
dentistry, and the need to bridge the
void that exists between . activities in
basic research and their application at
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the clinical level of patient care and
therapy.

The symposium was cosponsored by
Section K (Social and Economic Sci-
ences, Section I (Psychology), and
Section N (Medical Sciences); and by
the American Dental Association,
American College of Dentists, Interna-
tional Association for Dental Research
(North American Division), and the
American Society of Oral Surgeons.

G. T. PHipPs,
Program Arranger
S. J. KRESHOVER,

Secretary

Pharmaceutical Sciences (Np)

Section Np held 12 sessions which in-
cluded 32 contributed papers, 2 sympo-
sia, and the Section Np’s distinguished
lecture. An interdisciplinary symposium
on Materials Science in Dentistry, Med-
icine, and Pharmacy was held on two
consecutive mornings and was arranged
by John Autian (University of Texas)
and Col. Peter M. Margetis (U.S. Army
Medical Biomechanical Research Lab-
oratory, Walter Reed Army Medical
Center).

The Materials Science Symposium
was divided into two parts with three
speakers presenting their talks for each
of the sessions. On 28 December R. 1.
Leininger (Battelle Memorial Institute)
introduced the subject and then dis-
cussed research dealing with the de-
velopment of nonthromobenic surfaces.
Fred Leonnard (U.S. Army Medical
Biomechanical Research Laboratory)
reviewed the advances in the use of
plastic materials for implants and em-
phasized the new adhesive agents
which might be used in surgery.
Patrick G. Laing (University of Pitts-
burgh) described several of the prob-
lems in the use of various metals for
prosthetic devices.

In the second session (29 Decem-
ber), R. W. Phillips (Indiana Univer-
sity) reviewed the progress in the de-
velopment of dental materials and
noted several present and future prob-
lems with materials which the dental
practitioner might face. John Autian
(University of Texas) discussed a num-
ber of problems in the use of plastic
materials for various devices and sug-
gested steps for the development of a
group of standards for these materials
and devices. The attitude of the Food
and Drug Administration on materials
for medical and paramedical applica-
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tions was emphasized by Earl L. Mey-
ers (Food and Drug Administration).

The hospital pharmacy sessions con-
sisted of 12 contributed papers. Jack
S. Heard (Marin General Hospital) dis-
cussed the use of the physician’s origi-
nal orders within the hospital for ob-
taining medication, thus eliminating the
need for transcribing orders. George F.
Archambault (U.S. Public Health Serv-
ice) stressed the dangers of drugs used
for self-medication and reemphasized
the need for accurate information con-
cerning the toxicological properties of
the constituents of these products. Eric
Owyang and Thomas Piepmeyer (Uni-
versity of California Medical Center)
presented data on the sodium content
of 100 drugs and drug products that
might possibly be used by cardiac pa-
tients on low-sodium diets.

John E. Christian presented the vice-
presidential address, “Future dimen-
sions of the pharmaceutical profes-
sion,” and emphasized the effects of
extended medical care for all on the
various facets of pharmacy.

Contributed papers in the areas of
pharmacology, physical pharmacy.
pharmaceutical chemistry, and behavior
were presented during two sessions. Eu-
gene C. Lee (Oregon State University)
presented data showing that moist
cold is a germination requirement for
Heracleum mantagazzianun. Paul H.
Kopper (Washburn University, Topeka,
Kansas) discussed the fibrinolytic prop-
erties of a dialyzable constituent of
recalcified human plasma clots with
rabbits as the test animal. Anwar A.
Hakim (Armour Pharmaceutical Com-
pany) differentiated the collagenoly-
tic activity of bacterial and pancreatic
collagenase. James A. Dingwall (Squibb
Institute for Medical Research) dis-
cussed the physiological activity and
therapeutic effectiveness of processed
heterogenous (calf) bone and pre-
sented data showing that processed het-
erogenous bone was relatively non-
antigenic. Junius W. Webb (Food and
Drug Administration) showed that as
the dose of mesidine was increased in
rats the amount of DNA per gram of
liver increased proportionately, and
suggested that this could be used as a
measure of early toxic response. Dimi-
tris Papandrianos (Colgate-Palmolive
Research Center, New Brunswick, New
Jersey) presented a new quantitative
method for evaluating compounds for
decongestant activity in vivo. Four
papers were presented on 2,3,5-triiodo-
benzoic acid (TIBA) by J. H. Ware

and A. G. Ebert (International Min-
erals and Chemical Corp., Skokie,
Illinois) and John E. Christian (Pur-
due University). This compound has
potent growth-regulating activity in cer-
tain plants; these investigators presented
data on the detection and occurrence
of TIBA in plant tissue and the dis-
tribution and metabolism of this
compound in rats and plants. Elmore
H. Taylor (University of Tennessee)
discussed the biosynthesis of certain
ergoline alkaloids in homogenates of
tomato fruit, potato sprouts, and morn-
ing glory seedlings. R. M. Small (Eli
Lilly and Company) presented data
showing that the polymeric material,
V4 isopropyl ester of poly (vinyl methyl
ether/maleic anhydride), was nontoxic
and concluded that there was no evi-
dence that ingestion of this polymeric
coating poses a toxic hazard to hu-
mans. Gerhard Levy (State University
of New York at Buffalo) reported that
the absorption rate of certain barbitu-
rates (in goldfish) was significantly in-
creased in the presence of low concen-
tration of polysorbate 80 and decreased
by high concentration of the surfactant.
N. S. Dhalla (University of Pitts-
burgh, School of Medicine) presented
data on in vitro studies showing that
the activation of phosphorylase has no
cause or effect relation with overt heart
function. Joseph P. Buckley and B. S.
Jandhyala (University of Pittsburgh,
School of Pharmacy) discussed the pos-
sibility that an increased release of
epinephrine from the adrenal medulla
and sensitization of beta-adrenergic re-
ceptors in the vasculature contribute
greatly to the overall hypotensive activ-
ity of cryptenamine. Glenn H. Hamor
{(University of Southern California) dis-
cussed the hypotensive activity in cats
and dogs of nine saccharin analogs of
chlorthiazide. Fred Damarin (Educa-
tional Testing Service, Princeton, New
Jersey) presented a paper on the effects
of thyroid deprivation on EEG and be-
havior in humans. The most consistent
and thus statistically significant effect of
thyroid deprivation was the slowness in
solving numerical problems (decreased
numerical facility). W. Marvin Davis
(University of Mississippi) discussed
the effects of stimulants, including am-
phetamine, on the activity of different
strains of mice and concluded that
there was a great variance in activity
of the compounds depending upon the
strain used. C. L. Huang (University
of Mississippi) stated that although
many salicylates do not influence the
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metabolism of chlorpromazine certain
analgesics did significantly increase the
concentration of unmetabolized chlor-
promazine in the blood. Erica Spurdle
(Bureau of Research in Neurology and
Psychiatry, Princeton, New Jersey)
reported that adrenochrome semicarba-
zone protected mice against shock
from colon bacillus toxin, and treat-
ment with the compound also pro-
longed the onset of symptoms of ana-
phylaxis. :

Bernard B. Brodie (National Heart
Institute) presented Section Np’s dis-
tinguished lecture entitled “Biochem-
cal aspects of mental disease.” He dis-
cussed the possible role of neurotrans-
mitter, storage of catecholamines in
nerves and nerve endings, and the im-
portance of cyclic AMP.

The officers and representatives of
the sponsoring societies met to elect
new officers and to formulate the pro-
gram for next year’s meeting. Andre
Archambault (University of Montreal)
is the new vice president and chairman
of Section Np for 1966, and Lee H.
MacDonald (Upjohn Company) was
elected committeeman-at-large.

Lunch, reception, and dinner were
sponsored by E. R. Squibb & Sons,
Wyeth Laboratories, and McKesson
and Robbins, respectively.

JosepH P. BUCKLEY,
Secretary

Agriculture (O)

The attendance at the seven ses-
sions of the Section O program totaled
almost 600. Six of the seven sessions
were made up of invited papers de-
signed to cover the salient features
of ground-level climatology. One ses-
sion consisted of contributed papers,
in this same field, but limited to for-
estry aspects.

The retiring chairman of Section O,
Robert H. Shaw, has been desig-
nated as a committeeman-at-large for
a 4-year term. The 1966 chairman for
the Section is N. C. Brady (Cornell
University). The program for the 1966
meeting in Washington, D.C. is “The
Agricultural = Aspects of Pollution™;
Brady will develop this program. It
will encompass soil, water, plants, ani-
mals, foods, and feeds. H. B. Sprague
has completed two 4-year terms as
secretary of Section O; and his suc-
cessor is Ned D. Bayley (U.S. De-
partment of Agriculture).

H. B. SPRAGUE, Secretary
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Industrial Science (P)

Section P conducted two meetings on
29 December 1965. In the morning
session, chaired by Ralph W. Gerard,
the present and potential roles of com-
puters in universities were presented.
Gerard indicated some of the experi-
ments that are being conducted at the
University of California, Irvine, to de-
termine the potential use of computers
in aiding instruction.

Fred M. Tonge presented some po-
tentials of computer-assisted instruction
and implications of computer technol-
ogy in both instruction and adminis-
tration. George E. Forsythe described
the ‘research, educational, and profes-
sional problems associated with the es-
tablishment of computer science de-
partments in universities. Martin Cum-
mings described the opportunities which
exist to computerize libraries to serve
research and educational needs of uni-
versities. Robert D. Tschirgi recom-
mended the use of technology in the
establishment of communication net-

works to interconnect universities, in-

dustry, government, and libraries.

At the section’s luncheon meeting,
the Industrial Science Achievement
Award was presented by Burton V.
Dean to Stanford University in recog-
nition of the university’s contribution
to industrial science through its educa-
tional and research programs.

In the afternoon, J. C. R. Licklider
described the interaction of man and
the computer in the gathering and use
of information. Walter M. Carlson de-
scribed how information is used to as-
sist individuals in the Department of
Defense. Carl F. J. Overhage described
plans for conducting experiments on the
transfer of information.

BURTON V. DEAN,
Secretary

Education (Q)

The first session of Section Q was a
program of contributed papers (26 De-
cember). Morris Goran discussed the
similarities of science and art. He em-
phasized, particularly, the similarities in
harmony and order. Scientific theory
displays the cohesiveness and logical

‘beauty that one finds in the mas-

terful whole of a work of art. The two
aspects of science—analysis and experi-
ence of discovery—must both be taught
so that the student experiences an emo-

tional impact from the beautifully put-

together theory. For the experience of
discovery it seems that curiosity has
been overstressed and in its place the
emphasis should be on imagination and
speculation. The ability to look at data
in a new way exemplifies this imagina-
tive skill. ;

A research study by Steven Ross, a

medical doctor, supports Goran’s phil-

osophic point of view. He stresses that
the college medical doctor must prac-
tice medicine, must do research, and
must teach. This is probably correct
for most of the academic disciplines.
Teaching tends to be based on tradition
rather than on research or ingenuity
and imagination. One cannot avoid the
emotional problem connected with the
teaching process. Ross’s study seemed
to show that the learning of just the
basic anatomical parts of the area that
the average doctor needed achieved bet-
ter results than a control section in
which the anatomy was taught in great
detail. Is there a workable minimum
knowledge that can be attained in any
given field, and which will allow addi-
tional time for imagination and specula-
tion?

If research is to supplant tradition
in teaching practice, perhaps William
Ternent is correct in his analysis of the
writings of scientists and engineers. He
would suggest that their writings are
verbose, turgid, and unimaginative. Ter-
nent would suggest that one should
write to sell the product—the research.
Therefore, more imagination should be
exercised in thinking through the strat-
egy of inviting to sell and the organi-
zation of the article to achieve the strat-
egy.

FRrREDERICK B. DUTTON, Secretary

International Science Teaching

In the first symposium on Interna-
tional Science Teaching, eight papers
were presented which reflected a wide
range of activity in science education
reform throughout the world. The most
significant facts that emerged were:
clear recognition of the need for keep-
ing science teaching up-to-date in both
the “developed” and the “developing”
countries, and understanding of the
many complex factors which are in-
volved.

The symposium, arranged by Arthur
H. Livermore (AAAS), was chaired by
Arthur Roe (National Science Foun-
dation).

Isaias Raw (Instituto Brasileiro de
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Educacao, Ciencia e Cultura, Sao Paule,
Brazil) discussed the rapid progress of
science education in Brazil during the
past 15 years. He emphasized the fact
that the reform had been initiated by
scientists but could not have been suc-
cessful without the cooperation of the
Ministry of Education, and the direct
assistance of such organizations as
UNESCO and AID.

The first goal was the secondary
school where science teaching had been
frozen into a traditional pattern, and
teaching of science and mathematics re-
flected an era which had passed. Raw,
himself, has led the reform which has
centered on providing the means for
students to participate in their own sci-
ence education. This has been accom-
plished through many approaches—sci-
ence clubs, Science Fairs, the supple-
mental training of teachers in modern
science and science teaching, but, most
important of all, through the develop-
ment and manufacture of simple and
inexpensive science teaching equip-
ment, including individual kits, which
can be made available to most schools
and to most students. The activities of
IBECC, now well known throughout
the world, have broadened to include
translation and adaptation of modern
science textbooks, films, and other
teaching aids. The measure of success
was reflected in the establishment, by
the Government in 1965, of five re-
gional centers for science education.

In addition to attention to science
education at the university level, IBECC
now sees its major responsibility as im-
proving science teaching at the elemen-
tary school level not only for its im-
portance in preparation for future aca-
demic study but also for the betterment
of life for the millions of Brazilian
children who will terminate their formal
education at an early age.

Raw emphasized the importance of
cooperation 'with scientists and science
teachers from other countries in the
Brazilian enterprise and expressed the
hope that such international coopera-
tion can be greatly expanded.

Harold Behrens (University of
Chile), one of the early leaders of
science education reform in Latin
America, presented impressive figures
on population growth and its implica-
tions for science and technology, which
depend, in the long run, on the effec-
tiveness of science education. Behrens
emphasized the handicaps under which
developing countries work in their ef-
forts toward technological development.
Important among these is the small
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number of motivated scholars who can
lead the reform to provide the rapidly
growing number of teachers needed
to teach in the burgeoning schools.

Behrens described an academic-
year course which he will direct at the
University of Chile, under NSF and
AID auspices, for a group of carefully
selected leader-teachers of chemistry
from Chile and other countries. The
group will study modern chemistry,
participate in on-going research proj-
ects in the chemistry department, and
prepare model units of study for use
in high schoo! chemistry teaching. The
course will begin in March 1966.

Jesse Perkinson (Pan American Un-
ion) reported on “Foreign assistance
to science education in Latin Ameri-
ca.” Perkinson emphasized the growth
of interest in the reform of science ed-
ucation in most of the Latin American
countries and the rapid progress which
has been made during the past few
years. Factors which have made this
progress possible include the develop-
ment of strong leadership among the
professors of science and mathematics
in the universities through participation
in related activities in the United States
and, more recently, through participa-
tion in national and regional activities
in Latin America. Perkinson stressed
the relatively large amount of financial
assistance for science development in
Latin America from a number of out-
side sources, including such interna-
tional organizations as the Pan Ameri-
can Union and UNESCO, private foun-
dations, AID, international banks,
and others. It has been estimated by
International Scientific and Technologi-
cal Affairs, Department of State, that
outside support for science develop-
ment through grants for the years
1960-62 amounted to approximately
$78 million. An important effect of
this assistance has been to influence
the wuniversities to modernize them-
selves and to bring them closer to the
problems of science education reform
at all educational levels. In this way,
bonds between the scientists in the uni-
versities and officials in the Ministries
of Education are being strengthened.
A visible reflection of the movement
for science education reform in Latin
America is the rapid growth in the
number of special vacation training
courses for science teachers that are
being initiated within the countries
themselves.

Amanatollah Rowshan-Zaer (Univer-
sity of Tehran, Tehran, Iran) pre-
sented an interesting paper on factors

influencing the rapid development of
science education in Iran, some budget-
ary information, and the organization
of education in Iran. Rowshan-Zaer
pointed out that although science has
been taught in an organized manner
in Iran for only about 30 years, rapid
progress is now being made because
of the wise leadership, constant atten-
tion, and valuable moral and material
support of His Majesty The King of
Iran. This leadership is the more ef-
fective because of the receptivity of
Iranian youths’ minds owing to a highly
developed background. That Iran is
making a major effort can be seen in
some budgetary figures. At the present
time, it is estimated that the investment
in education and manpower develop-
ment is around 5 percent of the na-
tional income. The total annual budget
of the University of Tehran is about
$15 million, and the budget for sec-
ondary school and university education
during the period of the third develop-
ment plan (1962-67) is approximately
$395 million.

Special efforts now are being made
to improve the training of science
teachers and to encourage secondary
school students in the study of science
through projects in which they make
some laboratory equipment and simple
machines. The effectiveness of this ac-
tivity could be seen in an exhibition of
some of these materials which was held
during the past year.

Rowshan-Zaer pointed out that at the
present time Tehran University’s Col-
lege of Education in collaboration with
the Colleges of Letters and Science
are making a strong effort to develop
and adopt the best modern methods
and material for the training of fu-
ture science and mathematics teachers.

(Dr. Rowshan-Zaer and three col-
leagues at the University of Tehran—
Yahya Abdoh, chemistry; Pezeshkpour
Mostachfi, biology; and Ali-Naghi Vah-
dati, mathematics—are making an ex-
tensive study of science education in
the United States under the auspices
of the Fulbright program.)

Ernest Burkman (Florida State Uni-
versity discussed “The WNational Sci-
ence High School Project of Turkey.”
Burkman and his colleagues, working
under the direction of J. Stanley Mar-
shall (College of Education) have pro-
vided technical support for the project,
which is sponsored by the Ford Foun-
dation and the Turkish Ministry of
Education. The school, in a new, com-
pletely equipped building, is in its sec-
ond year of operation. The faculty,
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with special training in the teaching
of modern science and mathematics,
works closely with a committee of Turk-
ish scientists. The teaching materials
for science and mathematics consist of
special adaptations of new U.S. mate-
rials. These adaptations have been
made on the campus by Turkish and
American scientists and science teach-
ers working together. Summer training
courses for groups of Turkish high
school science and mathematics teach-
ers <are also conducted at the
school, and plans are being made to
extend the influence of the school in
a number of ways with the ultimate
aim being to help improve the teach-
ing of science and mathematics in the
country in general.

Jack S. Goldstein (Brandeis Univer-
sity) discussed the progress being
made in the African elementary school
science project administered by Educa-
tional Services Incorporated, with sup-
port from a number of sources includ-
ing the United States Agency for In-
ternational Development (AID), the
Ford Foundation, and the Louis and
Pauline Cowan Foundation. In partic-
ular, Goldstein described the summer
workshop which he directed in Enteb-
be, Uganda, in 1965, attended by se-
lected representatives of the primary
schools of the Tropical African Coun-
tries. The three objectives of the work-
shop were: (i) to develop primary
school science units, (ii) to exchange
information about primary school sci-
ence activities from the countries rep-
resented, and (iii) to develop a corps
of people from each country who
would be equipped to staff school sci-
ence resource centers in each of the
countries. Goldstein noted the eager-
ness and ability of the African students
and teachers and the tremendous prob-
lems which must be overcome in each
of the countries.

Claude A. Welch (Michigan State
University) related observations on sci-
ence education made during a visit to
Japan in the summer of 1965 in con-
nection with the U.S.-Japan Coopera-
tive Science Program. Welch described
Japanese progress in translating and
adapting biology teaching materials de-
veloped in the United States by the
Biological Sciences Study Committee.
He also discussed the network of sci-
ence teaching centers which have been
established in Japan where a wide
range of activities, from the preparation
of science teaching materials to the sup-
plemental training of science teachers,
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It’s all in a day’s work....
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What is extra output from your computer worth to you?
...completion of projects on or ahead of schedule?...
cutting down engineer’'s overtime?. .. reducing waiting
time between problems? All this is our way of saying that
you get more machine productivity per dollar when you
get an ADVANCE Series 6020. Compared with competitive
machines in the same cost range, the 6020 turns out 50%,
more work.

This extra workload capability already is working, or very
soon will be installed, at facilities such as Chemstrand,
Division of Monsanto Chemical; Gulf Oil; University of
Chicago; Sun Oil Company, and others.
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take place. Of special interest was the
rapidity with which the Japanese are
adapting their programs of science
education to the needs of the time.

Eric M. Rogers (Princeton Univer-
sity) discussed United Kingdom ef-
forts to improve science teaching
through the work of the Nuffield Foun-
dation. Rogers presented an analysis of
the present state of science education
in the United Kingdom and of re-
forms which must be made. The vari-
ous projects of the Nuffield Founda-
tion in this respect were described.
Rogers pointed out that the basic
change which must come about is the
point of view from which the study
of science must be approached—from
the traditional attitude that the study
of science is aimed toward learning to
the view that science is studied for un-
derstanding.

HowaRrRD F. FONCANNON,
National Science Foundation

Piaget’s Research and Its
Implications for Science Education

This symposium was a joint session
of Section Q and the National Associa-
tion for Research in Science Teaching
(27 December 1965).

“A preliminary report on the per-

. formance of 5th and 6th graders on a

directed learning task: the pendulum,”
was presented by Maurice Belanger.
Another paper, “Interrelations of the
acquisition of some Piaget-type tasks
requiring proportional thinking,” was
presented by Ronald Raven. The
paper by Belanger is just a small sec-
tion of a monograph which he is in
the process of writing. Therefore some
of his conclusions were still tentative.
However, it was interesting to learn
there is such a thing as “boy physics”
as well as “girl physics”; that girls
seem to have greater rigidity to change
than boys: that boys, rather than girls,
are much more receptive to data col-
lected by experimentation. These rep-
resent just a few of the inferences
which Belanger has been able to make
from his studies. Raven found from his
research that maturation plays an im-
portant role in the ability to use pro-
portional thinking.

Interrelations of the acquisition of
some Piaget-type tasks requiring pro-
portional thinking in primary school
children was one of the subjects cov-
ered during this symposium on Piaget
research. Inhelder and Piaget have
shown that there is a gradual evolu-
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tion in the process of proportional
thinking. His paper reports the results of
an investigation of children’s thinking
within the first and second propor-
tion schema. In the first stage, the
child is able to see the relationship be-
tween the changes of one variable and
the proportionate changes of the final
results. Thus, he can predict that an in-
crease in the height of an inclined
plane will produce an increase in the
speed of an object moving down the
plane. During the second stage, the
child comprehends that an increase in
one variable can be compensated for
by reducing or increasing another vari-
able. For example, we can hold the
speed of a car constant by increasing
the angle of an inclined plane even
though we have placed the car lower
on the plane.

The purpose of this experiment was
to determine what the effects of two
different rules were on the ability of
the child to manipulate the variables
governing the speed of objects down
the inclined plane. In the first experi-
ment, six-, seven-, and eight-year-old
children used the rule that the speed
of an object down the plane was di-
rectly proportional to the height of the
object on the plane and the angle of
the plane. Weight was not a factor
in determining the speed of the ob-
ject. In the second part of the experi-
ment, children of the same age group
were using the rule that the speed of
the object down the inclined plane was
directly proportional to the weight,
height of the object on the plane, and
the angle of the plane. The car was
adjusted so that an increase in weight
would make it go faster contrary to
“accepted” laws of physics.

Six- and seven-year-old children had
more difficulty excluding the weight as

a variable than did the eight-year-old’

children. Even though the first rule in-
volved only two variables, the children
scored consistently higher on problems
dealing with the rule involving three
variables. It is to be noted that all
the children had previously been oper-
ating by a rule that lighter things go
faster. The second experiment made
them operate by an opposite rule that
heavier things go faster. In spite of
the unusual nature of the latter rule,
the children still preferred to operate
by it rather than exclude weight as a
factor determining the speed of ob-
jects down the plane. It would appear
that children have formed a strong re-
lationship between weight and speed.
The results of the experiment show
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that the rules governing the relation-
ship are not altogether perceptual in
that the children were able to success-
fully use a rule that contradicted their
perceptual experiences, that is, heavier
things go faster. However, the weight-
speed relationship was not easily ex-
tinguished until the third grade al-
though the rules governing this rela-
tionship were easily changed at the
first and second grade levels.

Measurement of Quality in Education

During this symposium (29 Decem-
ber), all participants generally ac-
cepted Allan M. Cartter’s opening
comments that “quality” is an elusive
term and that we are living in an age
of public accountability. Using chem-
istry as an example, Cartter described
a “subjective opinion study” of gradu-
ate departments of 106 major univer-
sities, involving ratings of graduate
programs in 30 subject fields. The
judgments of department chairmen,
senior scholars, and junior scholars
were tabulated independently and col-
lectively for these groups. Judgments
and subsequent rankings were made on
the scholastic stature of the faculty of
each graduate department and the gen-
eral effectiveness of each doctoral pro-
gram.

William Firman reported on a study
conducted in New York state which
involved ability and basic skills achieve-
ment measures of 70,000 pupils in
100 school systems. Analysis of the re-
sults of students tested at these grade
levels (4, 7, and 10), with type of
system, general ability level as indi-
cated by 1.Q., and socio-economic lev-
els has led to a “mosaic of strengths
and weaknesses” for each system and
sets of achievement expectancy norms.
Two general conclusions reported were
that “good” schools tend to recruit
teachers on a nationwide basis and
have more faculty members with mas-
ters degrees; and, second, that holding
power is positively related to the avail-
ability of special services.

Henry S. Dyer reported on pilot
work which has led to the develop-
ment of a plan to evaluate educational
programs in Pennsylvania. Citing the
act of the Pennsylvania legislature
which calls for the development of
this type of program, Dyer pointed out
that the pilot work demonstrated that
dialogue between laymen and school
people on educational matters is possi-
ble. The plan calls for the involvement
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of the public right down to the tests
ultimately devised for use. It would
yield expected outputs for schools of
different types based on predictor vari-
ables over which the school system
has control. The five salient features
of the plan are (i) direct public in-
volvement, (ii) continuous review, (iii)
breadth of purposes, (iv) a cumulative
program of research, and (v) encour-
agement of vital diversity.

Ralph W. Tyler discussed the work
of the Exploratory Committee on As-
sessing the Progress of Education. He
pointed to the value of descriptive type
information provided during the de-
pression by the reports of the National
Youth Commision, and national mea-
sures in the fields of health and busi-
ness; he noted that we do not have
such information about the progress of
education. He said a national assess-
ment would differ from a national test-
ing program in many ways. Each stu-
dent would complete only a portion
of the exercises and only a sample
of students would be involved. There
would be no scores or reports on indi-
vidual students, teachers, or school sys-
tems. Rather, descriptive reports would
be made on 192 populations based on
four age levels (9, 13, 17, adult), four
regions, two socio-economic levels,
three types of communities {large city,
suburban, rural-small town, and sex.
Tyler cited the involvement of schol-
ars, teachers, and public-spirited lay-
men in the deliberations of the com-
mittee and in initial steps toward in-
strument development.

Curriculum Development for
Elementary School Science

This symposium was a joint session
of Section Q, the National Association
for Research in Science Teaching, and
the American Educational Research
Association (30 December 1965).

Joseph Lipson reported on how the
Learning Research and Development
Center of the University of Pittsburgh
has for the past two years been en-
gaged in the preparation of individu-
alized science lessons for the elemen-
tary school. The individualized pro-
gram depends on diagnostic pre-
testing and achievement post-testing of
the abilities of the students so that no
student is asked to learn objectives
which he has already mastered and so
that each student is assured of mastery
of the objectives of the lessons he has
had. In order to have an effective co-
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ordinated program of lesson writing,
materials development, test develop-
ment, and program evaluation, the en-
tire sequence is kéyed to statements
of what the student is expected to be
able to do after each lesson or group
of lessons. Lessons in which the stu-
dent is asked to transfer his knowledge
to new problems, discuss a problem
with other students, or explore a new
environment are built into the lesson
stream.

Turning from the technical and
pedagogic problems of lesson prepara-
tion for individualized instruction, we
have concerned ourselves with form-
ing a basis for deciding what should
be taught in the elementary school
science program, how the objectives
should be taught, and the criteria of
performance which the children should
be expected to meet.

The lessons currently in use are
based upon the AAAS process lessons
and the lessons of the Science Curric-
ulum Improvement Study of the Uni-
versity of California at Berkeley. It is
proposed that the next step in curric-
ulum development might go beyond
the process objectives which enable
the student to organize information
and events over broad areas of science
and general experience. The lessons of
the SCIS (Science Curriculum Improve-
ment Study) are in the domain which
we have in mind. These lessons teach
highly general basic concepts using ex-
periences which are familiar to the stu-
dent and which can be brought into
the elementary school laboratory. Our
proposal is that this program, integrat-
ing process goals and developing con-
cepts of wide application and gener-
ality, be extended and at each point
in the program we select those con-
cepts which will most contribute to
future learning and comprehension in
science.

Concept learning in the elementary
school has a special meaning in our
lesson plan. By concept formation is
meant that the student can identify a
class of objects or events when shown
a sample of objects or events (for ex-
ample, when shown three triangles the
student should be able to say that they
are all triangles), and that the student
can distinguish instances and non-in-
stances of the concept (for example,
which of the following figures are not
triangles). This type of learning is em-
phasized because it is evident that
children can gain command over many
hundreds of concepts and that these
concepts are resistant to forgetting.
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Laboratory experiences are used as the
basis for concept formation because
of the observed persistence which
children show in manipulative exer-
cises; because we avoid many of the
learning problems which arise when
we attempt to teach scientific ideas
with purely graphic or verbal means;
because of the opportunity for self-
initiated exploration which the labora-
tory materials provide; and because
the properties to be observed cannot
be fully displayed except in the labora-
tory setting.

Vocabulary plays an important role
in the curriculum in order that the
students can use a verbal sequence in
applying the concepts to future prob-
lems; so that the instructor or the in-
structional materials can call forth the
concept by the appropriate word; and
so that at some point new principles
can be taught by verbally indicating
the relationship between previously
mastered concepts. By building con-
cepts upon verifiable, repeatable ex-
periences we can ensure that the in-
dividual citizen can make a reasonable
interpretation of events which have a
scientific context. If properly chosen,
the concepts will show a minimum in-
terference of early learning with fu-
ture learning.

In order to illustrate the steps which
must be taken to implement the sug-
gested program, a scheme of course
design will be suggested; current ex-
perimental work in individualized edu-
cation will be described insofar as it
pertains to the theme of the talk.
In particular, a comparison of grade
school children and college freshmen
will be reported.

Lawrence Lowery tested the reliabili-
ty of a unit prepared by the Elemen-
tary School Science Project, and mea-
sured children’s attitudes toward sci-
ence, the nature of science, and the
scientist. The tests consist of three
parts which use the projective tech-
nique—Word Association Test, an
Apperception Test, and a Sentence
Completion Test. Reliability of the test
was determined in two ways: (i) scor-
ing between types, and (ii) the ranking
of the same individuals 8 weeks later
with no science being taught in the in-
terim.

The reliability is greater than .90.
The validity was established through
an interface showing where students
scored consistently through the three
projective tests. Note the validity was
never lower than .80 for the sub-tests.
The weakness presented is that, al-
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though these tests proved out, they are
not to be used separately since all
three are necessary before one may
draw conclusions.

The final session of Section Q’s
program consisted of contributed pa-
pers (30 December). Paul Wittey
(Northwestern University) summarized
15 annual studies of television-view-
ing habits of children and youth.
Favorite programs and total viewing
time were reported. Gains in vocabu-
lary, changes in reading habits, relation
to succession in school, and undesir-
able outcomes were among conclusions
discussed. - Philip H. DuBois reported
on the statistical procedures by which
statistical controls may be substituted
for experimental controls in educa-
tional situations. The method involves
(i) development of a hypothesis re-
lating gain in proficiency to measur-
able traits; (ii) measurement of perti-
nent variables, including .initial and
final level of proficiency; and (iii)
estimation of the relation between the
primary variable and gain. Melvin P.
Robbins (University of British Colum-
bia) reported on a study which tested
the Delacato conception  for cer-
tain cognitive abilities in children. His
study fails to support the Delacato
hypothesis. R. J. Tritschler (IBM) re-
viewed the many problems faced by
librarians in cataloging and retrieving
printed materials. The potential solu-
tion through the use of computers was
presented.

FrREDERIC B. DUTTON,
Secretary

National Association of
Biology Teachers (Q8)

Four sessions comprised the core of
the NABT program. In the session,
“Specific techniques in biology,” Nich-
olas Eigsti (Ball State University) used
yellow-green soybeans to show how
genetic ratios can be taught as
an open-ended experiment. Darwin
Thorpe (Compton, California, Col-
lege) showed how he used 35-mm slides
to make vertebrate dissections more ef-
ficient. To show evolution, Marion
S. Baran (Riverside-Brookfield High
School, Illinois) explained how he in-
novated with plastic refrigeration con-
tainers to raise Drosophila. One of the
problems with electrophoresis is its
high cost. Sister Mary Ivo (Chicago
Archdiocese) showed how she utilized
simple and inexpensive equipment.

Another session, “BSCS and re-
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search participation program,” had
Paul Geisert (Oak Park and River
Forest, Illinois, High School) demon-
strating his “think box,” a skull into
which students are encouraged to place
questions. M. Cassandra Hickey (Med-
ford, Massachusetts, High School)
talked about her guide sheets which
she used to help her students under-
stand better the BSCS Yellow Version.
In Oregon at Twality Junior High
School, Arthur Biederman used his
students as part of a NSF research par-
ticipation ground squirrel study. And
Gladys Kleinman (Rutgers University)
explained her inquiry-oriented methods
course to train nonscience oriented
elementary teachers.

In a session, “Teacher training and
resource use in biology,” Tom Mertins
and Jerry Nisbet (Ball State Univer-
sity) explained that their NSF sum-
mer institute stressed cytology, ge-
netics, and biochemistry to fill the void
of most secondary teachers. Kenneth
Bandelier (New Haven, Indiana, High
School) reported on his research
which showed that teachers seldom
made use of community resources.
The necessity of keeping records of
an organization, which can be made
available for research, was stressed
by Myrl Lichtenwalter (Wells High
School, Chicago.)

In the last session, Alfred Novak
(Stephens College) proposed a model
college program for training future bi-
ology teachers, and Charles Ostrander
(Merced, California, College) showed
his device for obtaining immediate
evaluation of student response to pre-
pared questions. And finally, John
Cunningham (Florida State Univer-
sity) explained how biological exam-
ples can be used to build science con-
cepts in elementary students.

One of the most interesting and well-
attended sessions was an ‘“how-to-do-
it” session where 20 teachers simultane-
ously demonstrated their pet ideas.

The highlight of the sessions was
the NABT luncheon; Ralph Gerard
(University of California, Irvine)
talked on brains and learning.

Harry K. WoONG,
Program Chairman

Education (Q)

National Science Teachers
Association (Q9)
The NSTA and the Central Associa-

tion of Science and Mathematics
Teachers (Q5) (CASMT) coopera-
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of Small Airborne Particles

Aerosol research -+ air pollution
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Model
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water connections.

« Completely automatic except for
substrate change at 24 hours.

tively planned sessions that were con-
cerned with the rapidly changing pat-
terns of science education at all levels,
from the primary grades through col-
lege.

Sessions on science in the elemen-
tary school emphasized the great need
for involving individual students in the
process of science to achieve effective
" learning and for more open-ended ex-
periments to help children understand
the nature of science. One lecture pre-
sented methods for using closed cir-
cuit TV for observing and evaluating
teaching techniques.

We should give more attention to
the preparation of teachers and help-
ing them keep up to date in science.
The most important thing that a teacher
should develop in college is a sound
philosophy—of science, of science
teaching, and of life in general. This
philosophy is not usually what is taught
in formal classes, but what is learned
in the many classroom and life situa-
tions on the campus.

The session on science in the junior
high school dealt specifically with
achieving balance in teaching the phys-
ical sciences. One speaker showed how
the earth and space sciences can serve
as a unifying theme for teaching sci-
ence. There is a lack of adequate em-
phasis on the laboratory in junior high
school and a need for providing more
adequate facilities and equipment.

Problems of teaching science in the
junior college were also discussed.
There is a need for more interplay
between administrators and professors
in 4-year colleges and their counter-
parts in the junior colleges. In some
colleges an alarming trend away from
emphasizing scientific literacy for gen-
eral education is indicated through the
decreased emphasis on science for gen-
eral education and the increased em-
phasis on the separate disciplines.

There is an encouraging improve-
ment in the academic quality of junior
college teachers, often placing them on
equal intellectual footing with the pro-
fessors in the 4-year college. The jun-
ior college science staff is making
commendable efforts to solve the prob-
lems of the wide range of ability levels
among students and relieving the pres-
sures of rapidly increasing enrollments.
Although professors in junior colleges
are giving an increasing amount of at-
tention to research, teaching is their
primary function and interest. This, to-
gether with the fact that the best teach-
ers are teaching introductory as well

as more advanced courses, creates a fa-
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vorable situation for providing students
with a sound introduction to science.

Several groups met to discuss spe-
cific topics related to science teaching
in junior college. A report of these dis-
cussion groups is available on request
from NSTA, 1201 Sixteenth Street,
NW, Washington, D.C. 20036.

One of the problems facing teachers
and administrators is that of effecting
changes in teaching techniques and con-
tent in the classroom. In-service educa-
tion and new techniques for evaluation
provide excellent opportunity for ac-
celerating these changes. One speaker
discussed the role of education in our
society and the potential assistance for
change available at all levels of instruc-
tion through federal funds. In the fu-
ture it is probable that increasing at-
tention will be given to implementing
changes and encouraging schools at
every level to improve their instruc-
tional programs.

ALBERT F. Eiss,
Associate Executive Secretary

Information and
Communication (T)

Current Issues in Communication
of Science II: The Scientific
Meeting and Related Publications

The panel on Scientific Meetings (27
December 1965) observed that there
are many purposes for scientific meet-
ings; among the most constructive uses
by scientists are: Reporting and learning
about new research developments; sur-
veying the state of the art of an area;
personal contact, both professional and
social; and building interdisciplinary
bridges. These purposes are accom-
plished to varying degrees by the many
types of meetings now offered.

However a great deal of both direct
financial outlay and valuable time is
now consumed by meetings. This has
reached the point where the value of
present meeting activities is being ques-
tioned with increasing seriousness.
There is not any good method of evalu-
ation and it is rather widely assumed
or estimated that the return on total
expenditure is small. The planning and
sponsorship of meetings is moving from
the scientific and professional societies
toward the federal government and
trade associations.

More clarity of objectives is needed
in planning most meetings as is more
care in setting structure in accordance

Sure Cure for
Electronic Frustration

Through solid state digital logic pack-
ages (called DigiBits) we have taken a
great deal of the old frustration out of
electronics in the research lab. Reli-
ability is a prime example. Once a Digi-
Bit system is properly programmed it
just goes and goes and goes. No moving
parts, no points to burn out and most
important, no equipment failure midway
through an experiment. What could be
more frustrating than seeing a whole
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equipment?

Consider versatility too. With DigiBit
logic modules you decide what the
equipment should do to fit your experi-
ment. Using techniques borrowed from
the computer field, an infinite variety
of networks can be established quickly
by interchanging or plugging in differ-
ent modules. In fact by utilizing a cer-
tain amount of permanent pre-wiring,
networks can be changed in seconds.
How many new horizons does that open
up? Used to be you'd have to settle
for solutions governed by the capability
of the equipment. With DigiBits you're
restricted only by your own imagination.

Looking for a new way of life? Ask
BRS to give you the complete story on
DigiBit Systems. Ask too about the BRS
free Design Assistance Service—valuable
advice that's appreciated by the engi-
neer and non-engineer alike.
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with objectives. In addition, the struc-
ture of systems of meetings sponsored
by major societies and other organiza-
tions ought to be examined with objec-
tives in mind. More carefully docu-
mented study of meetings with these
matters in mind should prove valuable
and the cost of such studies certainly
should be returned manifoldly by the
reduced expenditures and increased
yield of value from meetings.

RicHARD KENYON,

Program Chairman

State of the Art and the Prospects
for Data Gathering, Storage,
Transformation, and Retrieval

The field of information transfer is in
a phase of transition. In the session, 29
December 1965, on “Data gathering,
storage, transformation, and retrieval,”
Walter M. Carlson (Department of De-
fense) presented recent findings that
show local and informal transfer (face-
to-face and telephone communication,
personal and office files, and others) pre-
dominate markedly in frequency of use
over formal transfer involving national
or regional libraries, bibliographic ser-
vices, document-retrieval systems, and
journals. Carl F. J. Overhage (M.L.T.)
then outlined the program of research
(Information Transfer Experiments)
recommended by last summer’s Plan-
ning Conference to improve informal
transfer and introduce into formal
transfer some of the convenience and
quick responsiveness that have hereto-
fore characterized informal but not
formal transfer. The Intrex program
calls for a melding of the concepts of
library and multiple-access (for example
“time-sharing”) computer and, in ac-
cordance with Carlson’s philosophy, an
emphasis on the needs and points of
view of the users of information. In the
final talk, J. C. R. Licklider (IBM) fo-
cused attention upon the prospects for
“on-line information networks” in
which systems similar to Intrex in va-
rious parts of the country (or of the
world) will be interconnected through
telecommunication channels. He ad-
duced support for the ideas that the
technological bases (storage, transmis-
sion, processing, display, and so forth)
for such systems are rapidly coming
into being and that much of the re-
search and development during the next
few years aimed at a “national infor-
mation system” should be directed to-
ward on-line networks in which “con-
tent” as well as document-retrieval (that
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is, “bibliographic-control”) information
exists, and is used, in computer-proces-
sible form. Discussion ranged over a
broad field—browsing in a semiauto-
mated information system, ‘“negoti-
ating” retrieval specifications through
conversational man-computer interac-
tion; cost of storing the contents of the
Berkeley library in computer-processible
form; an experimental on-line informa-
tion network for universities.
J. C. R. LICKLIDER,
Program Arranger

Society of Technical Writers
and Publishers (T2)

During a panel discussion, “Strength-

ening the scientist’s communicative
skills” (30 December 1965), H. C.
McDaniel (Westinghouse Electric

Corporation, Pittsburgh) noted that the
course this country will pursue for the
next few years will be determined
largely by the rate of technological ad-
vancement, and that the private citizen
must be kept informed so that he can
make intelligent decisions. Scientists
possess at least two vocabularies—the
common English vocabulary, and the
specialized technical and scientific vo-
cabulary. In communicating research
results, the audience determines word
choice. It is not enough to use only
words the reader can understand; these
must also be words he cannot mis-
understand. Manuscripts should be free
of bias, particularly if this relates to
conclusions. The more objective the
analysis, the more useful the results.

In examining “the valued decision”
within the framework of today’s com-
plex society, Harold Hornby (Ames
Laboratory, National Aeronautics and
Space Administrations, Sunnyvale) ana-
lyzed factors such as criteria for value
judgments, evaluation of alternative ap-
proaches, mechanisms for assuring ob-
jectivity, and today’s planning vis-a-vis
tomorrow’s anticipated requirements.
It was shown how these criteria relate
to the universality of science and to
the strengthening of the concept of
total education.

Improved methods of scientific re-
porting were considered by Carl M.
Johnson (U.S. Navy Electronics Labo-
ratory, San Diego). Noting that much
time, effort, and money have gone into
the retrieval of scientific literature,
Johnson suggested that at least equally
important should be improvement of the
material being retrieved, so that it can
be quickly comprehended by the read-
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for inverted microscopes also available,

Send for complete data.

SAGE INSTRUMENTS. INC.

- ]
2 Spring Street, White Plains, N. Y. 10601
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er and readily found in the document
center. The QRC (quick reader com-
prehension) reporting technique was
cited as an example of an effective in-
formation retrieval method now being
used successfully at the Navy Elec-
tronics Laboratory and elsewhere.

Supervision as the key to effective
communication was discussed by James
W. Souther (University of Washington,
Seattle). It was pointed out that the
supervisor—the university professor
guiding the work of graduate students,
or the scientist-supervisor in industry
or government directing the work of
scientists—exerts a powerful influence
on scientific writing. No longer can we
afford supervisors who do not meet
their responsibilities with respect to
strengthening the communicative skills
of those who work for them. If science
supervisors are to exert a positive in-
fluence, they must understand the Kkinds
of problems science writers must solve,
must identify the informational needs
and the reading habits of the anticipated
audience, and must establish proce-
dures for effectively directing the writ-
ing of scientists.

The panel was cosponsored by AAAS
(Section T) and the Society of Tech-
nical Writers and Publishers. Gunther
Marx (IIT Research Institute, Chicago)
arranged the session' and presided at
the meeting.

GUNTHER MARX,
Program Chairman

Statistics (U)

Section U sponsored or cosponsored
28 sessions at the 1965 AAAS meetings
in Berkeley. The largest group of meet-
ings (18) were the December sessions
of the Fifth Berkeley Symposium on
Mathematical Statistics and Probability.

The address at the vice-presidential
session was given by Oscar Kempthorne
on “The classical problem of inference
—goodness of fit.” Arrangements for
this address were made after it was
learned that Dr. Fry would not be able
to attend. Neyman, first chairman of
Section U and organizer of the Berke-
ley Symposium, presided.

The 18 sessions of the Berkeley sym-
posium included 65 papers on subjects
such as weather modification, informa-
tion processing and cognition, medical
diagnosis by computer, astronomy, de-
mography, genetics, and other topics.
The earlier meetings of the Berkeley
Symposium were held in June and addi-
tional sessions were held in January
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1966. The papers will be published by
the University of California; papers
on weather modification and discussions
will form a separate volume.

A major problem in the epidemiol-
ogy of mental disorder is that no single
set of statistics can be taken as truly
representing either incidence or preva-
lence. At a session arranged for the
Population Association by Everett Lee
(University of Pennsylvania) results ob-
tained from various sources were criti-
cally examined. Enough agreement as
to some of the most important differen-
tials appears to establish important ele-
ments in this area.

A session, “Experiments on operating
information systems,” arranged by Ezra
Glaser (National Institute of Health)
discussed the actual problems encoun-
tered at the Patent Office and elsewhere
in developing search systems and other
information procedures.

Other sessions cosponsored by Sec-
tion U included the symposium on
Measuring Quality in Education (with
Section Q and others), Computers and
Universities (with Section P and others),
a session on Statistical Methods of Bio-
assay arranged for the Biometric Soci-

ety (ENAR) by Douglas Robson (Cor-
nell) and two sessions arranged by the
Biometric Society (WNAR). The Sec-
tion also cosponsored the two sessions
arranged by the Society of Systematic
Zoology on “Biological data retrieval
and computer analysis.”
Morris ULLMAN,
Secretary

Biometric Society, Eastern
North American Region (U3)

The session on bioassay placed em-
phasis on the use of prior informa-
tion in the statistical design and anal-
ysis of routine assays. Variances
among previous slope and intercept
estimates for the Standard Preparation
provided the basis for deciding the
number of doses of Standard and Test

Preparations to include in a parallel-

line assay. A numerical illustration
comparing variances of potency esti-
mates based on a single dose of Test
Preparation and 0, 1, or 2 doses of
a Standard antibiotic showed that for
a fixed total number of observations
the 1-point assay, using prior esti-

mates of both slope and intercept
for the Standard, was less accurate
than the 2- and 3-point assays. The
problem of nonparallelism between
Standard and Test dosage-response
curves was examined and formulas
were presented for confidence interval
estimates of dose-specific potency val-
ues. In quantral response assays where
the probit slope (1/¢) is known a
priori, the LDj;, can be estimated
homoscedastically by an “up and
down method” in which animals are
tested singly in sequence at dose lev-
els which change by cs units in each
trial. If an animal does not respond
then the dose is increased for the next
animal—otherwise the dose is de-
creased. The experiment is terminated
after a fixed number of trials follow-
ing the first change in direction of
dosage increment. The LDy, is then
estimated by the maximum likelihood
method. For ¢ = 1, errors of = 2¢4/3
in setting the dose increment value
were shown to have a negligible ef-
fect with respect to variance and bias
of the LDy, estimate.
D. S. RoBSON,
Program Chairman
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Arginase
Asparaginase:
Carboxypeptidase A

Worthington

Enzymes

Electrophoretically purified
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Crystalline
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Ribonuclease
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Sigma Delta Epsilon (X3)

A luncheon for all women in sci-
ence was held in the Women’s Faculty
Club of the University of California in
Berkeley on 28 December 1965. Mary
L. Willard (Pennsylvania State Univer-
sity; past president and national honor-
ary member of Sigma Delta Epsilon)
was the speaker. She gave a very inter-
esting talk on criminalistics and called
on members of the audience to act as
visual aids to illustrate her stories.

The annual dinner and Grand Chap-
ter meeting was held on 29 December
1965. National honorary membership
was conferred on four members of the
Fraternity; Helen Dyer and Mary E.
Maver, in absentia; Mary Rogick, post-
humously; and Anna Rachel Whiting,
in person. Whiting, at present a con-
sultant to the Oak Ridge National Lab-
oratories, Biology Division, gave a
brief talk on her studies on the genetics
of Habrobracon wasps through the use
of x-ray irradiation at various stages
of the wasps’ development. She plans
now to study the effect of weightless-
ness on the genetics of this species by
sending wasps into space on a Gemini
flight.

Eleanor Alexander Jackson, one of
the recipients of the 1965 grants-in-
aid, reported on her attempts to culti-
vate M. leprae on media used for the
growth of M. tuberculosis. She has
been able to grow the organism from
freshly excised leproma nodules sent
to her from Brazil and to produce
lepromalike lesions with them in new-
born rats.

At the business meeting money was
appropriated for three additional
grants-in-aid for 1966, a check for
$200 was contributed to UNESCO to
help finance science education in Ni-
geria, and the Miles College project was
extended for the new fiscal year.
Amendments to the constitution and
bylaws were adopted to implement the
change in fiscal year. The possibility of
creating a new office, that of business
manager for the fraternity was discuss-
ed and the present treasurer appointed
to fill the office until it can be properly
established at the next meeting of the
Grand Chapter. Finally, national offi-
cers were elected and installed to take
office 1 July 1966, the beginning of
the new fiscal year, present officers will
function until 30 June 1966.

HARRIET M. Bovyp,
National Secretary
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