vation and interest in the forthcoming
class lecture. The “open program” tech-
nique was suggested as a method to
make new and larger subject areas of
knowledge amenable to programmed
instruction. .

K. Kroner (Federal Republic of
Germany) evaluated an architect’s
impressions about school buildings in
Detroit, Chicago, St. Louis, San
Francisco, Los Angeles, Texas, New
Orleans, and on the East Coast. He em-
phasized the versatility of purpose in
American school architecture; new
teaching approaches such as team teach-
ing; advanced equipment such as tape
recorders, radio, film, and TV; and
space planning for provision of teach-
ing machines; and the excellence of
school libraries, with computers to be
located in them in the near future.
However, Kroner found no teaching
machines in U.S. schools.

R. W. Schirm (Federal Republic of
Germany) argued that most programs
concerned with continuing education
copy the techniques of programmed
instruction for school children and
hence impose too much guidance on
the adult. Thus, such programs negate
the professed advantage of this in-
struction—choice in following individ-
ual response. W. Zielke (Federal Re-
public of Germany) reported on a
successful experiment with programmed
instruction in industry. Joint use of
conventional and programmed instruc-
tion techniques (that is, lectures fol-
lowed by auto-instruction) reduced
the learning time of 200 individuals
from 20 to 8 hours, yielding 96 per-
cent correct answers in subsequent
tests.

Various aspects of work in pro-
grammed instruction in Czechoslovakia
and Bulgaria were described. J. Ku-
bilek (Czechoslovakia) classified learn-
ing and teaching media from the
viewpoint of information theory. Sev-
eral Czechoslovak experiments in pro-
grammed instruction of school children
and adults were described; very favor-
able results have been obtained in a
3-year experiment to teach Czech gram-
mar to 11-year-old students. As a re-
sult, the experiment is being extended
to cover 700 students, according to
M. Milan (Czechoslovakia). W. Hub-
ner (Federal Republic of Germany)
outlined a technique for compiling,
through specially designed tests, an
“error index” which eliminates unnec-
essary and improbable branching in
program writing.

A. Satinek (Czechoslovakia) de-
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scribed a fairly comprehensive effort
in programmed health instruction in
Czechoslovakia in which several audio-
visual and programmed teaching de-
vices that he developed are being used.
Experimentation with programmed in-
struction and learning at the University
of Economics in Prague, emphasizing
auto-instruction in foreign languages,
was outlined by V. Stépan.

A. Heipcke (Federal Republic of

Germany) attempted to approximate
deductively the empirical learning func-
tion of Hull [Principles of Behavior,
New York (1943)] and to definc its

range of validity; the resulting general- -

ization may possibly be relevant for
more complex learning processes. A
large-scale effort (K. Giinther) has
been under way in East Germany for
several years to collect data from theo-
retical and experimental studies; cer-
tain phases of learning and teaching
foreign languages can now be formal-
ized. These are formulated in terms of
didactic and methodological guide rules,
said to be based on proven scientific
premises, which find application in
teacher education.

The program of the working
groups was less formal in the sense that
it concerned itself at least partially
with problems of narrower scope, often
limited to the experience or practice
of an individual group or situation.
Included were several demonstrations
of locally manufactured devices and
experimental products, most of them
relatively unsophisticated and inex-
pensive.

In practice, programmed instruction
is still in the experimental evaluation
stage in the Federal Republic of
Germany. However, plans are being
discussed for its more formal intro-
duction on a broader scale, primarily
at the precollege level. There are many
inexpensive devices for auto-instruc-
tion. Work on more complex learn-
ing devices is being done at the Center
for New Learning Processes at the Uni-
versity of Tilbingen, and at such pri-
vate institutions as the IL.S. Eco-
nomic Institute for Learning Systems,
Inc., in Frankfurt. All the teaching
universities of the Federal Republic of
Germany are in some measure con-
cerned with programmed instruction,
especially the German Institute for
International Pedagogical Research in
Frankfurt. No evidence was found
of any large-scale system of computer-
aided instruction either in existence
or being implemented, or of any sig-
nificant work in the design of ques-

tion-answering systems such as has
gone on in the United States for the
past 5 years. :

The European interest and work in
the area of programmed learning and
teaching indicate that future symposi-
ums may become an annual interna-
tional event of major importance in
this field in Europe.

My attendance at the symposium
was made possible by a travel grant
from the National Science Foundation.
It is a great pleasure to acknowledge
this support, and the opportunity it
provided to review the activities in this
field in Europe.

VLADIMIR SLAMECKA
School of Information Science,
Georgia Institute of Technology,
Atlanta, Georgia

Mental Retardation

Many cases of mental subnormality
resulting from infectious diseases seem
to escape the epidemiologists today.
More exacting techniques of epide-
miology and more precise measure:
ments are required. The incidence of
iatrogenic brain damage needs to be
reduced. Also, there exists a large gap
between knowledge and utilization of
preventive techniques.

These subjects were the main topics
discussed at a recent research con-
ference on the Prevention of Mental
Retardation through the Control of
Infectious Diseases, held in Cherry Hill,
New Jersey, 9-11 June 1966. This
conference was the first of a series
to be held on the recommendation of
the President’s Panel on Mental Re-
tardation. Participants represented the
United States, Mexico, Sweden, Den-
mark, and Austria.

In surveying the literature, Berendes
(National Institute of Neurological
Diseases and Blindness) said there is
considerable knowledge about many
infectious agents that contribute to
mental retardation but little precise in-
formation on the incidence. Mild forms
of retardation are considerably more
frequent than severe cases but are
rarely reported, and the data even for
severe cases are not precise since in-
formation about infectious disease is
often based on recall. Many infections,
particularly viral ones, present a mild
or atypical clinical picture, and often
are not recognized. Berendes cited
three attempts to estimate infectious
disease etiologies in groups of men-

SCIENCE, VOL. 153



d

miniature
Teflon
Valve

Here's a small (%" x 17) valve
constructed of Teflon and Kel-F in
a sturdy metal housing. It is gas-
tight and essentially inert, and is
ideal for controlling gases or
liquids in a miniature piping sys-
tem. Available with two, three, or
four ports, and a variety of stand-
ard luer fittings.

Write for Valve Brochure

HAMILTON COMPANY

P.O. Box 307-K,
Whittier, Calif.

9 SEPTEMBER 1966

tally retarded, institutionalized chil-
dren. In these, infectious processes
are listed as the cause in 9, 7, and 4
percent of the cases. One study of
children with cerebral palsy showed
that infectious diseases were responsi-
ble for 21 percent. In another, of 143
children with acquired cerebral palsy,
infections of the central nervous sys-
tem were listed as the cause in 67
cases, or 60 percent.

Maternal and fetal infections from
such viral agents as herpes simplex,
hepatitis, cytomegalovirus, rubella, and
vaccinia and from bacteria such as
Escherichia coli, Pseudomonas aeru-
ginosa, Staphylococcus albus, Proteus
vulgaris, and pathogenic cocci domi-
nated discussion by John Sever (Na-
tional Institute of Neurological Dis-
eases and Blindness), Kurt Benirschke
(Dartmouth Medical ~School), and
Heinz Flamm (Vienna). Between 10
and 20 percent of delivered placentas
show an acute inflammatory infiltra-
tion in the fetal membranes, and less
often in the umbilical cord, said
Benirschke. In what he termed the
amniotic sac infection syndrome,
Benirschke said this leukocytic migra-
tion usually is in response to an in-
fectious agent within the amniotic fiuid
which has gained access from the
vaginal-cervical tract either before or
after rupture of the membranes. Thus,
the pus can be aspirated by the fetus.
It is far more frequent in premature de-
liveries, and Benirschke believes the
inflammation often is the cause of pre-
mature labor. Conceding that the
topic is controversial, Benirschke also
believes the evidence is in favor of an
infectious etiology even though a ma-
jority of newborns with an inflamed
placenta show no clinical evidence of
infection and have an uneventful neo-
natal course. Babies dying of bacterial
infections in the neonatal period or hav-
ing a clinical infection are invariably
associated with an inflamed placenta,
he said. Flamm said the means of entry
of viruses into the fetus is not yet
clear, but is believed to be similar to
that of bacteria. Bacteria infecting the
fetus can originate in the maternal
blood, in local processes in the genital
region or abdominal cavity, or can be
introduced by criminal abortion or
rupture of the membranes. Sever com-
mented that development of vaccines
with even short periods of immunity
could greatly assist in overcoming dis-
ease in the fetal area of infectious proc-
esses and the resulting central nervous
system sequelae.
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Eichenwald (The University of Texas
Southwestern Medical School) empha-
sized the importance of long-term fol-
low-up in evaluating the results of in-
fections. He reported a series of 17 pre-
mature infants with mild diarrhea of
proven viral cause. Five years later, 16
showed severe neurological damage,
whereas in a control group of 28 pre-
mature infants, 7 showed minor neuro-
logic changes.

Raymond Adams (Massachusetts
General Hospital), outling mecha-
nisms of neuropathologic reaction, said
only in early embryonal life will tissue
damage cause maximal damage to the
nervous system without an inflamma-
tory response. In the antenatal pe-
riod the nervous system is most vulner-
able to infective agents, and infection
may result in fetal death and mis-
carriage or in survival with variable
injury to the nervous system. The ma-
jority of fetal infections are viral, trep-
onemal, or protozoan. One of the most
treacherous infections in early infancy
is bacterial meningitis, because diag-
nosis may be delayed and thus much
damage results. In early childhood, the
whole range of direct infective inflam-
mation, post-infectious auto-immune
processes, and toxic encephalopathies
consequent to systemic infection appear.
Each is capable of seriously injuring
the nervous system and resulting in
mental retardation. Adams pointed out
that only by understanding the mecha-
nisms will ways of preventing or inter-
fering with the processes be found.

R. Walter Schlesinger (Rutgers Medi-
cal School) noted increasing evidence
implicating viruses in the genesis- of
chronic degenerative diseases, congeni-
tal malformations, and malignant tu-
mors. He suggested that viruses may
play a larger than suspected role in
brain damage. Schlesinger said the
direct attack of isolating, identifying,
and culturing viruses and reproducing
pathological lesions may uncover only
some of the possibilities of the role
of viruses and other intracellular patho-
gens in mental retardation, and may
miss possibilities in other areas of re-
search. The production of infectious
progeny virus is not a necessary sine
qua non of infection or cell damage,
he said. Schlesinger asked if it is pos-
sible that viruses, acting as bearers
of genetic information, may play a role
in the genesis of those hereditary or
acquired mental deficiencies for which
a biochemical basis has been found.

Knox Finley (San Francisco) said
postnatal infections as a cause of men-

Shown below 15 a
list of impurinies
that creep into
our hipid
chemicals:

NOW LIST YOURS

Be sure to write for your free
subscription to our bi-monthly
GAS-CHROM Newsletter, and our
new 44 page Catalog #10.

APPLIED
SCIENCE
LABORATORIES
INC.

P.O. Box 440,

State College, Pa. 16801
Telephone (Area 814) 238-2406
West Coast Office:

Unit M, 5140 W, 106th St.
Inglewood, California.

SCIENCE, VOL. 153




tal subnormality would be considerably
more common than presently consid-
ered if a broader definition of sub-
normality were used, and if all such
cases were identified. There are dif-
fering opinions over differential diag-
nosis between febrile convulsions and
convulsions due to encephalitis. He
said etiology remains an open ques-
tion, but fever convulsions should not
be overlooked as a warning of an other-
wise subclinical encephalitis that is a
potential contributor to mental retarda-
tion. Frederick Robbins (Western Re-
serve School of Medicine, Cleveland),
deplored the tendency to think of men-
tal retardation in gross terms and
urged that consideration be directed
toward those with less evident degrees
of loss of mental capacity. In the
latter category would be persons who
do not necessarily fall below what is
considered normal today, but what
may not be normal for those in-
dividuals. Frederick Gibbs (University
of Illinois School of Medicine) dis-
cussed the use of electroencephalograms
and described the slowing of brain
waves during acute infectious episodes
as a potential means of predicting
sequelae in the central nervous sys-
tem. However, Albert Sabin (Chil-
dren’s Hospital Research Foundation,
Cincinnati) and others in the audience
questioned whether present criteria are
adequate to make such measurements
meaningful.

Sequelae of postnatally acquired di-
rect and indirect infections of the cen-
tral nervous system in infants, and
effects on the fetus of therapy of in-
fectious processes in mothers, were
considered by Saul Krugman’s (New
York University Medical Center)
panel. Krugman commented that in
the previous 4 months he had observed
five cases of measles encephalitis, 3
years after the introduction of a safe
and effective vaccine. He said there
is need for more education, not neces-
sarily of the public but of physicians,
who think that naturally acquired
measles is benign and who are not
aware of the incidence of measles en-
cephalitis. Laurence Finberg (Monte-
fiore Hospital and Albert Einstein Col-
lege of Medicine, New York City)
said that problems associated with
water and electrolyte imbalance in in-
direct infections, specifically infectious
diarrhea, are of far greater conse-
quence in damage to the central nerv-
ous system than those of direct infec-
tions in the nervous system. Manage-
ment of physiologic disturbances in in-
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fantile diarrhea is more important in
salvage and prevention of brain injury
than specific treatment. Finberg said
hyponatremic dehydration accompany-
ing infectious enteritis is common in
poorly developed countries, and evolu-
tionary development has given consider-
able protection for the brain against
this challenge. But in more developed
countries with what are considered ad-
vanced eating practices, hypernatrem-
ic dehydration is more common. It
accounts for 16 to 25 percent of hos-
pitalized dehydration problems in Eu-
rope and North America. Evolution has
provided very little in the way of pro-
tective mechanism for the brain against
this hazard of civilization. The two
most important mechanisms through
which damage to the central nervous
system occurs in infectious diarrhea
are hemorrhaging and alterations of the
colligative nature of intracellular sol-
ute, Finberg said. While mechanisms
of nervous system damage are general-
ly agreed upon, management and pre-
vention remain controversial. Philip
Dodge (Massachusetts General Hospi-
tal, Boston) commented that in some
areas of the United States infant diar-
rhea is one of the most important
measurable causes of mental retarda-
tion; much of this damage could be
eliminated by application of current
knowledge. Several participants com-
mented that sources of public health
funds are not as sympathetic to pro-
grams which would combat brain dam-
age from diarrhea as they are for sta-
tistically lesser problems such as phen-
ylketonuria.

Julius Richmond (University of the
State of New York College of Medi-
cine, Syracuse), considering cultural
and social factors, said that 20 to 30
percent of the U.S. population lives in
poverty, and that in many underde-
veloped areas of this otherwise over-
developed country illiteracy frequently
is a factor working against the pre-
vention and control of infectious dis-
eases. In less developed countries, said
John Gordon (Massachusetts Institute
of Technology), failure of the popula-
tion to grow is primarily one of multi-
ple repeated infections. Herbert Birch
(Albert Einstein College of Medicine)
and Leon Eisenberg (Johns Hopkins)
contributed discussion on the influence
of nutrition and cultural factors on the
incidence of mental retardation and in-
fectious disease and pointed out some
of the problems encountered in cross-
cultural studies.

Hilary Koprowski (Wistar Institute,
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Philadelphia) pointed out that rabies
incubates up to 2 years and scrapies up
to 6 years; he said there may be many
more unidentified, slow viruses responsi-
ble for destruction, proliferation, or
dysfunction of tissue. He said the re-
cent development of a syndrome re-
sembling kuru in four chimpanzees
suggests that a slow viral agent may
be implicated in kuru and other ner-
vous system diseases of as yet un-
known etiology. Geoffrey Edsall (Bos-
ton) said many causes of mental re-
tardation, perhaps totaling 20 per-
cent, are completely unexplained. Sa-
bin, summarizing the discussion, said
it is still unclear what proportion of
mental retardation is caused by infec-
tious diseases, alone or combined with
other processes. Estimates range from
5 to 10 percent or more. Sabin pointed
out that not only is there a need for
further research, but that application
of knowledge already accumulated
would lead to a sharp reduction in the
toll of mental retardation.

The conference was sponsored by
the National Institute of Child Health
and Human Development, the Depart-
ment of Pediatrics at the University
of Texas Southwestern Medical School,
and Children’s Medical Center in Dal-
las. Heinz Eichenwald (University of
Texas Southwestern Medical School)
was general chairman.

HEINZ EICHENWALD
Department of Pediatrics,
University of Texas Southwestern
Medical School, Dallas,
Texas 75235

Forthcorhing Events
September

26-28. Organic Geochemistry, 3rd
intern. mtg., Imperial College of Science
and Technology, London, England. (G. D.
Hobson, Geology Dept. Imperial College
of Science and Technology, London
SW.7)

26-28. Point Defects in Non-Metallic
Solids, mtg., British Ceramic Soc., Falmer,
England. (J. P. Roberts, Houldsworth
School of Applied Science, Univ. of Leeds,
Leeds 2, England)

26-30. Animal Care Panel, 17th annual
mtg., Chicago, Ill. (J. J. Garvey, 4 E.
Clinton St., Joliet, Ill. 60434)

26-30. Health Physics, 2nd autumn
symp., Pecs, Hungary. (Eotvos Lorand
Fizikai Térsulat, Szbadsig ter 17, Buda-
pest 5)

26-3. Bionic Models of the Animal
Sonar System, symp., Frascati, Italy.
(R. G. Busnel Laboratory of Acoustical
Physiology, Domaine de Vilvert, Jouy-en-
Josas, Seine-et-Oise France)
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