He doesn’t seem to grasp its deserved
place in the general scheme of things.
As an amanuensis-grade technical edi-
tor who has jousted with a few out-
standing jargoneers during his career,
I know that science needs jargon. With-
out it, everyone—even I—would under-
stand science. This would be calamitous.
Consider the consequences if the most
elaborate scientific abstractions were
perfectly clear to every man, woman,
or child. Jargon gives us something
to live for, to impress upon our friends
and colleagues, and to deploy in under-
mining our enemies. It enables us to
persuade our bosses and peers that we
are doing something constructively with
our precious time. It gives us a chance
to convince our wives and innocent ofi-
spring that we have something on the
ball even if we can’t fix the light switch
or mend a broken toy. You gotta have
jargon, lots and lots of jargon, be-
cause it creates jobs like mine. Edit it
out' of the scientific paper and you
cast serious doubt, to boot, on the au-
thor’s credibility. Many a scientist’s or
author’s reputation has slipped down
the drain because he has stubbornly
refused to integrate jargon into his
work. . ..

SHELDON J. KARLAN
Missile and Space Systems Division,
Douglas Aircraft Company, Inc.,
Santa Monica, California

The editorial of 27 January incor-
rectly stated that Barbara Tuchman had
“quoted the opening passage of a paper
presented at the AAAS annual meeting
as an_example of bad writing.” It was
not Mrs. Tuchman but Fred Hechinger,
the education editor of the New York
Times, who quoted that example. He
used it in reporting Mrs. Tuchman’s
address at the meeting of the American
Historical Association.—ED.

Again, Classical versus
Molecular Biology Studies

1 should like to support Branson
(Letters, 28 Oct.) in her concern at
the prevailing attitude toward the teach-
ing of high school biology as typified
by the Biological Sciences Curriculum
Study Blue Version. This attitude is
expressed by Bonner (Letters, 23 Dec.)
who implies that he regards so-called
“classical” biology as neither “scien-
tific” nor exciting.

I protest that classical biology has
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A SHOT IN THE ARM
FOR AMINO AGID
ANALYSIS

We have a new instrument and a new
method for doing amino acid analyses
faster, with better separation and sensitivity.

The instrument: The Hitachi Perkin-Elmer
Model KLA-3B Amino Acid Analyzer.

The method: Ligand Metal-Complex Ex-
change —a unique liquid chromatography
system based on-columns using highly selec-
tive resins.

Two eolurins are used. One separates al-
kaline amino acids and the other acidic and
nevtral components. The number of buffer
solutions is reduced, so cost per analysis
goes down. You can recard the complete
range of hydrolyzates including cysteic acid
in 105 minutes, with full separation of threo-
nine from serine and tyrosine from phenyla-
lanine.

The KLA-3B is programmed to run com-

pletely unattended. You can anmalyze 8 or
more protein or peptide hydrolyzates per
day. Switch to seven different types of
columns for all kinds of analyses. Do ana-
lytical or preparative work. Analyze free
amino acids in blood and other physiolog-
ical fluids, tissue extracts, food, pharmaceu-
ticals, microbiological preparations and
many natural substances.

The instrument offers many fine features.
The detector system assures baseline sta-
bility. We employ continuous flow pumps to
eliminate pulsation. You have the option of
adding a low-cost printing integrator with
a count rate of 6000 counts per minute to
obtain precise quantitative values for small
samples. 5X ordinate scale expansion for
microsamples is built in.

" Price? —$17,500 and well worth it for an
instrument that does the work so automati-
cally and precisely. We’d like to tell you
more and send you some sample runs.
Write to: Liquid Chromatography Dept.,
Perkin-Elmer Corporation, 723 Main Avenue,
Norwalk, Connecticut 06852.

PERKIN-ELMER
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This complete separation of amino acids
in a protein hydrglyzate is made in 105 min-
utes using the Ligand Exchange System ex-
clusive with Hitachi Perkin-Elmer’s new Model
KLA-3B Liquid Chromatograph. Unprece-
dented speed of analysis, excellent resolu-
tion, and a reliable flat baseline are all
demonstrated in this run.
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both these attributes and that it con-
veys them to the high school student
more easily and directly than does cel-
lular and molecular biology. The rea-
son is this: any educational process
should proceed from familiar matter
and concepts into related ones which
contain new features. In this way new
experiences can be integrated and re-
lated with the individual’s existing
knowledge and understanding. This
may seem a truism, yet a biology course
which begins with amoeba or with
the cell or with DNA comes very
near to presenting the student with
concepts and objects totally foreign to
his experience and understanding. Too
many. modern biology texts do just
this. It may be the logical sequence
to the graduate biologist but it should
be remembered that the student (who
is only beginning the rigorous study
of chemistry and physics) has limited
experience and understanding and so is
frequently compelled to accept many
findings and concepts as articles of
faith. “In the beginning was the Mole-
cule. And the Molecule was DNA.”
Producing a rabbit from DNA can
be as magical as producing one from
a hat. However, if one starts with the
rabbit, the nature and significance of
DNA for the reproduction of rabbits
can be shown in due course, when the
student’s' experience and understanding
of chemistry and physics are adequate
for the task. It is perhaps significant
that the BSCS Biology Teachers’ Hand-
book has a section devoted to the
physics, chemistry, and statistics neces-
sary as a background to “the teach-
ing and learning of modern biology.”

If we avoid the schism between Biol-
ogy B.C. (Before Crick) and Biology
since A.D. (Anno Watsoni), and if we
have an equal regard for the scien-
tific achievements of the molecular bi-
ologists, Watson and Crick, and the
biologists, Darwin and Wallace, then
the question at issue is—what is the
most effective and balanced way of
presenting biology to high school stu-
dents? T believe that it is to proceed
from the human organism to the con-
cept of the cell and sub-cellular com-
ponents via functional anatomy, histol-
ogy, and embryology; from man as a
primate, through related animals, to
the less familiar animal and plant
groups and so to the concepts of evo-
lution, the mechanisms of heredity,
and the history of life on earth; from
man in his environment to ecology, be-
havior, and social biology. Incidentally,

a course of this kind will fascinate and
educate those children (the majority)
who are going to be ordinary citizens
as well as those who will also become
professional biologists. Such a scheme
is not new, and the interested teacher
can find a complete course in The
Science of Life [H. G. Wells, J. Hux-
ley, G. P. Wells (Garden City Publish-
ing, New York, 1939)], although it
clearly needs revision and the addition
of the proper amount of molecular bi-
ology. This book is the product of
three exceptional individuals whereas
the BSCS courses are the result of a
cooperative venture. The danger with
such enterprises is that they reflect the
attitudes of the majority to the exclu-
sion of the insights of talented indi-
viduals. . . . Perhaps I should also add
that T am a zoologist, for I should
not like psychologists to be blamed for
these reactionary views.

ERrIC A. SALZEN
Division of Biopsychology,
Department of Psychology,
University of Waterloo, Ontario, Canada

My two children are currently en-
rolled in completely different biology
courses. My daughter studies the BSCS
Blue Version with an enthusiastic
teacher who helped develop this ver-
sion and the well-equipped laboratory
in which it is taught. She enjoys and
is stimulated by this study even though
science does not figure in her future
plans. It is an excellent course and does
all that Bonner claims. On the other
hand, my son studies biology in a dif-
ferent school, and this course, taught
by an experienced and competent teach-
er, is traditional in that many kinds
of animals and their habitats are stud-
ied. Field trips to the beach and valley
are frequent. Numerous creatures are
kept around the laboratory for the
students to observe. My boy loves it
and is being stimulated to continue in
science. ‘

My point is that it is the teacher,
his ability and enthusiasm, and to
some extent, the facilities provided,
which are important rather than a par-
ticular version. It would be as unfor-
tunate for the student to study the
natural history approach with a teacher
who had little experience outside the
laboratory as to take molecular biology
with one who had not himself mas-
tered biochemistry and cell physiology.

The Yellow, Green, and Blue BSCS
versions were originated with the idea
that a particular teacher might choose
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Just one dollar and a half
buys the Nalgene® Filter
Pump. Produces a higher
vacuum with less water
—efficient even with
water pressures as low
as 7.5 psi.

NALGENE

Buy it if you don't have
vacuum lines available.
Or, if you're stuck on the
fourth floor with low
water pressure. Or, if
you'd like to produce a
vacuum for only $1.50.

The Nalgene name is
molded right in—your
assurance of highest
quality. More labs speci-
fy Nalgene Labware than
all other brands of plas-
tic labware combined.
How about you? Specify
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the one or combination best suited to -

his training and facilities. Let us con-
tinue to encourage more good teachers
rather than worry about the precise
subject content.

JEANETTE S. BROWN
Department of Plant Biology,
Carnegie Institution of Washington,
Stanford, California 94305

My son is a nonscience major, a
boy born and reared in a large metro-
politan area, far removed from per-
sonal experience with nature. His first
science course was a course in molec-
ular biology, offered to college-bound
beginners, with no previous instruction
in physics, chemistry, or biology, and
it was a devastating experience, time-
consuming, anxiety-producing, with
rewards incommensurate to the time
and effort expended. After a year of
hard work, he is well versed in DNA
and in the theory of evolution, but he
is grossly ignorant of classical biology.
I feel strongly that my son was short-
changed by the BSCS Blue Version
course. Had the same amount of time
been spent on  Modern Biology
[T. J. Moon, J. H. Otto, A. Towle
(Henry Holt & Co., New York, 1960)],
he would at least have had some under-
standing of the world around him.

Why couldn’t classical biology be of-
fered as an alternative course to these
students unprepared or uninterested in
molecular biology? What possible use
is there for details of DNA or the
Krebs cycle in the lives of nonscien-
tists?

If a course in molecular biology is
to be the biology course for beginners
in high school, then I suggest the two
cultures be separated. Let the science
majors have this “intellectually interest-
ing and stimulating course.” Let the
humanities majors have their own
stimulating program. The college en-
trance requirements are, at present, the
dilemma.

LuciLLE S. Ivan
340 18th Street,
Santa Monica, California 90402

. Last September our department
gave an examination to our entering
freshman medical students, prior to the
formal course, in order to assess their
background for microscopic anatomy.
For the sake of convenience, we arbi-
trarily divided the test into three major
categories of structural and functional
information: namely, cytology, his-
tology, and organology. Over 80 per-
cent of our entering students were

GOT A
MINUTE?

AUTOMATE
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LABWASHING

(patent pending)

CRC LABWASHER®

In one minute, you can automate your lab
glassware washing with the Mobile CRC
Labwasher. Without costly installation
charges. Without inconvenience. Just plug
it in, and add water by connecting to any
faucet. (We even provide adapters to fit
various faucets)

The Mobile model will clean and dry 90%
of your most commonly-used glass
labware. With 50% less breakage than
handwashing. 15 auxiliary stainless steel
racks available for volume washing.

In a short time, the Mobile CRC Labwashet
pays for itself in man-hours saved. It's
12 Cu. Ft. of pure convenience.

Bulletin S 367 and in-the-field user
teports available upon request.

Find out more. Write to:

THE

CHEMICAL
RUBBER

co.

Dept. 7367 « 2310 Superior Avenue
Cleveland, Ohio 44114
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knowledgeable about the structure of
DNA, the triplet coding system; as
well as many other aspects of cellular
biology. On the other hand, less than
15 percent had any appreciation of
tissues and less than 2 percent were
aware of organ structure or function!
While I recognize that 164 students
represent an extremely small and select
sample, it is indeed curious that the
vast majority of our “pre-med” stu-
dents were thoroughly familiar with the
esoterics of molecular biology while all
had little or no appreciation for tis-
sues and organs and the essential proc-
esses involved in their function. Why,
for example, were they familiar with
the theoretical role of messenger RNA
but could not relate this information
to higher levels of biological organiza-
tion?

Bonner suggests that classic biology
should be taught in elementary school
and molecular biology in high school.
I am not convinced that the elementary
school student is competent to under-
stand or correlate out of context the
“anatomies, ecologies, and taxonomies”
proposed by Bonner with subsequent
emphasis on molecular biology in high
school. Since only a very small propor-
tion of high school students will con-
tinue on into graduate work in biology,
it seems to me that the profundity of
knowledge being imparted to the ma-
Jority of students is unjustified as well
as unwarranted. I would assume that
the average high school, and for that
matter, college graduate would be a
better informed citizen if the curricu-
lum included not only concepts of
taxonomy, morphology, and cellular
biology but an appreciation of our bios
in general. Such a curriculum would
put a proper perspective on all biology.
Would not a mature insight into the
methods of conservation, the problems
of animal behavior and population ex-

plosion, as well as an understanding .

of ecological relationships be impor-
tant in_ providing for an enlightened
citizenry? Is it rational to
simply for the sake of novelty recently
acquired information whose signifi-
cance is lost to ‘the student? I believe
that the role of high school biology
is to provide a fundamental background
so that a student who decides to con-
tinue in biology can do so and the
overwhelming majority can appreciate
the important role of biology.
RaymonDp H. KaHN
Department of Anatomy,
University of Michigan
Medical School, Ann Arbor 48104
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talk algebra,
log, trig.

or talk price.

mathatron 4280

talks
your language.

Name familiar but you can’t remember the face? The insides of
this new Mathatron computer calculator are different, too. Log,
antilog, sine, cosine, and arctan are performed at the touch of a
button. Storage 4000 bits. Simplified program control. And the
price-performance ratio is higher than ‘any other computer/
calculator. Starts at $6990.

Of course, Mathatron 4280 has all the features that made the
original Mathatron famous. You tap in algebraic problems and
decimal numbers just the way you write them — parentheses,
powers-of-10 exponents, decimal points, and square root. Elec-
tronic circuits compute answers accurate to 8 digits plus a 2-digit
power-of-10 exponent and sign.

Tape printer ouput is a permanent record. Punched tape input
is a great time and error saver for re-insertion of frequently used
programs. Optional Teletype provides alpha-numeric page-
fronted output, paper tape reader, and paper tape punch.

A companion like Mathatron 4280 can save hours of a tech-
nical man’s day. To get acquainted, ask us to send the brochure.

mathatron 4280: Formula memory 480 steps ®
Addressable number storage, 42 registers; 82
if Formula storage is reduced ® Number range
£10°" to 10*** ® Speed 100 accumulations per
second ® Basic operators: plus, minus, times,
divided by, left paren, right paren, square root,
exponent, log, antilog, sine, cosine, arctan.

MATHATRONICS

a division of Barry Wright Corporation @D

241 Crescent Street, Waltham, Massachusetts 02154, Telephone: 617-893-1630
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