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The Good Old Blackboard

and Chalk

By Max E. Valentinuzzi

How wonderful is to pass knowledge on and
see the seed germinate to become a fruitful tree
giving off many other generous trees that even-
tually blossom into a healthy cultural forest to
lovingly cradle humanity.

— Max E. Valentinuzzi

eaching means to transmit a message

to others and usually expects noth-

ing in return. Many animal species
teach their offspring how to hunt and
protect themselves from predators, but
this is not teaching in the human sense;
it is instinct. They do not prepare lectures
or didactic material on this or that sub-
ject. Is there a teaching instinct? Many
years ago, this idea was discussed by a
researcher from Ghana, who pointed
out that teaching by punishment is com-
mon among animals, but the evidence for
teaching by encouragement is weak. Also,
it may be difficult to distinguish between
a behavior that promotes the learning of
skills by imitation, on one hand, and by
directed teaching, on the other. There
is a third possibility that forms the basis
for the educational system of subprimate
mammals, thatis, the creation by the par-
ent of a situation in which the responses
of the young automatically lead to their
learning [1]. However, even though such
a zoological line of thought following a
good Darwinian tradition appears very
attractive, our aim here refers to human
teaching, from teacher to pupil, from
professor to student, and from parents to
their children, even when grown up.
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Teaching is the builder and main
supporting column of civilization; it pro-
vides its blueprint; it is the activity that
generates education at large and that
spreads in all directions, even in time for
its long-lasting effects and echoes. Hence,
we remember the good and beautiful
teaching that recalls that kind young
lady who was like a second mother in
our elementary school years; the high
school professor who triggered our love
for chemistry, physics, or any other area
of knowledge; or the college teacher who

led us to the highest levels of science or
arts or humanism, when the teacher-
student relationship is established as one
of the finest we may have.

Origins of Teaching

From a biological viewpoint, humans
tend or want to project themselves to
the future through their children; it
is an inner driving force, and they feel
rewarded when their children succeed in
life and, in turn, keep the same trend. In
a similar fashion, although not all men
and women feel the same drive, many
tend or want to project or propel them-
selves in time through their intellectual
progenies, as this earthly life is obviously
limited, perhaps pushed by pretense or
arrogance or a hidden wish for eternity.
Quantitatively, the number of intellec-
tual progenies can be much larger by far
than the biological. One typical example
is Carl Ludwig, who had almost count-
less intellectual children, grandchildren,
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FIGURE1 A cave painting found in the Cave of Altamira in Northern Spain. (Photo courtesy



and great-grandchildren, essentially
reaching our current generation [2]. The
other way to perpetuate one’s existence
is by producing great works in science or
arts, leaving a message that stays there
forever. Leonardo da Vinci (1452-1519)
[3], Isaac Newton (1643-1727), Lud-
wig van Beethoven (1770-1827), James
Clerk Maxwell (1831-1879) [4], Louis
Pasteur (1822-1895), Albert Einstein
(1879-1955), and others, no doubt were,
are, and will be demolishing and positive
counterexamples in comparison with
the ephemeral fame of so many charac-
ters found in sports and showbiz or the
like. Yes, those “Grands” left a message,
a highly significant teaching message
that remains in front of everybody who
decides to read it.

In Cantabria, Northern Spain, there
is the Cave of Altamira, 33 km from
the city of Santander, which is famous
for its many colorful paintings showing
human hands and several wild mam-
mals, all with obvious artistic value.
They belong to the Paleolithic Era (Stone
Age), are around 18,000-19,000 years
old, and were discovered in 1880. The
cave is approximately 300m long and
consists of a series of twisting passages
and chambers. The main passage varies
from 2 to 6 m in height (Figure 1).

In turn, in France, near the village
of Montignac, in the department of
Dordogne, we find the Lascaux Cave,
with another important set of paintings
estimated to be 17,000 years old; they
are somewhat newer than the Altamira
group and primarily consist of images
of large animals (Figure 2) [5]. The dis-
tance between the two places is rela-
tively short (~1,100 km), and it takes
about seven hours by train (looking
at it with our 2Ist-century standards,
not at all comparable with those of
that age), which makes one wonder of
a possible connection or link between
the inhabitants of both areas. How-
ever, admitting that it might sound as
crazy or senseless and recalling similar
suggestions made by Charles Darwin
regarding the dissemination of animal
and plant species...why not [6]? The
question is left hanging for the inter-
ested specialist.

Did these prehistoric people intend to
leave a message? Indeed, they successfully
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FIGURE2 A painting found in the Lascaux Cave in France depicting a mammal (perhaps a
kind of cow?). (Photo courtesy of The Axial Gallery.)

and anonymously projected themselves
in time, showing that they already
enjoyed an intellect with emotions and
feelings; for what else could they have
had if not? Moreover, they demonstrated
in these paintings the knowledge and
technique to prepare the colors, draw,
and interpret anatomical features. Out-
standing! Moreover, we can now look at
these paintings as indelible projections,
in a way like today’s short-lived Pow-
erPoint projections during a talk. Too
much imagination may be a prickly criti-
cism that we would gladly take. But, no
doubt, we can all enjoy those paintings,
which compete with those of the best
modern artists.

A Couple of Easy and Inexpensive
Teaching Tools

Using chalk in school classrooms, with
lessons often presented on chalkboards
or blackboards using sticks of chalk,
proved to be cheap and easy. Chalk did
not become a standard in schoolrooms
until the 19th century, when class sizes
began to increase and teachers needed
a convenient way of conveying infor-
mation to many students at one time.
Not only did instructors use large black-
boards but students also worked with
individual small chalkboards, complete
with chalk sticks and a sponge or cloth
as an eraser.

Along with the introduction of the
modest chalk and its improvements,
blackboards came about; they used to
be black because they were made from
true slate (a fine-grained, foliated,
homogeneous rock composed of clay or
volcanic ash) (Figure 3). Some people
advocated a change to yellow chalk-
boards and dark blue or purple chalk
to simulate writing on paper. At some
point, manufacturers began to fashion
chalkboards from synthetic materials
during the 20thcentury, choosing the
color green under the idea that it was
easier on the eyes, but yellow became
the preferred one. The blackboard was
often replaced by a large rectangular
wood piece painted black and, later, a
similar piece made of plastic material

FIGURE3 Natural slate. (Photo courtesy of the
Minerals Education Coalition.)
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IMAGE IN PUBLIC DOMAIN.
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FIGURE4 The Theodotus Inscription, which commemorates the building of a first-
century BCE synagogue, is one of hundreds of early Jewish writings. The Theodotus
Inscription is a splendidly preserved dedication by a certain priest and synagogue
president named Theodotus, found just south of the Temple Mount. The Theodotus
Inscription states that he built the synagogue for the reading of the law and teaching
of the commandments, and the guest house and (other) rooms and water installations
for the lodging of those who are in need of it from abroad [10]. (Photo courtesy of the

Biblical Archeology Society.)

or even thick glass, while chalk was
replaced by water-based pens or the like.

As found in nature, chalk has been
used for drawing since prehistoric times,
when, according to archeologists, it helped
to create some of the earliest cave draw-
ings. It should be pointed out that in the
geological sciences, a soft, fine-grained,
white sedimentary rock consisting of
nearly pure calcium carbonate, containing
minute fossil fragments of marine organ-
isms, usually without a cementing mate-
rial, is called chalk. Later, artists of ditferent
countries used chalk mainly for sketches,
and some such drawings, protected with
a varnish, have survived. Chalk was first
formed into sticks for the convenience of
artists. The method was to grind natural
chalk to a fine powder and then add water,
clay as a binder, and various dry colors.
Sometimes, carbon was used to create a
grayish chalk or and ferric oxide (Fe,Os)
for a vivid red. Earlier, softer chalk tended
to produce a cloud of dust that some feared
might contribute to respiratory problems.
Almost all chalk produced today is dustless
(well...not quite). I repeat that the main
component of chalk is calcium carbonate
(CaCO0s), a form of limestone [7].

Final Comments...Musings Perhaps
The visual channel remains the best
road to reach the cognitive brain areas,
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making images the essential starting ele-
ments. We seem to know better when
we can see what we are talking about,
and this is why medical imaging has
advanced so much. Security cameras
have multiplied in urban areas, con-
stantly capturing glimpses of suspects
or catching a culprit with his hands in
the wrong place. Was the Stone Age man
aware of the significance of images and
decided to leave us a message?

The development of expressing lan-
guage by writing letters or other marks
was obviously an imaging system that
evolved in different human civiliza-
tions. Tt started with the cuneiform
system as a very early form of expres-
sion, distinguished by its wedge-shaped
marks on clay tablets made by means of
a blunt reed or a stylus. However, writ-
ing numbers for the purpose of record
keeping began long before the writing of
language. It is generally agreed that the
true writing of language was invented
independently in at least two places:
Mesopotamia around 3200 BCE and
Mesoamerica around 600 BCE. Several
Mesoamerican scripts are known,
with the oldest being from the Olmec or
Zapotec Indians of Mexico. Moreover,
during the nearly 200 years of modern
exploration in the Holy Land, thou-
sands of inscriptions in different ancient

i languages have been found on stone,

mosaic, ceramic, metal, and painted
cave walls. Many of these inscriptions
have been carefully published, but
many others have been published poorly
or not at all (Figure 4).

Nonetheless, there are proof of writ-
ing that are completely unrelated: from
Egypt around 3200 BCE and from
China around 1200 BCE. The Chinese
characters are probably an independent
invention because there is no evidence of
contact between China and the literate
civilizations of the Near East. The history
of written language is extremely com-
plex and long; this is not the place nor
am I qualified to write much about the
subject. Thus, it must be said that herein
it is stressed that written language is an
image, is the easiest to generate, and is
extremely powerful in its ability and
capacity to transfer information.

In this recently newborn millen-
nium, we have developed several quickly
developing technological means of assist-
ing our teaching activities such as, for
example, the interactive classroom [8].
Students learn through their participa-
tion in the attainment of knowledge by
gathering information and processing
it by solving problems and articulating
what they have discovered. They have
at hand opportunities to deepen their
knowledge of the subjects while also
having the instructor’s feedback about
their learning. Beautiful, indeed, but
don’t you miss, at least a little, the good
old blackboard and chalk, those quickly
handmade drawings and long mathe-
matical demonstrations, and what about
those forgotten manuscript letters [9]?

Max E. Valentinuzzi (maxvalentinuzzi@
arnet.com.ar) is a professor emeritus at the
National University of Tucumdn and an inves-
tigator emeritus at the National Scientific and
Technical Research Council (CONICET), Bue-
nos Aires, Argenting.
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and its environment, allowing for
true chemical imaging.

Vv Chapter 11, “Biomedical Sonogra-
phy” (37 pages, 46 references), is
devoted to one of the most impor-
tant diagnostic imaging modalities,
which relies on the propagation of
mechanical waves (with frequencies
beyond the audible range) into the
body, the reflection and scattering of
sound by tissue structures, and the
registration of the echoes.

iV Finally,

Chapter 12, “Acoustic
Microscopy for Biomedical Applica-
tions” (47 pages, 124 references),
describes how acoustic microscopy
can provide unique information on
the shape and mechanical properties
of an object at a microscopic level.

Vv Following these 12 chapters, we have
the index (nine pages).

Overall, this book clearly achieves
its aim as an excellent guide for

i those wishing to combine different

imaging technologies for problem solv-
ing and is recommended as a reference
for students and engineers who need
to understand the biomedical basis of
their data.

David Moratal
Universitat Politecnica de
Valencia, Spain
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I had been teaching for about 20 | doesn’t matter all that much. If teach-

years when I had an epiphany. Before :

this, teaching was all about me and how
much I could appear to be knowledge-
able in front of the students. After this
enlightenment, I realized that student
learning was paramount. Teaching was
not as important as learning, and I had
to adjust to being a facilitator of learning
rather than being a smart teacher. This
required changes to my classroom tech-
nique. It was at this point that I improved
my effectiveness greatly, and my stu-
dents seemed to appreciate my classes
much more.

So how do you measure all of this?
It may not be possible. There are so
many variables to consider. At the uni-
versity level, this is not such a great
problem because faculty evaluations are
weighted much more strongly toward
research accomplishments. Teaching

ing quality really mattered, then more
people would be upset that the metrics
are inadequate.

At the college level or in grade
schools, there is much more of a prob-
lem with the evaluation of effective-
ness. Times change, society changes,
and student attitudes change. All of
these affect the performance successes
of teachers. The techniques and illus-
trations that were successful for past
generations may no longer be relevant
for the present generation of students.
Still, teachers are necessary, and they
must keep trying to instill knowledge
in children who need this knowledge
to become the useful and productive
citizens of the future. No matter what
the headlines say, teachers certainly
deserve our support and, even more,
our respect.

Arthur T. Johnson (artjohns@umd.edu) is
professor emeritus in bioengineering, Univer-
sity of Maryland, College Park.
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