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The
Wite Stuff ...

Researchers debate the origins and effects
of literacy

P

Portion of a cuneiform text found at a
Near Eastern archaeological site dating
to the ninth century B.C.
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ture Bishop of Gloucester, boldly

challenged religious and scholarly
belief that God had delivered writing to
humankind, complete with alphabetic
signs for all the sounds that make up
words. Script did not show up on the
doorstep as a divine donation, Warburton
argued; it evolved gradually among flesh-
and-blood folks who first wrote with
pictures that correspond to words (a
picture of a fish for the word “fish” and so
on), then devised pictures and marks to
denote abstract ideas, and finally formu-
lated the alphabet.

Warburton’s proposal soon gained
many proponents, and his argument that
writing evolved into more sophisticated
forms over time has remained remark-
ably durable. Building on this theme,
scholars in the 1960s proposed the still-
influential theory that the expansion of
writing and literacy among the Greeks
beginning around the fifth century B.C.
stemmed from their invention of the
alphabet and opened new intellectual
vistas to Greek thinkers, including logic,
reason, and skepticism. Before the alpha-
bet, investigators held, rulers and bu-
reaucrats had nurtured arcane scripts
that served their own purposes while
leaving the masses illiterate.

However, some researchers who focus
on early writing and reading have begun
to question such notions in the last
decade, adding a new dimension to the
debate about how evolution, whether
biological or cultural, occurs — gradually
or in spurts.

These researchers assert that ancient
cultures in the Near East, Egypt, China,
and the New World each boasted a few
innovators who took no more than a
century to introduce a script where none
had previously existed. Once such so-
phisticated writing systems sprouted,
they worked in concert with painting,
sculpture, storytelling, and other estab-
lished forms of communication. These
critics of the gradual evolution view
charge that writing did not revolutionize
the way people think; rather, it provided a

In 1738, William Warburton, the fu-

powerful new way to transmit previously
existing ideas and removed the necessity
of memorizing huge chunks -of knowl-
edge.

Political and social conditions in local
communities determine who reads and
how much they read, these researchers
contend. More people may have been
able to comprehend pre-alphabetic
scripts, at least to some extent and in
some areas, than has often been as-
sumed. Still, most investigators peg wide-
spread literacy to the invention of the
printing press and the spread of primary
education in urban societies.

The earliest scripts from such civiliza-
tions as ancient Sumeria, Egypt, and
China “were invented as systems — not
through gradual evolution, but in quan-
tum leaps in the history of communica-
tion,” contends assyriologist Piotr Mich-
alowski of the University of Michigan in
Ann Arbor, who studies ancient Near
Eastern cultures and languages. “They
were equally, if not better, suited to their
tasks than was the early alphabet [of
Greece].”

ichalowski’s stance clashes
with that of archaeologist De-
nise Schmandt-Besserat of the

University of Texas at Austin. Over the
past 15 years, Schmandt-Besserat has
formulated a theory favoring the gradual
evolution of the first writing system,
which appeared roughly 5,000 years ago
among the Sumerian people living in
what is now Iran (SN: 12/24&31/88, p.408).

Schmandt-Besserat argues, most re-
cently in her book Before Writing, Volume
1: From Counting to Cuneiform (1992,
University of Texas Press), that account-
ing techniques originating at least 10,000
years ago provided the inspiration for
Sumerian writing, known as cuneiform.

Archaeologists have uncovered thou-
sands of clay tablets inscribed with
wedge-shaped cuneiform signs. In a sur-
vey of museum collections in various
countries, Schmandt-Besserat noted that
archaeologists had also retrieved thou-
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sands of small clay objects in the Near
East dating to between 10,000 and nearly
5,000 years ago. The artifacts, which she
calls tokens, assume a variety of shapes,
including cones, spheres, and pyramids.

Tokens first served as counting devices
to tally and keep track of goods for
prehistoric farmers, Schmandt-Besserat
contends. Particular shapes acquired
specific meanings; for example, a cylin-
der stood for an animal. Counting usually
relied on a one-to-one correspondence,
such as denoting three animals with
three cylinders, but certain tokens repre-
sented collections of items.

Around 3,300 B.C., incised lines and
other markings proliferated on tokens,
coinciding with the beginnings of state
bureaucracy in the region, Schmandt-
Besserat holds. Apparently, tokens had to
account for a larger number of items with
greater precision, she maintains.

About that same time, Sumerians be-
gan to store tokens in clay balls, or
envelopes, and to affix signs on the balls
specifying an office or an individual, the
kinds of products dealt with, and the
number of goods involved. Tablets soon
replaced clay balls as a more convenient
surface for these signs, thus marking the
debut of cuneiform, Schmandt-Besserat
contends.

Cuneiform signs did not begin as pic-
tures that portrayed objects, as Warbur-
ton had theorized, but instead resembled
various tokens from the prehistoric ac-
counting system, the Texas archaeologist
asserts. Picture signs entered the script
as it developed further. Writing fostered a
greater capacity for abstract thinking,
evidenced by Sumerian scribes’ subse-
quent invention of numerals and assign-
ment of specific sounds to symbols that
already designated certain words, she
maintains.

Schmandt-Besserat says the evolution
of cuneiform may not apply to early
writing systems developed in China,
Egypt, and the Americas, although she
cites archaeological evidence that Sum-
erians influenced Egyptian culture (SN:
3/3/90, p.136).

“But like most of the greatest human
achievements, writing was the final step
in a long chain of inventions,” she says.

Schmandt-Besserat offers the best cur-
rent theory for the origins of cuneiform,
contends Marvin A. Powell of Northern
Illinois University in DeKalb, a historian
of Sumerian culture. Cuneiform probably
failed to spark major changes in abstract
thinking, however, since only a small
portion of the population could read it,
Powell says.

Scripts dating to 2,500 B.C. or earlier, in
the Near East or anywhere else, will
continue to resist thorough translation
because they contain few symbols corre-
sponding to speech sounds, he adds. This
makes it more difficult to understand the
nature of these written materials, Powell
notes.
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ut Michigan’s Michalowski offers

several reasons to question the

gradual evolution of cuneiform
from counting devices. First, Schmandt-
Besserat’s tokens hail from different Near
Eastern cultures that used similarly
shaped pieces of clay in different ways.
Second, researchers do not know
whether most museum-held tokens were
found in households, administrative
buildings, or other parts of archaeologi-
cal sites, which obstructs efforts to pin
down their uses. Also, the resemblance of
marks on clay envelopes to early cune-
iform symbols falls far short of that
proposed by Schmandt-Besserat, Mich-
alowski argues.

X-ray studies of Sumerian clay balls
have shown that the number and type of
tokens inside do not always correspond
to markings on the outside, indicating
that different bureaucrats devised their
own accounting codes rather than hew-
ing to aunitary system, Michalowski says.
This argues against Schmandt-Besserat’s
view that cuneiform evolved gradually, he
adds.

Instead, it seems more likely that one
or a few people invented cuneiform writ-
ing in a “sudden stroke,” the Michigan
researcher contends. Written tab-
lets entered an extended
family of Sumerian
communication de-
vices, including cyl-
inder seals, pot-
ters’ marks,
painting, and
clay tokens, in
his opinion.

Only a few
people actually
read the cune-
iform script on
stone monuments
and other public
objects. The vast ma-
jority probably viewed
the mysterious symbols as
confirmation of the power wielded
by elite officials, Michalowski asserts.

Cuneiform shares key features with
early scripts employed in Egypt, China,
and Mesoamerica (an ancient region en-
compassing southern Mexico and part of
Central America), he contends in a chap-
ter of Literacy: Interdisciplinary Conversa-
tions (1993, Deborah Keller-Cohen, editor,
Hampton Press). All of these scripts
consisted of a combination of word signs,
syllable signs, and “classifiers,” which
designated certain attributes of an ob-
ject, such as the material from which it
was made.

On the other hand, each society ex-
ploited script for different ends, Mich-
alowski argues. For instance, cuneiform
served largely administrative purposes
in a rapidly growing civilization encom-
passing many ethnic groups and lan-
guages. For most of its 3,500-year history,
cuneiform expressed formalized dialects

that did not correspond to spoken speech
but that allowed the script to be used by
groups that spoke a variety of tongues,
Michalowski says.

Studies conducted by John Baines, an
egyptologist at the University of Oxford
in England, indicate that Egyptian writ-
ing assumed two forms from its begin-
nings some 5000 years ago: abstract
signs for administrative recording and
picture-oriented hieroglyphics for public
displays. Royalty employed the earliest
known Chinese writing, dating to the 16th
century B.C., as a technique to foretell
future events and discern the meaning of
omens. And Mayan script, appearing
around A.D. 250 in Mesoamerica, de-
scribed historical events and placed
them within a complex calendar system.

The ability to write accompanied, but
did not cause, the growth of these civili-
zations, Michalowski adds. Equally large
and complex societies, from Africa to
South America, lacked writing entirely.

A the origins of reading and writing
deals with cuneiform, investiga-

tors now pay increasing attention to the

Ithough most research regarding
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Classic-era Maya, who left examples of
their intricate hieroglyphics, or glyphs,
on stone monuments, pottery, and other
artifacts. The Classic period of Maya
civilization extends from about A.D. 250
to A.D. 900.

Linguistic data suggest that few Classic
Maya citizens could read, although most
knew about hieroglyphic writing, which
was produced mainly at the behest of
their rulers, holds anthropologist Cecil H.
Brown of Northern Illinois University.

The word for “write” is virtually the
same in all but one of 31 modern Mayan
languages recorded by linguists, Brown
reports in the August-October 1991 Cur-
RENT ANTHROPOLOGY. The single excep-
tion involves the only geographically
isolated Mayan tongue.

In contrast, the word for “read” varies
greatly from one Mayan language to an-
other, he points out.
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The shared word for “write” apparently
originated with the Classic Maya or their
immediate descendants and was incor-
porated into nearly all Mayan languages
that followed, Brown maintains. Each
language group innovated a different
term for “read” after the introduction of
alphabetic literacy by Spanish mission-
aries in the 16th century, he proposes.

Brown sees the evidence as consistent
with other evolutionary explanations of
early writing systems, the most promi-
nent being, perhaps, that developed since
the 1960s by anthropologist Jack Goody
of the University of Oxford. High-ranking
officials who understood Classic Mayan
writing probably cultivated its complex
mix of picture and sound signs to keep
most people illiterate, ignorant, and sub-
servient, Brown argues. Inscribed Clas-
sic monuments placed in prominent loca-
tions were read to the public, not by the
public, he adds.

Asociety of readers depends on a more
easily learned script composed of alpha-
betic signs for vowels and consonants,
Brown asserts.

Mayan languages studied by Brown
contain clues to the way in which the
Classic Maya read, rather than implying
rampant illiteracy, responds anthropolo-
gist Dennis Tedlock of the State Univer-
sity of New York at Buffalo. The words for
“read” gathered by Brown fall into three
classes, Tedlock asserts in the April 1992
CURRENT ANTHROPOLOGY: those referring
to speaking or shouting, those involved
with counting, and those associated with
looking (often specifically at paper).
Words for “read” in the sense of both
counting and looking turn up in the same
sentence of a Spanish-commissioned
book written in one Mayan language
shortly after European conquest, Tedlock
remarks.

Words referring to a process in which
speech gets transformed into visible text
and then undergoes interpretation have
deep roots in Mayan languages, he ar-
gues. But a pair of words meaning “read-
ing and writing” as used in modern indus-
trial nations appears nowhere among
Mayan speakers, Tedlock notes.

The three terms for “read” noted by
Tedlock support the presence of “recita-
tion literacy” among the Classic Maya,
holds Stephen Houston, an anthropolo-
gist at Vanderbilt University in Nashville.
First, literate Maya “saw” the paper on
which glyphs appeared, then “counted”
or interpreted the signs, and finally
“spoke” or “called aloud” from the writ-
ten page.

Similarly, ancient Greek writing often
served as a way for thinkers, including
Aristotle, to jot down rough outlines of
their ideas as aids in giving lectures,
Houston states. The Greeks also commit-
ted to script the general substance of
heroic tales that had been passed down
orally for generations, so as to jog the
memory of those who publicly recounted
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such exploits.

Although the Classic Maya lacked a
Greek-style alphabet, many more of them
could read, at least to some extent, than
implied by Brown, or so Houston and
Vanderbilt colleague David Stuart argue
in the December 1992 CURRENT ANTHRO-
POLOGY. In most societies, they contend,
literacy with any script spans a range of
abilities rather than existing as an “all-or-
nothing” accomplishment.

Moreover, reading and writing do not
need an alphabetic system in order to
flourish, Houston argues. China and Ja-
pan offer obvious examples, as both
countries have long boasted extremely
high rates of literacy despite their use of
elaborate, nonalphabetic scripts.

The ability to read does not always
coincide with the ability to write, since
writing demands greater preparation and
skill, Houston notes. For instance, even
Classic Maya farmers probably under-
stood that stylized pictures of animals
and people on glyph-covered stone mon-
uments represented the names of certain
rulers, whereas only high-ranking
scribes knew how to write out the names
with glyphs.

et writing extended beyond offi-

cial sources, as evidenced by

graffiti on buildings and artifacts
at many Classic Maya sites, Houston
points out. The graffiti usually consist of
fairly crude symbols for objects rather
than the glyphs employed by scribes, but
researchers have so far recorded and
studied few of the informal scrawls.

The number and type of graffiti col-
lected so far indicate that writing re-
mained limited during the Classic period,
Houston contends. Densely populated
areas yield more evidence of literacy than
rural regions, he says.

In a related archaeological study of
graffiti at ancient Greek and Etruscan
sites, Simon Stoddart of the University of
Bristol in England and James Whitley of
the British School at Athens, Greece,
found regional variations in the ability to
use the early alphabet. Apart from litera-
ture and poetry, informal writing appears
on numerous artifacts from Athens dat-
ing from 700 B.C. to 450 B.C. Scratchings
on stone implements or pottery give the
name of the writer or indicate that the
object served as aritual offering. Painters
and potters often signed their works and
added inscriptions to scenes portrayed
on pots, the scientists point out.

Moreover, aristocrats commissioned
inscriptions on their tombstones and on
special vases; they read the latter at
drinking parties known as symposia.

A “fairly wide literate audience” must
have existed in Athens, Stoddart and
Whitley contend in the December 1988
ANTIQUITY. Still, no more than one in five
Athenians learned to read and write, a
proportion that probably was not ex-

ceeded in any other ancient society with
access to an alphabet, they add.

In contrast, written material from the
Greek-controlled island of Crete, at that
time and later, took the form primarily of
law codes and provisions, the re-
searchers assert. The lack of graffiti,
dedication inscriptions, and literature
indicates that official scribes did most
writing on Crete and only a small minor-
ity of the population could read, they
argue.

Regional variation in the extent of
writing also appears at Etruscan sites in
central Italy dating from 700 B.C. to 500
B.C., although literacy was largely tied to
the efforts of rulers to legitimate their
power with inscriptions on sanctuaries
and tombs, Stoddart and Whitley add.

Findings such as these challenge the
long-dominant conception of writing as a
technology that inevitably improved in
efficiency and gained more users over
time, much like light bulbs or telephones,
Houston says.

Even Oxford’s Jack Goody, in the 1960s
an advocate of the Greek alphabet as a
technology that single-handedly pro-
moted widespread literacy and profound
intellectual advances, has subtly aban-
doned this position in more recent pub-
lications, maintains anthropologist John
W. Halverson of the University of Califor-
nia, Santa Cruz.

“Literacy is not some kind of independ-
ent force acting on passive recipients,”
Halverson writes in the June 1992 MaAN.
“What matters is whatis written and read,
not that it is written and read.”

More people accumulate more knowl-
edge and make more rapid intellectual
advances when ideas get circulated in
print, he says. But this does not amount to
a fundamental change in the capacity to
think and reason, in Halverson’s opinion.

Psychologist David R. Olson of the
University of Toronto disagrees. In a
series of papers published during the
1980s, he argues that widespread reading
altered human thought enough to make
modern science possible. According to
Olson, literacy encouraged people to
write with the express purpose of formu-
lating new knowledge, fostered the sep-
aration of data from interpretation, and
sparked the development of concepts
necessary for scientific inquiry, such as
“assertion,” “conjecture,” and “infer-
ence.”

While debate continues regarding the
origins and effects of literacy, many re-
searchers acknowledge that reading and
writing exert a rather weak grip on many
thoroughly modern folks.

“Modern Western culture may be satu-
rated with literacy, but it remains for the
great majority, who read little and write
less, predominantly oral,” John Halver-
son comments. “Information and com-
munication are primarily channeled
through direct speech, television, radio,
and the telephone.”

SCIENCE NEWS, VOL. 143



DREAMS of a Fina

From one of the world’s most distinguished scientists, here is the
story of a great intellectual adventure of our time: the search for
nature’s final laws. :

In Dreams of a Final Theory, Steven Weinberg imagines the shape
of a final theory, and the effect its discovery will have on the human
spirit. Along the way he gives a spirited defense of reductionism —
the impulse to trace the explanations of natural phenomena to
deeper and deeper levels —and examines the curious relevance of
beauty in scientific theories. He gives us a compelling personal
account of the search for the laws of nature as a part of the
intellectual history of our times, and shares with us the glimpses
that scientists have had from time to time that there is something
behind the blackboard — a deeper truth foreshadowing a final
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Superstitions that we learned from
our parents and grandparents are still
very much alive. But do we know
why we still believe in them? Would it
ever occur to us that we avoid walk-
ing under ladders because originally
the ladder was propped against the
gallows and the dead body was lifted
down that way? Would we imagine
that throwing spilled salt over the left
shoulder blinds the devil, who stands
waiting behind us on the unlucky left
side?

Superstitions brings us to the very
beginnings of all the most common
and many less familiar rituals and old
wives’ tales from our distant past. The

Swan
A swan’s feather; sewed into the
husband’s pillow, was thought to ensure

fidelity. Perhaps this custom arose from the

fact that swans mate for life. There is also
the widespread belief that the “swan song”
of the otherwise mute swan only happens
Jjust before it dies. Wood engraving by
Thomas Bewick.
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in surprisingly practical foundations.
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