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% RESEARCH ON BACKGROUND KNOWLEDGE
IN READING

In 1985, Dr. Robert Glaser, president of the National Academy of
Education, wrote in the foreword to a national report on reading
that the past two decades of scientific research “have produced an
array of information which is unparalleled in its understanding of
the underlying processes in the comprehension of language.”* What
so impressed Glaser and his distinguished copanelists on the Na-
tional Commission on Reading? For one thing, new research has
shown that reading doesn’t follow , as used to
be thought. We don’t first identify words, then word meanings,
next combine word meanings to get the meanings of sentences, and
finally combine sentence meanings to get the meaning of a whole
text. This model isn’t wrong in all respects, but we know that it is
so oversimplified and incomplete that it presents a highly misleading
picture of the way we understand texts.

The new picture that is emerging from language research is more
complicated and more useful. It brings to the fore the highly active
mind of the reader, who is now discovered to be not only a decoder

of what is written down but also a supplier of much essential in-

wn. The reader’s mind is constantly
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text but are nonetheless part of its essential content. The explicig
meanings of a piece of writing are the tip of an iceberg of meaning]
the larger part lies below the surface of the text and is composed
of the reader’s own relevant knowledge. The past two decades of}
research have shown that such background knowledge is a far more}

important ingredient in the reading process than earlier theoretical
accounts had supposed.

The best introduction to the new research is a psychological
insight that goes back some thirty years to George Miller’s path- j

breaking work on short-term memory, which is a special function !

of our minds that lasts just a matter of milliseconds.? It is distin- |
guished from long-term memory (what most of us think of as mem- }
ory), which lasts from a few seconds to a lifetime. Miller noticed

that our capacity for remembering briefly presented disconnected
items is severely limited. The mind cannot reliably hold in short-
term memory more than about four to seven separate items, whether

numbers, letters, points on the body, degrees of loudness, degrees

of warmth, and so on. Miller’s observation holds true for discrete
items in every domain of experience, not just those presented in

language. His discovery of this universal constraint has fostered a
number of further insights into the way we perceive the world and
understand language.

If you want to test Miller’s discovery about the limits of short-
term memory you can quickly do so with a series of numbers or
letters, or indeed with any array of items. You will not reliably
remember more than four to seven discrete items presented once
without rehearsal, a limit on memory experts as well as ordinary
people. Memory experts have worked out indirect tricks to circum-
vent this universal limitation, but they can never directly overcome
it, because the constraint is hard-wired into our systems. Whenever
we try to perform a task that consistently forces us to exceed the
capacity of short-term memory, we fail to perform it reliably.

One device that memory experts have developed to resist this
built-in limitation is “chunking.” We can remember telephone num-
bers and other series of discrete items if we chunk the disparate
items into a smaller number of groupings. The number 8-0-3-2-9-
6-2-6-3-2 is hard to memorize, but it becomes much easier when
it is treated as 803-296-26-32. What is true of numbers is also true
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meaning. But although they were fooled by a substitution like open
for not closed they were not fooled by a substitution like cold for
not hot, presumably because not hot doesn’t necessarily imply cold.
Similarly, when the original sentence was “The man was not tall,”
subjects did not assume they had heard “The man was short,”
presumably because they realized that a man who is not tall isn’t
necessarily short. Most remarkable of all, it was discovered about
a decade later that inferences regarding open versus not closed and
short versus not tall are made at the time a sentence is understood,
not later in recognition or recall.®

Other tests of synonym substitution were made in 1975 by
W. F. Brewer, who found it to be a robust phenomenon. His subjects
changed surface forms but preserved meaning in tests of both rec-
ognition and recall.” And in 1974 Eric Wanner showed that listeners
had already lost the exact wording of a sentence when only sixteen
syllables intervened between the sentence and the test.® Other dis-
cussions and experiments regarding memory for meaning and loss
of memory for surface forms of language abound in the experi-
mental literature.® The two allied phenomena are now firmly es-
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tablished: it is known that accurate memory of surface form norma

disappears in a few seconds, while accurate memory for gist is quite

persistent.

The implications of such phenomena became a focus of psyd
cholinguistic research within a few years after the Fillenbaum and
Sachs papers of 1966 and 1967. The next phase of work started inf
1972 with an important paper by J. R. Barclay, J. D. Bransford,;
and J. J. Franks.!® In a series of experiments they found that our]
initial understanding of a text depends on our applying relevant!
background knowledge that is not given in the text itself. Dividing ]
their subjects into two paired groups, they conducted a series of ]
recognition tests in which each group was given one of two slightly §

different sentences. One of these sentence pairs was as follows:

1. Three turtles rested beside a floating log, and a fish swam
beneath them.

2. Three turtles rested on a floating log, and a fish swam be-
neath them.

Notice one difference in these sentences. In sentence 1
necessarily infer that the fish swam under the log, and in fact it
may not have done so. But in sentence 2, we can infer from our
knowledge of logs, fish, and swimming that the fish did swim under

the log. Subjects were later asked whether they recognized test
sentences, of which this was one:

3. Three turtles rested (beside/on) a floating log, and a fish
swam beneath it

The (beside/on) notation means that if subjects had been given
the beside version of the original, they got the beside version of the
recognition test, and if they had been given the on original, they
got the on recognition test.

At stake for the experimenters was a choice between two con-
flicting hypotheses about the way we understand language. Ac-
cording to one theory, we interpret the meanings of clauses and
sentences and store them in long-term memory. But according to
the other theory, we construct an elaborated model of what the

, we do not
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gome less formal examples will corroborate the point. In 1978
mmunity college students were given a prose selection to read,
co

part of which follows.

GRANT AND LEE
When Ulysses S. Grant and Robert E. Lee met in the parlor
of a modest house at Appomattox Courthouse, Virginia, on
April 9, 1865, to work out the terms for the surrender of Lee’s
army of Northern Virginia, a great chapter in American life
came to a close, and a great new chapter began.

These men were bringing the Civil War to its virtual finish.
To be sure, other armies had yet to surrender, and for a few
days the fugitive Confederate government would struggle des-
perately and vainly, trying to find some way to go on living
now that its chief support was gone. But in effect it was all
over when Grant and Lee signed the papers. And the little
room where they wrote out the terms was the scene of one of
the poignant, dramatic contrasts in American history.

They were two strong men, these oddly different generals,
and they represented strengths of two conflicting currents that,
through them, had come into final collision.

Lee was Tidewater Virginia; he embodied a way of life that
had come down through the age of knighthood and the English
country squire. . . .

Grant, the son of a tanner on the western frontier, was
everything Lee was not. He had come up the hard way and
embodied nothing in particular except the eternal toughness
and sinewy fiber of the men who grew up beyond the moun-
tains.!

The community college test population found this passage dif-
ficult to understand because they were, surprisingly, ignorant of the
identities of Grant and Lee. They were not stumped by the vocab-
ulary of the text in the ordinary sense of that term. For instance,
they easily understood burdensome, reliability, availability, and re-
assurance in the following passage, which they read with perfect
facility and accurate recall.
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e. The points through which the two lines are
e rates for each quintile taken as a group.
mined that all subjects had understood

A GOOD FRIEND IS HARD TO FIND in words per minut
Troubles always seem less burdensome and joys more pleasant wheg drawn ar¢ the averag
a good friend is present to share them. What makes a person 4 Comprehension tests deter
good friend? The qualities are numerous and hard to define; by the passages, )
two traits, availability and reliability, are essential. When I say thaj QUINTILE GRAPH: “TIMEVS. E&M\mﬂ.ﬁr
good friends are “available,” I mean they are always nearby, ready wnmmow.ﬁwmfm.%:m%&mmmmmﬁ, Paper
to lend a hand. When I say that they are “reliable,” I mean tha (A) and Stylistically Improved Version (B).
they stand by their friends no matter what happens. ,
Good friends are always interested in their companions’ day-t
day activities, always able to give reassurance. We never know whag
surprises the day may bring, and this uncertainty makes us nervous
When the telephone rings, our anxiety increases. Then we hear ourg
friend’s familiar greeting; and as the warm and cheery voice dispels]
our tension, our fears subside.
A person often finds himself in family predicaments that call for]
an outsider’s help.? ;

making reading rate an informative variable.)

AVERAGE RATE (w.p.m.)

These two passages were part of some large-scale experiments §8
that my coworkers and I conducted in 1978.' In the course of them QUINTILE
we developed a technique for testing large numbers of subjects B We were able to determine beforehand that our two groups iowﬂ
(more than 700) for variations in reading skill that can be attributed well matched, because we got the result shown in the next grap
to variations in relevant background knowledge. Dividing our au- § when each group was given the same text.
diences in half, we used two versions of the same text, one well |

. c . . . . . ] INTILE GRAPH: CONTROL ESSAY
written, the other stylistically impaired according to definite prin- § v » Compared With
ciples. As long as both versions of a text concerned a subject familiar § wmwmsw “thvomuomﬁ. Reading the Same
to the readers, their performances showed a definite sensitivity to | Control Essay.
the stylistic superiority of one version over the other. When the |
topic was familiar, the group reading the better version understood |
it more efficiently; when it was unfamiliar, the performances of the
two groups were nearly the same.

The following is a graph of the result we obtained with a pair §
of texts written on a familiar topic. The dotted line represents the |
performance of the group that was given the superior text, the solid
line the performance of the group given the stylistically degraded
version.'” (These are called quintile graphs because the audience is
divided into five groups according to reading rate, with the slowest
fifth of readers labeled 1 along the base of the graph, the next fastest
fifth labeled 2, and so on. The vertical line marks off reading rates

AVERAGE RATE (w.p.m}

§

QUINTILE
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Then, some distance into our experiments, we noticed an ing
esting effect when we started using texts that addressed unfamii

i)

topics. Lack of familiarity not only debased the reading rates}
our audiences, it also erased the differential effects of good and Iy
style. Below are two results from texts taken from The History|
Civilization by Will and Ariel Durant. The style of the Durap|

prose is of course clear and nontechnical, and the procedure
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QUINTILE GRAPH: DURANT, “HEGEL"

Reading Rates of Group A Compared With
Rates of Group B When Reading Original (A)
_lm_a Stylistically Degraded Version (B).

AVERAGE RATE (w.p.m.)
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A. . in all cases.
impairing their prose style was exactly the same in al
used mwﬂ_mow the Epicurean Rome graph focused on the public baths
The t€ nt Rome; the other graph was for an explanation of Hegel’s

ncie i . . .1
ommn%ao: of logic as metaphysics, a topic unfamiliar to our au-
con

jence. . . :
m_m_.Em effect was duplicated every time we tested it. We had un-

wittingly discovered a way to measure the variations in reading m_a_m
gributable to variations in the relevant background rsoiﬁamﬂo
m:&m:nnm. Later, when we compared the results of our university
Mnomm:ﬁmao:m with the results we obtained at a community college,
the contrasts were striking. The comparative results mon .Hro essay
on Grant and Lee, one version of which had been stylistically im-

paired, are shown below.
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QUINTILE GRAPH: “"FRIENDSHIP”
COMMUNITY COLLEGE AUDIENCE

Reading Rates of Group A Compated With
Rates of Group B When Reading Student Paper
(A) and Stylistically Improved Version (B).
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To those who know how to read them, these graphs tell a sad
yet promising story — sad because the results with “Grant and Lee”
show that the community college students lacked the background

information needed for general literacy, but promising because the
results with “Friendship” show that background information was
really all they were lacking. Their memory capacities, eye move-
ments, basic vocabularies, and reading strategies — in short, their
reading skills — were all up to par. What they were missing was
background information about Grant, Lee, and the Civil War (and,
it can be inferred, much else that writers take for granted in their
readers).

In experiments with children, researchers have drawn significant
conclusions about the importance of background knowledge for
general reading ability. T. Trabasso and his colleagues discovered
that differences in reading ability between five-year-olds and eight-
year-olds are caused primarily by the older children’s possessing
more knowledge, not by differences in their memory capacities,
reasoning abilities, or control of eye movements.'®

Similar work by P. D. Pearson and his associates has shown that,
among seven-year-olds who score the same on reading and IQ tests,
those who have greater knowledge relevant to the text at hand
show superior reading skills. In one experiment, equally talented
second-graders were tested to find out how much they knew about
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spiders.'® Those who knew a little about them were much b
readers of a story involving spiders than were the other child
even though the story contained no special concepts or diffig
words. One might be tempted to say that these results are pred
able and obvious. Nevertheless, educators have not acknowledy
or acted on the implications of such results.

% THE PSYCHOLOGICAL STRUCTURE
OF BACKGROUND KNOWLEDGE

As I write these words, I am glancing out my window. My view{
blocked by some objects a few feet away that are flat, rough
oblong, and green, attached to irregular brown tubes of differ
sizes. These are leaves and branches, and, together with the ro
beneath them, I know them as trees. All continuing experience }
partial and fragmented like my view of those trees. Our nom:mnw,
life takes place through a small window of attention that is framé
by short-term memory. We use past knowledge to interpret ¢
window of experience, to place its momentary fragments with
larger wholes that give them a function and a place. The raw dad
of visual or linguistic perception come in bits and pieces, and the]
will remain meaningless if they continue to be nothing but coloreg
flecks or mere sequences of letters or words. In our minds thes{
transitory fragments can acquire meaning only by being placed
within larger, not presently visible wholes that are based on pas
knowledge.

When 1 ask people what they see out of my window, they in-
variably answer trees. They don’t respond that they are seeing the
out-of-doors or nature or woods. Those categories are apparently]
too broad. At the other extreme, they don’t say that they see some
ends of branches with oak leaves, although that is all they see}
directly. Without being able to view a single tree trunk or top o_.,w,,
bottom, they nonetheless say that they see trees. In structural terms, |
this response parallels the perception by the subjects who read that’
a fish swam under a log, even though the sentence didn’t explicitly 4
say that. The unseen trunks and roots are parts of what we “‘see,”

see,
just as the fish that swam under the log is part of what we under-
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Under furniture, Rosch found the following ranking:
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chair
dresser
davenport
footstool

lamp
cupboard
radio
ashtray

And under bird she got:

robin
swallow
eagle
crow

pheasant
goose
chicken
penguin

If people in our culture tend to agree that a robin is more typig
than a pheasant in the bird category, it is likely that, other thing
being equal, they will think of a robin-sort-of-creature when the
hear the word bird. With this in mind, Rosch asked subjects

compose isolated sentences using bird, and they produced sentencd
like 4

I heard a bird twittering outside my window.
Three birds sat on the branch of a tree.
A bird flew down and began eating.

Then Rosch replaced the class name bird with various specific mem+
bers of the class (e.g., robin, ostrich, chicken), asking other subjectsf
to judge whether the sentences of the type shown above made good
sense. She found that if you replace bird with robin in each of the]

above sentences, subjects always say that the sentences make sense,

but if you replace bird with ostrich or chicken, subjects say that
the sentences don’t make sense. Chickens don’t act the way the

birds in the sentences do — they don’t twitter, sit on branches, or |

fly. In isolated sentences, when an untypical member of a class is |

substituted for the class name, sentences that previously sounded |
reasonable often fall into absurdity

ical examples of a class and the isolated sentences they make with
class names work best with typical examples. The more typical an
example is for its class, the more it accords with an isolated sentence

These two findings fit together neatly — people agree about typ- |
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Rosch’s work in one importa
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1. The punter kicked the ball.
2. The baby kicked the bal|.
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made an important adjustment to
the world through a basic set of
more flexible. In reading, for ex-
mata to the specific text. In a story
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Passage,

I. America fought a Civil War.
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5+ The Union won,
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(and written 0Of spoken language. And unless that knowledge
anized for rapid and efficient deployment, people cannot per-
reading tasks of any complexity. Although there are sizable

> ations in reading rates among good readers, no good reader is
"»MMQ slow reader. Slowness of reading beyond a certain point

; es assimilation of complex meaning impossible. The limits of
: M»_on-ana memory do not allow the integration of “unchunked”

material, and so crucial parts & meaning are lost to memory while
other parts are being painstakingly worked out.

The evidence has shown that schemata are useful as a kind of
mental shorthand that helps us work within the limits of short-term
memory. One element of a schema represents many other subter-
ranean elements, allowing us to deploy that one surface element as
though the whole complex schema were a single item. In other
words, a well-developed schema not only helps us make sense of
incoming data but also helps us to manipulate and connect infor-
mation rapidly. In this process, speed of comprehension is equiv-
alent to quality of comprehension, because without the speed and
‘the shorthan Tzt emata our circuits
get overloaded. We can’t perform the necessary manipulations be-
fore we run out of memory, and we continually have to start over
again.

Since use of schemata is of course common to literate and illit-
erate alike, we need to ask two specific questions. What sorts of
schemata must people acquire to be really literate? And how can
these particutar schemata be made efficient enough to create good
readers? A. M. Collins and M. R. Quillian published an important
piece of work on this subject in 1969.3 Their theory is that the
knowledge most often needed is also the most directly available
and is, so to speak, right at the surface of the schema. Other parts
of the schema are ““deeper” and take longer to retrieve. One of their
examples also concerns a bird. They reasoned that general infor-
mation about birds would be farthest from the surface and that
specific information (e.g., direct information about robins or can-
aries) would be most often used and closest to the surface.
~ They posited the following schematic network for canaries, start-
Ing with the most available information provided by a mention of
the word canary and going down to the least available and most
general level.
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not important in communicating with |

' dations. They must be called u
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phuman beings. What is functional in reading, writing, and
.inmmnm is the distinctive system of traits in the schemata we

. i\o%n traits that &mﬂn::mﬂo.nm:manm from other birds: their
*liness, yellowness, ability to sing, use in human n:._z:o, being
ot in Cages; and so on. We :w& to know ﬂ.:n primary traits
only associated with canary in our culture in order to deploy
associations rapidly when we encounter the word canary in

i

Mnu»mmsm.

There is no substitute for simply knowing these primary asso-
ith lightning speed in the course
of reading and conversing. We do not have the Tuxtry of figuring
out such associations one at a time. We may do this with one or
two words in a paragraph — that is the way we learn new words —
but we cannot pause over many words at a time. When we encounter
U. S. Grant, the primary associations must be available to us in
milliseconds: that he was an important Union general, that he be-
came president, that he drank. These are some of the implicit as-
sociations needed to make meaningful what is explicitly written
about Grant.

Research into the importance of primary associations thus in-
troduces a subject of profound significance for teaching reading and
writing. Successful communication depends upon shared associa-
tions. To participate in the literate national culture is to have ac-
quired a sense of the information that is shared in that culture. No
adult-level discourse retreats to the rudiments of knowledge. If as-
sumptions about rudiments could not be made, ordinary discourse
would be so lengthy and intricate as to obscure its own point.

Educators in the Rousseau-Dewey tradition, who favor less em-
Phasis on mere fact and more emphasis on the intensive study of
a few cases, encourage us to believe that students will thereby un-
derstand general principles and learn how to think critically.# But
literacy requires us to have both intensive knowledge of relation-
ships and extensive knowledge of specifics. We need not only a
general understanding of the principles of biolugy (which would
enable us to infer that canaries breathe and lay eggs) but also specific
knowledge of facts about canaries. We need to know not only the
broad social and historical significance of the American Civil War
but also who U. S. Grant was, and what the word Appomattox
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signifies. It is not enough to say that students can look these

up. The research reviewed above shows that in order for rea
to integrate phrases into comprehensible meanings, they must}
ready possess specific, quickly available schemata. When read
constantly lack crucial information, dictionaries and m:QQovn.m
become quite impractical tools. A consistent lack of necessary §
formation can make the reading process so laborious and uncog
municative that it fails to convey meaning. .

¥ SKILL AS KNOWLEDGE
AND KNOWLEDGE AS SKILL

Researchers in cognitive psychology and the area of computer scf
ence known as artificial intelligence (Al) have come to strikingl§
similar conclusions about the knowledge-bound character of 4
cognitive skills. Al research demonstrates that the ability of humand
to exercise a skill depends on their possession of specific schematf
that are sufficiently numerous and detailed to handle the man
varieties of the tasks they are called on to perform. It is moré
accurate to speak of “reading skills” than of “reading skill.” The
graphs showing the community college students’ high degree of skilf
in reading the essay on friendship but their lack of skill in readi
about Grant and Lee accord with the recent discovery of Al and
cognitive psychology that a skill is not a unified system of intellec
tual muscles that can be developed by calisthenics into a vigorous|
all-purpose ability. ]
Dr. Herbert A. Simon, a leading figure in Al research, once wryly
remarked that saying an expert performance is caused by a “skill”}
is like Moliére’s doctor saying that the sleep-inducing properties of }
opium are caused by its “dormative power.”** Simon, a Nobel §

laureate, has been working since the 1950s on the detailed structure
of cognitive skills. The discoveries that he and his coworkers have §

made should induce a deep skepticism toward the belief that our
schools can teach reading, writing, and critical thinking as all-pur- |

pose general skills applicable to novel problems. Simon and his }

colleagues have cast doubt on the idea that there are any general

or transferable cognitive skills. All cognitive skills depend on pro-
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cedural and substantive schemata that are highly specific to the task

at TNE&. . .
Once the relevant knowledge has been acquired, the skill fol-

Jows.# General programs contrived to teach general skills are in-
effective. Al research shows that experts perform vonoa &m: novices
pot because they have more powerful and better oiled intellectual
machinery but because they have more relevant and quickly avail-
able information. What distinguishes good readers from poor ones
s simply the possession of a lot of diverse, task-specific information.

Probably the most dramatic illustrations of the knowledge-bound
character of human skills came from some remarkable experiments
conducted by Adriaan de Groot, a Dutch psychologist, who de-
scribed his findings in a book entitled Het Denken van den Schaker
(literally, “the thinking of chess players™).** De Groot discovered
that chess masters are astonishingly skilled at remembering and
reproducing chess positions after a very brief exposure to them.
The subjects in his experiments were players of various abilities, as
indicated by their official chess rankings. In one experiment, de
Groot displayed for five to ten seconds a chess position from an
actual game in which twenty-five pieces were left on the board. The
subjects were asked to reproduce the position from memory. Grand
masters performed this feat with oo percent accuracy, masters with
90 percent accuracy. Weaker players were lucky if they could cor-
rectly place five or six pieces.

Then de Groot varied the conditions of his experiment in one
respect. Instead of placing the twenty-five pieces in positions from
an actual game, he placed them on the board randomly. The results
were unexpected. All his subjects — grand masters, masters, class
A players, and class B players — performed the same as novices
did, placing only five or six pieces correctly. This experiment has
been duplicated in several different laboratories, and structurally
in several other fields, including algebra, physics, and medicine,
always with the same striking results.**

When the configuration of a task is significantly changed, past
skills are not transferred to the new problem.*” In normal circum-
stances, of course, elements from past problems appear in present
ones, and experts perform well with duplicated elements. But be-
yond similar or analogous circumstances, skill is not transferred.
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Since the 1950s, when Simon introduced de Groot’s work to tif

American research community, no convincing counterarguments g
experiments have challenged these results. Researchers have cos
sistently found that people do not develop general, transferab
skills in problem solving, critical thinking, or in any other field. 4

What are the reasons for these astonishing results? The fulleg
explanations have come from those engaged in making computd
models of skilled and unskilled performances. Al scientists hay
formulated programs that conform extremely well to actual humay
performances and to the models currently inferred by cognitiv
psychologists. The convergence of the accounts from both Al ang
empirical psychology increases one’s confidence in their correcg
ness.* 4

There is another reason why the Al research results should b
taken seriously. Al models actually work. You can play chess againg
a computer program and lose. An up-to-date chess program behave
like a skilled player, not because the computer is directed to zi§
through every possible variation — it could not possibly do that i
the few seconds it takes to respond — but because in some wayd
though not in all, it imitates the knowledge-based procedures
experts, ,

I'said that models from research in artificial intelligence and fror

experimental psychology are converging. Both approaches shoy
that expert performance depends on the quick deployment of sch

mata. In the case of de Groot’s chess experiments, the currentlf
accepted models would explain the results as follows. When df
Groot’s subjects were exposed to a chessboard for about six sea
onds, the limits of short-term memory were quickly reached. Thy
constraint of short-term memory explains, of course, why novicel
could manage to place only about six pieces — the range vno&n?_,
by research. There’s no difficulty, then, in explaining the poor per!
formance of the novices. But what explains the superb performances
of the experts?

In his second experiment de Groot proved that expert chess play3

ers have no better memories or general skills than novices. Likd
everyone else, they can remember only five or six pieces from

,BnmoB pattern. But when they are asked to survey a position thaf
1s not random, they quickly match the observed patterns with spe
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cific schemata already stored in memory. That process instantly
facilitates the cognitive task. Consider the arithmetic of the situa-
rion. If expert schemata for chess patterns average five or six pieces
per schema, that would remove the burden of remembering twenty-
five individual items. Think of the experts as perceiving the positions
of five or six pieces all at once, as words rather than individual
letters. Because they already possess positional schemata, experts
would need to remember only four or five chunked items — well
within the range of short-term memory.

It is probable that the grand masters in de Groot’s experiment
quickly focused on one or two variations from known patterns,
and that those one or two variations were all they needed to re-
member. They were in the masterful position we would be in if we
were asked to spell out the sixteen letters of “The cat is on the mat”
after an exposure of only six seconds. Our performance would be
made possible by our possession of spelling schemata for the words.
When de Groot’s chess masters were asked to reproduce the original
position, they needed only to recall two or three variations and
were able to reconstruct the rest from the schemata they already
possessed.

Skill in reading is like skill in chess in many respects. Good
reading, like good chess, requires the rapid deployment of schemata
that have already been acquired and do not have to be worked out
on the spot. Good readers, like good chess players, quickly recognize
typical patterns, and, since they can ignore many small-scale fea-
tures of the text, they have space in short-term memory to take in
an overall structure of meaning. They are able to do all of this
because, like expert chess players, they have ready access to a large
number of relevant schemata. By contrast, unskilled readers lack
this large store of relevant schemata and must therefore work out
many small-scale meaning relationships while they are reading. These
demanding tasks quickly overload their short-term memories, mak-
ing their performance slow, arduous, and ineffective.

How large is the “large number of schemata” that skilled persons
have acquired? It has been estimated that a chess master can rec-
Ognize about 50,000 positional patterns.*® Interestingly, that is the
approximate number of words and idioms in the vocabulary of a
literate person. Is there any significance in this coincidence of num-
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bers? Probably, according to Simon and Barenfeld.*! A schema f,
a chess pattern is the functional equivalent of a schema for a worj
or idiom. There must be an upper limit to the number of schemagg
that we can effectively utilize, because we must have immediatg
access to them if they are to be effective. Apparently, a number ig
the range of 50,000 marks the upper limit of items to which w§
can have rapid access in any domain of activity. Using a significantly
greater number of items would cause the process of search ang
retrieval to occupy too much time.

There are, of course, many more than 50,000 items stored in thd
full text of long-term memory. A basic vocabulary of 50,000 schef
mata serves merely as a quickly accessible index to a much large
volume of knowledge.5? Any of the 50,000 schemata can be related
to others, and the further relationships can be stored in long-term
memory. A useful illustration of the way one schema can serve ag]
a mental shorthand for enormous complexes of associated schemataj
is the field of mathematics, where many decades of mathematic
labor can be reduced to a single symbol that can be manipulate
as though it were a mere digit like the number 5. The term “Civili
War” represents not just its own schema, but also whole ranges o
further, associated schemata that can be applied when needed but
do not obtrude into the window of the mind unless they are calle
forth. As we have seen, the most effective system for the mind$
whether in chess or in reading, is to keep most of its indexed sche-
mata at a medium level of generality.*

But although parallels between skill in reading and skill in ches
are informative, the two kinds of expertise are structurally different;
in one respect. Chess players do not have to communicate thet
stored patterns to anyone else and can organize their schemata i
whatever way they like. But when we use verbal schemata, we have;
less freedom. The patterns of association in the verbal schemata oﬁ”
one person must approximate those of another, otherwise we coul
not use surface meanings to represent larger systems of subsurface:
associations. Words and idioms therefore represent systems of as-}
sociation that belong not just to the individual mind but to the
language community as a whole. Words, idioms, and gram
matical systems represent shared systems of association’ — cultura
literacy.

The last piece of research that I shall describe brings some of
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these strands together and proves the importance of cultural literacy
i a striking way. The work was n.o:n_cnﬁm mn.n_ reported g R. M.
Krauss and S. Glucksberg.** Imagine an experiment 1n which some
of the special constraints of reading m:.n_ writing are m.Q& out phys-
ically in the laboratory. One constraint of reading is that 2.::9
and reader cannot converse with each other. Only the mcmro_. is the
source of the words; the reader has no access to an author’s gestures
or facial expressions. To reproduce this constraint, we erect a v.rwm-
barrier between two people so that only one of the subjects
can be heard and neither can see the other. Then we give these two
subjects a2 communication task to vo&onB.. The mﬁo.m__nﬂ must ex-
plain to the listener the order in which the six following unfamiliar

shapes must be listed.

ical

Charts on pages 65—67 from R. M. Krauss and 8. Q\:n»hwwﬂ@ “Social
and Nonsocial Speech.” Copyright © 1977 by Scientific American, Inc.
All rights reserved.
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with pairs of literate adults, who find the task almost ridiculoug
easy. They make virtually no errors on their first attempt. Here
a typical set of descriptions by a literate adult playing the role
author:

Looks like a motor from a
motorboat. It has a thing hanging
down with two teeth.

It looks like two worms or snakes
looking at each other. The
bottom part looks like the rocker
from a rocking chair.

It’s a zigzag with lines going in all
different directions.

It’s like a spaceman’s helmet; it’s
got two things going up the sides.

This one looks something like a
horse’s head.

:w»:.:vmao.aoisncv._mm w.oﬂ
two triangles, one on top of the
other.

Now we try the experiment on six pairs of young children from
four to five years old. Not one pair of children completes a tria}
correctly. Their messages are short and cryptic rather than full and
elaborated like those of adults. Moreover, the messages depend
upon associations that are not widely shared in the speech co _
munity.’¢ A summary chart of some results with young children

on the next page.
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CHILD

3 5

Man’s
legs

Mother’s
hat

Somebody
running

Daddy’s
shirt

Another -
Daddy’s
shirt

Mother’s
dress

Ring

Eagle

Milk jug

Bird Dress

Flying
saucer

Drape-
holder

Keyhold Snake

Strip-

Throwing 1
stripe

sticks

Shoe Coffeepot

hold

Dress
hold

Digger Caterpillar

ho
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cessive ﬁ.mw_m, still did not attain the virtually perfect accuracy :
that adults displayed from the very first trial.s” ]

Krauss and Glucksberg inferred from this — correctly, I e

community. Their lack of information strained their cognitive
pacities when they tried to carry out the task.

When the demands of the task are relatively light, children do
engage in social, nonegocentric speech, and they communicate
rather successfully. As the demands become heavier children
may still attempt to employ social-communication strategies,
but they do so less effectively than adults. Finally, when the
demands of the task become heavy enough, children may not
have the opportunity to bring into play the social-communi-
cation skills they possess.*

The performance of the young children in this experiment is likg
the performance of poor readers. Both are ineffective because of
cognitive overload. A semiliterate person reading or a young child
describing strange shapes has to figure out too many things at ond
time. In effective reading, one must not only call up one’s own
schematic associations but also monitor whether they are approd
priate ones shared by the wider speech community. Literate adults
have internalized these shared schemata and have made them second
nature. As the Krauss-Glucksberg experiments indicate, literate adults}
have a sure instinct for what will and will not be shared by others]
in the wider culture. Young children and other semiliterates do not]
confidently know what other members of the speech community}
can be expected to know. Thus, besides their lack of substantive
information, young children and semiliterates also lack something!
equally important: readily accessible information about what is!
shared by others. In reading and writing, as in communicating]
shapes across a physical barrier, it is essential to know the other?
person’s unspoken systems of association.
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such cultural knowledge is not entirely a function of age. mo-.:n
pildren acquire it rather early, and illiterate »ﬁ.*:_a never acquire
‘ fully. Experiments reported by Basil Bernstein suggest "rwﬁ the
. cformances of children attempting tasks similar to ﬁromn. in ﬂr,n
mw»cmm-o_cnwmvnam experiments vary according to the children’s

degree of literacy, and their wn_.monams.nnm %.n_.nmo_.n. have, :M&Q
present circumstances, a strong nw:n_»soz i_& social class. r_:
Bernstein’s experiments, the most _B.wo:.»_: variable was irnﬁr nm
the children were used to talking with literate strangers and »m
thereby gained a sense of the wider %n.n.nr community. ._,rn-urbhw

schemata necessary for reading and writing are always those of the

iEaEBE:E. Bernstein’s experiments reconfirmed that literacy
is 7 function of a national rather than a local culture.




