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Feature Article

Continuities in Reading
Acquisition, Reading Skill, and
Reading Disability

Charles A. Perfetti

Reading instruction and remediation are best grounded when based
on observation of the continuities among various problems in read-
ing. The problems of reading acquisition, reading skill, and &.Ebah
disability are linked by their shared connection to word decoding.
Learning to read depends on eventual (but not initial) mastery of
coding procedures, and even skilled reading depends on coding pro-
cesses that are low in cost to processing resources. Reading disability
may alio be understood as representing a point on an ability con-
tinuwm that contains a wide range of coding ability. Instructional

goals of word readding skill, including rapid and fluent word
recognition, follow from these considerations.

UESTIONS OF HOW to teach reading and how to

remediate reading failures often have been addressed
in af air of controversy that is unsettling to a researcher.
Presentations of research findings and cautious suggestions
concerning their applications to practical problems of in-
struction and disability are, in my experience, met with
both too much enthusiasm and too much condemnation by
practiioners. The fact of the matter is that both n:.n
workings of skilled reading and the acquisition of basic
reading skill are complex enough to warrant very cautious
and circumspect claims concerning how to remediate cases
of reading disability.

Nevertheless, there is a good deal to say about how
reading works, and much of it does have implications for
instruction and for disabilicy. My aim in the following
pages is to highlight some of the essencial characeeristics of
reading and reading acquisition and to suggest the im-
plications for instruction and remediation that follow—as
well as to point out some things that do not follow. To do
this I will draw selectively on the research that has pro-
vided basic shape to our understanding of reading, that is,
work that provides conclusions that are relacively noncon-
troversial. The value of this approach is that it focuses at-
tention on essential observations that constrain any cheory
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of reading; thus any cheory of reading that does not ac-
count for these basic observations will fail. A second value
of this approach, related to the firse, is chac attention to
basic faces about reading allows basic implications concern-
ing reading inscruction and reading disability in 2 way that
attention to the latest interesting rescarch result often does
not. Finally, a third value of this approach is that it il-
luminates continuities that exist among beginning reading,
skilled reading, and reading disability.

In what follows, the first section summarizes basic ob-
servations in the acquisition of basic reading skill, and the
second section deals with variation in reading skill among
older children and adulcs. The final sections deal with some
of the implications of these basic observations for ap-
plications to instruction and disability.

Learning to Read

Because there appear to be many ways to learn to read,
there has been a good deal of controversy about how a
child “should” learn to read. This obviously is a con-
troversy without any scientific status. In addicion, there
have been genuine scientific differences concerning the
process of reading acquisition. Many of these can also be
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dismissed, however, once it is realized that the appearance
of many ways to learn may not match the underlying reality
of what is learned.

A distinction berween what is learned and bow it is
learned is fundamental. (There is even a further distinction
of some importance between how something is learned and
ways to arrange for its learning, that is, teach it.) Whar is
learned in reading depends on the writing system a child
learns. If the writing system is ideographic, the learner ac-
quires associations between ideographs and spoken lan-
guage equivalents and berween ideographs and meanings.
If the writing system is syllabaric, the learner acquires
associations between graphic forms and syllables. If the
writing system is alphabetic, the learner acquires associ-
ations berween ... At this point, we expect to have this
schema completed by “graphemes and phonemes™ or “let-
ters and sounds” or some such. However, things arc a bit
more complex chan that. In an alphabetic system, the learn-
er acquires these two associations: (1) an association be-
tween an individual grapheme and a range of phonemes
and (2) an association between a string of graphemes and a
word representation.

This means that in an alphabetic system, such as English,
the beginning reader will learn, in princple, that the
grapheme b is associated with the phoneme /b/ and that
the grapheme string fas is associated with the word-
concept BAT. This word-concept is a mental representa-
tion that includes information about its spoken form as
well as its semantic values and conditions of use. By this ac-
count it is only parcly correct to say that a string of letters
is associated with a spoken language equivalent. The
grapheme string is associated with a representation thar in-
cludes a speech code plus other information.

The emphasis on mental representation should be non-
controversial. However, the significance of the idea of rep-
resentation may not always be clear. When someone speaks
of a child as having an “auditory problem” when che child's
only difficulty is in dealing with language, there seems to
be confusion between representation and  perception.
Similarly, when someone speaks of reading as being “holis-
tic,” there may be a confusion between representation and
the procedures of word recognition. In the case of che
child with an “auditory problem” it is likely that an im-
poverished lexical representation system, not audition, is
the problem. The child lacks sufficient knowledge (rep-
resentation) of the facts of English orthography, the
phonetic structure of English, or some other component of
the complex representation needed to read in an alphabetic
language. In the case of “holistic” word reading, it is likely
that the representation is holistic in chac it represents a
“whole word” rather than strings of constituents. The pro-
cedure for gaining access to this representation, however,
may involve the identification of at least some individual
letters, making it not at all holistic,

Thus what is learned in an alphabetic writing system is a
complex word representation system that allows visual ac-
cess from leteer strings. The representation is rich in chac it
includes information aboutr constiruent letters and ad-
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dirional information, partly redundant, specifying speech
values. The speech informarion is of rwo kinds: informa-
tion abour the pronunciation of words and information
about the abstrace phonemic values of letrers. It is the ac-
quisition of this second kind of knowledge, the mapping
between graphemes and phonemes, thac is the mose dif-
ficult for the learner. It is also the most useful, because it is
the productive part of the system. Ir allows the reader not
merely to read a specific word, but also to read new words
never before encountered.

The Alphabetic Principle: Is It Part of
What's Learned?

If a child learns to read an alphabertic orthography, it
follows that the key to the orthography, the alphabetic
principle, is part of what is learned. That is, the learner
comes to know that a letcer, the minimal princ unit, is
associated with a phoneme, the minimal speech unit. It is
the implicic realization of the alphabetic principle, che tacic
understanding chac lecters stand for meaningless sounds,
that allows the productivity of reading, that is, the ability
to read an unlimited number of words with a limited sym-
bol vocabulary, 26 letters in the case of English.

Here again the distinction between what is learned and
how it is learned is important. The knowledge reflected in
the alphabetic principle may be part of whac is learned. It
does not follow that reaching grapheme-phoneme corres-
pondences in some particular direct procedure is the only
way to have the child learn them.

There are, of course, obstacles to learning the &wrp_u_u:n
principle. Many children seem to have trouble catching on
to the fact of meaningless sound and meaningless prine
being associated in such a way as to yield meaningful rep-
resentations. There have been some intriguing proposals to
help children discover the alphabetic principle, including
the use of a syllabary. The syllabary has the potential for
demonstrating that print maps sound rather chan meaning
without having to deal exclusively with phonemes (Gleit-
man & Rozin, 1973).

The obstacles to learning the alphabetic principle arc of
two types. One is that phonemes, especially stop con-
sonants, are abstractions. They do not correspond to acous-
tic invariants, at least not in any direct way (Liberman,
Cooper, Shankweiler, & Studdert-Kennedy, 1967). A given
consonant will not be quite the same in one environment
as in another. The # in “time” is not acoustically identical to
the # in “cat.” Vowels, which pose a different problem for
the learner, at least do not have this abstractness prob-
lem.

Whereas the firse problem is intrinsic to speech and ap-
plies mainly to consonants, the second problem is excrinsic
to speech and applies mainly to vowels. It is the failure of
alphabets to provide unique letter symbols for vowels.
This is a matter of alphabet design, and hence is fixable, as
demonstrated by experiments with special writing systems
(¢.g., Pitman & St. John, 1969). There is a cost to economy,
however, that alphabets pay for being fully explicic. The
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choice is a tradeoff between an economical alphabet of few
letcers and one of more letters and more fully explicic
grapheme mappings.

Given the difficulty that some children have in learning
the code, it may be understandable that some people have
devalued learning of grapheme-phoneme mappings. How-
ever, there seems to be no getting around the importance
of acquiring the principle. It is the key to productive read-
ing, which is the alternative to accumulating a vast store of
specific associations becween leccer scrings and word rep-
resentations. Gough and Hillinger (1980) point out the
possibility that an initial stage of reading may involve these
specific associations. But the task of learning large numbers
of specific associations must eventually give way to exploit-
ing grapheme-phoneme correspondences.

Linguistic Knowledge in Early Reading

The discovery of the alphabetic principle depends in
part on the appreciation of linguistic forms, as opposed to
meanings. In order to appreciate that & is associated with
/b/ and ¢ with /t/, a learner must be able to notice that
speech yields meaningless segments such as /b/ and /t/.
This is difficult because the stop consonants are very con-
text dependent, as noted above. An additional difficulty,
perhaps more fundamental, is that meaning and com-
municative function dominate language use—especially
among children, bur also among adults.

Prior to formal instruction in reading, children have had
litrcle occasion to attend to the formal properties of
language—rto notice, for example chac there is a speech
scgment shared by apple and and in the initial portion of the
word. Some rescarchers have suggested thar the prereading
child does not even have a concept of a word as a separate
speech entity (Downing & Oliver, 1973-74; Ehri, 1979)
and that it is only chrough learning to read that the con-
cept of a word emerges (Ehri, 1979). This claim is almost
certainly too strong given the child’s clear abilities in object
naming, comprehension, and  production, but it does
highlight the difficulty a child has in acquiring knowledge
of form strictly on the basis of spoken language. Thus,
phonemic awareness, the ability to consciously attend to
and manipulate speech segments, is not something chat
language users come by naturally; yet it seems to be fun-
damental to discovering and using the alphabetic prin-
ciple.

This much is a logical argument. The form of the argu-
ment is (1) learning to read in an alphabetic orchography
requires exploitation of the alphabetic principle on which
alphabets are based; (2) use of the alphabetic principle re-
quires some awareness of speech segments as forms separ-
able from meanings; (3) this awareness is difficult to
achieve prior to learning about reading. At this point one
might claim thac the entire argument is irrelevant to learn-
ing o read, that the alphabetic principle is a feature of
orthographies bur not of reading, or some such argument
in the spitit of whole word, meaning-based reading. If one
should make such an argument, one would have
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demonstrate a generally productive system for reading new
words that doesn’t somchow use graphcme-phoneme
mappings.

It is possible to make such an argument for the case of
skilled adule reading. Models of skilled reading such as thac
proposed by Rumclhart and McClelland (1981) seem to
work, at least for reading short words, without having any
intermediate level at which letters are associated with
phonemes. Letters are associated directly and exclusively
with word representations in memory. Whether such a
model will prove to be sufficienc for adule skilled reading
remains to be seen. But there is no reason to assume it can
be applied to fearning to read. In order to achieve a large
corpus of grapheme-addressable words, the child has to
have a procedure for reading the words and getting their
representations into memory. For this, the relationships
between graphemes and phonemes provide an essendial
foundation for learning.

Meanwhile, logic aside, there is ample evidence linking
awarencss of speech segments to success at learning to
read. Liberman and Shankweiler (1979) summarize 2 num-
ber of studies chat eseablish chis linkage and also make a
clear case for the importance of the ability to mentally
manipulate speech segments (see also Ehri, 1979). One
conclusion from this research is that children who, prior to
reading  instruction, perform successfully on rasks of
phoneme awareness are more likely to be successful at
learning to read than children unable to perform these
tasks. Furthermore, adults who have nor learned to read
fail on the phoneme segmentation task used by Liberman,
Shankweiler, Fischer, and Carter (1974), while adults who
have just been in a literacy program succeed at the tasks
(Morais, Carey, Alegria, & Bertelson, 1979).

It thus seems reasonable to believe that learning to read
and the development of phonemic knowledge are mucually
supportive, as Liberman, Liberman, Martingly, and Shank-
weiler (1978) have argued. It appears, in fact, that some
primitive phonemic knowledge is necessary to gee started
at learning o read alphabetically, but that the ability to
truly manipulate speech segments is brought about by the
experience of reading itself (Perfecti, 1985). It has,
however, become clear from studies by Bradley and Bryanc
(1983) that children who are trained in speech-segment
knowledge improve in reading.

Procedures for Learning to Read

The lack of linguistic knowledge does not prevent read-
ing from getting underway. Indeed, the cransparency of
linguistic knowledge, and hence the difficulty we have in
acquiring phonemic awareness, means that reading must
begin without much phonemic knowledge for most
readers. To understand the course of beginning reading in
the absence of linguistic knowledge, we need to know the
procednres of beginning reading, as opposed to the reader’s
abstract competence in language.

The procedures of beginning reading  include  the
features of the printed page and the knowledge che reader
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uses to produce reading responses. Certainly it is parc of
learning how to read co begin to have the constituent let-
ters control the reading process. However, at the begin-
ning, the child can use any of several features of the
_:Eﬁna page to control _.n.:.:_._:mU on the assumption that
what is on the page is meaningful. For example, the
features of overall word shape in combination with specific
letters contribute to the process of word identification.
Research clearly points to the initial letter of a word as
controlling the beginning reader’s attempts to obtain
meaning (Marchbanks & Levin, 1965; Williams, Blumberg,
& Williams, 1970). The child learning to read English ac-
quires left to right scanning procedures within a word,
eventually actending to several, perhaps all, of the letters of
a word; at the start, though, the child attends especially to
the firse lecter. In addition o actention to the first leceer,
the child also can attend to shape cues. Such cues do seem
to be used, not as global cues abour the shape of the word,
but as cues dependent on shapes of constituent lecters
(Rayner & Hagelberg, 1975).

The details of these print controlling processes are com-
plex and not completely clear. They probably vary by in-
dividual and by manner of instructions, and they change
rapidly over the course of early reading. There have been
several analyses of the development of these princ control
processes that point to qualitatively differentiated stages in
their development (e.g., Marsh, Friedman, Welch, & Des-
berg, 1981). Whether there are distince stages or not, the
important general point is that reading can progress
without clear appreciation of specific leccer constituents
and without leccer-phoneme mappings.

Pethaps the mose important of the procedures for
beginning reading is the use of context. This provides the
extrinsic factor in reading as opposed to the intrinsic fac-
tors associated with print. What's imporranc here is the
fact that extrinsic factors, especially the use of context to
guide meaningful reading, dominate the catly reading of
many readers. Children in the first grade are very sensitive
to the meaning features of reading from the very begin-
ning. Over the course of the first year of instruction, there
is some change in the control of reading, with the carly
reliance on context giving way to more control by scimulus
features, that is, the letter constituents of the word. This
early reliance on meaning and growing attention to print is
reflected in the oral reading errors of children (Biemiller,
1970; Weber, 1970).

Summary

This brief account of learning to read should be noncon-
croversial in most respects. It asserts the importance of
mastering the alphaberic principle for reading an alphabetic
orthography, acknowledges the difficulty that children face
in using cthis principle, and points out that in the beginning
reading can proceed without any linguistic knowledge, or
at least withour very much. Implicit is the idea that
children can and do learn to read by attention to “whole
words” and to meaning. Indeed meaning dominaces the
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catly reading process for many readers. Truce progress in
reading comes when the alphabetic principle and che
grapheme-phoneme correspondences the principle allows
are acquired.

Skilled Reading

In beginning reading, the ability to read words is of
prime importance. The general argument of the preceding
section was essentially one of what it takes to read words.
What seems left out in such an account is attention to
meaning and comprehension. However, one of the impor-
tant points even about beginning reading is that meaning
factors dominate the overall process. This is exemplified by
the extent to which beginners rely on context. In skilled
reading, the importance of context continues as a promi-
nent pare of comprehension, and, in general, comprehen-
sion guides che reading procedures of children and adules
both. On the other hand, ic is important to make clear that
even for skilled reading with comprehension, word iden-
tification or lexical access is an important component of
reading.

Lexical access, the identification of a word represented
in permanent memory, is of central imporeance in all read-
ing, even the reading of skilled adults. The reason for chis
is simple enough: Lexical access is the recurring parc of
reading. The idea chac readers skip over vast amounts of
text in reading has been shown, quite clearly, to be false.
Studies of eye movements find that the eye fixates on more
than half the words of a text. One estimate is that about
70%-80% of all content words are fixated (Carpenter &
Juse, 1981). Although the percentage of fixations is lower
for funcrion words, the clear conclusion is that most words
are fixated. The reader’s purpose can play a significant role
in the rate of fixations. Readers expecting a test make
more fixations than readers who are only skimming, and
speed readers and skimmers make fewer fixations than un-
ed readers (Just, Carpencer, & Masson, 1982). Wich
fewer fixations, speed readers are not, however, able to
answer as many questions about the text (Just ct al,
1982).

The reason for this rather dense word sampling rate
derives from the narrow perceptual span of word iden-
tification. Readers do not obtain much information beyond
the center of a fixation, the narrow region of foveal recep-
tion. In fact, information sufficient to identify a word is
available only within chree or four spaces (letters) to the
right of a fixation (Rayner, 1975). This means that the
reader, in a typical situation, is unable to perceive the let-
ters of the word to the right of the one currently fixated.
Information about the shape of words and letters is avail-
able from a larger region, about 12 spaces to the right of
fixation, but such information is not sufficient to identify a
specific word.

Thus the span of pereeption is narrow and chis fact dic-
tates frequent eye fixations. One mighe suppose that con-
text exerts a significant role on fixation frequency, but the
effects of contexc are complex and perhaps not as pro-
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found as common sense suggests. Readers seem not to mrmw
words that are predicrable, for example (Zola, 1979; re-
vc:Q_ in McConkic & Zola, 1981). Context does affect
the duration of a fixation, however, and under some con-
ditions a highly predictable word is somewhat less likely to
be fixated (Erlich & Rayner, 1981). Even when context
does have the effect of reducing fixation frequency, the ef-
fect is rather slight. In the Erlich and Rayner scudy che fix-
ation rate for predictable words remained well above
50%.

The general picture shows a skilled reading process that
is driven by rapid but frequent access to printed words.
The duration of a fixation and the frequency of fixations
are somewhat modifiable. But basic constraints on visual
analysis assure a narrow perceprual span which, in turn,
assures frequent fixations. The most important observa-
tion from this is that lexical access has to occur at a high
rate during reading.

Of course, there is much more to reading than word
identification. The processes chat underlie eye fixacions in-
clude all of the comprehension processes chat obtain mean-
ing from texts and construct mental models of what the
text describes. Models of reading based on eye fixation
data apportion the duration of fixations to a number of
different comprehension factors (Just & Carpenter, 1980).
However, none of these comprehension processes are inde-
pendent of lexical access. The encoding of propositions
and subsequent comprehension depend on lexical access as
an initiating event.

Verbal Efficiency

An important constraint on comprehension processes is
that there are limitations in processing resources. This
means that higher level comprehension processes share, to
some extent, processing resources with lower level pro-
cesses, including word identification. Verbal efficiency
theory is the generalization of this basic assumption to
reading comprehension skill. This theory, spelled out in
detail elsewhere (Perfeted, 1985), claims that individual dif-
ferences in comprehension skill arise from differences in
lower level linguistic skills that manifest themselves in
word identification and memory. The basic assumptions
concerning shared limited resources and their allocation to
components of the reading process scem relatively noncon-
troversial by now: Comprehension processes are at risk ro
the extent that lower level processes use resources thac are
needed by higher level processes. The processes that bring
about word identification have the potential for being
relatively nondemanding of resources. To the extent that

“automatic,”  comprehension  processes  can - operate
smoothly. In the absence of highly automated word iden-
tification skills, a reader’s comprehension is at risk. A
patalle]l implication of verbal efficiency is that individual
differences in working memory capacity will produce in-
dividual differences in comprehension.

There is substantial correlational evidence in support of
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the two main implications of verbal efficiency theory.
Children who are below average in reading comprehension
skill consistently show below-average abilities in word

“It is a clear implication for instruction that
children should learn something about decoding.
This entails learning something about the alpha-
betic principle, the specific orthographic patterns
of the writing system, and the specific mappings
of print and speech.”

identification and in funetional working memory capacity
(not necessarily in memory storage capacity). The evidence
for these skill relationships is quite scrong. The question
can no longer be whether they exist but what to make of
them (see Perfetd, 1985, for a summary of the cvi-
dence.)

One bit of informal evidence may put the case for verbal
efficiency in perspective. Although we have many studies
that show a strong relationship between reading com-
prehension and speed of word idencification, I have always
been sensitive to the widely made claim that there are many
children wich comprehension problems who have no dif-
ficulties in word identification. The most interesting ver-
sion of this claim is thar many children are "word callers,”
presenting smooth oral readings without comprehending a
word of what they are reading. In order to try to find some
children who have comprehension problems withour word
identification problems, we asked teachers to identify such
cases for us. The teachers, at least those who raughe
children beyond the second grade, seemed ro know che
sort of child we were looking for. They identified several
for us—children who had trouble comprehending what
they read but who had good word recognition skills—and
we gave them some experimental asks. The most impor-
tant ones were 2 word identification task and a listening
comprehension task. We gave these same tasks o a large
sample of average readers to provide a comparison with
each child identified. There was a different comparison
group for each grade, making this rather expensive
research, roughly 16 compatison subjects for each iden-
tified comprehension problem.

The results of this little exercise were that of nine
children identified as having a comprehension problem, all
except one turned out to have a subtle (or obvious) word
identification problem. They were more than one standard
deviation below the appropriate comparison group in
speed of word identification, measured by the time taken
to begin vocalization of a single printed word, shown in
isolation. (This measure has proved to be the most consis-
tently discriminating measure of reading skill) Thesc
students also tended to have below average listening com-
prehension skills. The one child who did not score low in
the word identification task turned out not to have a com-
prehension problem, as measured by our standardized com-
prehension test.

15



This does not mean that there are no reading com-
prehension problems independent of word identification
problems. I am sure there are a few. But it is interesting
that they are not so easy to find as one might expect on the
basis of informal obscrvation. It is easy, apparently, to
believe chat a child has good word identification skills
based on a casual assessment of reading. However, a
measure of the time it takes to identify a word will often
reveal the exera effore that a student has to put into word
identification. Often, accuracy problems can be revealed as
well, provided some less common words are used. Finally,
it is a good bet thac if a child is found to have a com-
prehension problem in the absence of a word identification
problem, a careful examination of spoken language com-
prehension will show a problem. Cases of pure reading
comprehension problems will be very rare.

Schema Factors

An important general factor in comprehension is the use
by the reader of knowledge related to che content of a
text. This knowledge is essential in the construction of a
mental text model, what Van Dijk and Kintsch (1983) call 2
“situational” model; that is, a model of the situation de:
scribed by the text. To understand a text abourt anything, 2
reader must have specific knowledge structures available to
provide the “scaffolding,” as Anderson, Spiro, and Ander-
son (1978) pur it. Absence of the necessary knowledge
structures, or schemata, will result in impoverished com-
prehension (Spilich, Vesonder, Chicsi, & Voss, 1979).
There are by now many demonstrations of the critical role
such knowledge plays in comprehension.

The question of exactly how schema factors exere cheir
influence is more complex. Since the effort after meaning
is the dominant characteristic of skilled reading, the use of
schemata is perhaps the most importane process in com-
prehension. There is some sense in which no comprehen-
sion has occurred without the use of a schema. In the com-
prehension of a real text, dozens of related schemata are
activated in a continuous process of constructing a model
of what the text is about, On the other hand, the idea that
knowledge structures have a profound influence on lower
level processes of word identification may be incorrect.
There may be some degree of autonomy at the level of
word identification for a skilled reader. That is, the ability
to identify a word, for a skilled reader, has become inde-
pendent of meaning contexes. In contrast, for a reader of
low skill, the word identification process may remain more
context dependent (Perfetti & Roth, 1981; Stanovich,
1980).

It is more likely that the effects of knowledge structures
occur very carly in the encoding of elementary meaning
relationships (propositions) rather than at che carly stages
of word identification. This hypothesis is consistent with
evidence that shows delayed effects of context on a
reader’s selection of the appropriate meaning of an am-
biguous word (Swinney, 1979). Thac is, the encoding of
word meanings, not the elementary identification of
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words, probably provides che earliest locus of specific
knowledge effects in reading, Later effects, for example in
the encoding and integration of propositions, are pro-
found.

In the context of verbal efficiency theory, schema activa-
tion resembles word identification in its potential for
automation. That is, a well written rext will contain
triggers that activate appropriate schemata. Indeed, many
of the necessary schemata can be thought of as associated
meaning clements connected with words. Thus the iden-
tification of words in contexe leads to associated schemata.
Other schemata are associated less with word-concepts
than with more complex concepts. Unlike well automated
word identification, however, schemara may require some
sustained attention over time. The use of a schema may be
subject to interference from ineffective word identifica-
tion, sentence parsing difficulty, or other lower level
processes.

Finally, the importance of schemata for comprehension
should not obscure the fact that individual differences in
comprehension skill cannot rest wholly on differences in
the availability of schemata. This is ac least the reasonable
hypothesis undil such time that we are forced by the
evidence to conclude thar generalized reading skill does
not exist. The essence of schema theory is that what is un-
derstood depends on what the reader knows, and since dif-
ferent readers know different things, schema theory pre-
dices idiosyncratic differences in comprehension. It also
predices cultural and age-related differences, but it does
not capture the idea of a generalized reading skill chat
serves the reader in all situations. Schema theory can be ex-
tended to account for general reading skill, in principle,
but it requires the postulation of consistent individual dif-
ferences in schema acrivation, that is, consistencies within
an individual across different texes. Such individual dif-
ferences may be found, but it would be necessary to
demonstrate thar they do not derive from word identifica-
tion problems or working memory limitations, or some
other factor known to limic comprehension.

Summary

This brief summary of skilled reading has emphasized
that comprehension is the defining characteristic of skilled
reading, and that lexical factors continue, nonetheless, to
play a large role in comprehension just as they do in begin-
ning reading. The constraints on visual information pro-
cessing assure that reading with comprehension requires
that most words be accessed by the reader. Verbal ef-
ficiency considerations point to the need to make lexical
processes, since they are recurring and fundamental to
comprehension processes, to be relatively low in processing
costs. Individuals who are not good at reading comprehen-
sion tend to have trouble with word identification, as
reflected in speed or accuracy, and chey often have pro-
blems understanding spoken language. Schemara are criti-
cal in comprehension and their facile activation during
reading aids in efficiency, but schema cheory itself is not a
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good bet for exphining individual differences in com-
prehension ability.

Reading Ability and Disability:
A Continuum?

Thus far, I have essentially summarized what I take to be
a reasonable account of how children learn to read in an
alphabetic orthography and how skilled reading works in
general. Questions of reading disability can be addressed by
taking these normal processes as points of departure.

Individual differences within the normal and below-
normal ranges of ability have to be considered first: How
shall we understand the difference berween a child of
average ability and one of below-average ability when both
are in, say, the fourth or fifth grade, and neicher is labeled
as learning disabled? This question has guided some of my
own research on reading ability, so it is appropriate to sum-
marize some of what I have found to be the answer.

Our studies have focused on children in normal
classrooms in grades 2 through 6. Children designated as
less skilled readers have cypically been 1 to 2 years below
the grade level and always in the normal IQ range. Skilled
readers have been average and above in reading com-
prehension, measured by comprehension tests. Much of
the research comparing these populations of skilled and
less skilled readers is summarized in Perfetti (1985) and
reported in numerous research papers cited there. Accord-
ingly, my reference here to this research will be very brief,
directed at what I sec as the most consistent and charac-
teristic resules, racher than to the more delicate and more
tentative results.

There have been a couple of result patterns that scem
especially characteristic. One is thac skilled readers are con-
sistently faster and more accurate at isolated word iden-
tification, even though the defining skill measure is a cest
of comprehension. A second one is that skilled readers
show advancages in memory for both spoken and written
language, although this advantage does not always extend
to other memory tasks. In the case of word identification,
our studies have used a number of different tasks.
However, the task that has been the most discriminating
for reading skill is the vocalization or naming task, in
which the subject reads a single word or nonword pre-
sented on a screen and names the word as quickly as poss-
ible. This vocalization latency measure, the time to begin
the vocalization of the stimulus, is longer for less skilled
readers in all grades than for skilled readers. Furthermore,
the differences in latency between skilled and less skilled
readers are modified by certain factors:

¢ Tor words of low frequency, the differences between
skilled and less skilled readers increase.

e Tor long words, the differences increase.

® For pseudowords, orthographically regular and pro-
nounceable nonwords, the differences increase.

® Tor nonlinguistic stimuli, including pictures, color
patches and digits, the differences decrease.
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When the words are presented in meaningful discourse
context, the differences decrease.

When words are presented in misleading contexts, ones
which lead the reader to expect some different word, the
differences increase.

The explanation for such differences is not completely
understood, but one thing is clear. Whatever the underly-
ing factor is, it is responsible for consistent differences in
the time it takes to identify a linguistic object. Since the
differences increase for rare words and for long words, and
especially because they increase for pseudowords, a simple
word familiarity factor seems to be ruled out. There is no
doubt that a reader of skill becomes more familiar with
more words than a reader lacking skill, but this familiarity
itself is probably not the explanation. It scems more likely
to depend on the use of subword orthographic units thac
would serve the reader in rare words as well as common
words and for nonwords as well as real words. Of course,
the subword unit knowledge itself may derive from lexical
experience. The critical general face, regardless of the un-
derlying cause, is that the skilled reader shows more rapid
identification of linguistic stimuli independent of context.
The hallmark of the skilled reader is contexe-free word
identification skill.

The second characteristic factor is that skilled readers
show a more accurate memory for both spoken and wricten
language. This factor can be expressed as a greater
functional memory, one that would help account for the
greater verbal efficiency of the skilled reader. It does not
always show itself in 2 test of short-term memory capaciry,
suggesting that it is active processing, of the kind implicd
by the concept of working memory, rather than the passive
short-term memory capacity concept that is the imporrant
memory factor. More important is the fact that this
memory difference is found for spoken language as well as
written language. It suggests a basic modality-free working
memory factor related to language.

Many questions can be raised concerning these general
facts. Is the memory factor mainly a sequencing factor?
Does it really depend on language or is it more general? Is
there a common language representation factor that un-
derlies both the decoding factor and the memory factor? (I
think the answer to this last question is probably "yes.”)
Such questions are very important for understanding the
underlying nature of language skill. But the general charac-
terization provided by the most solid facts seems to go a
long way in providing the features of a reading skill con-
tinuum. The ability to handle spoken and written language,
including simple identification and memory, is what skilled
readers have that less skilled readers lack. Ac the most
general level, we can say thac the ability to identify and
manipulate linguistically coded stimuli is the ability con-
tinuum for reading.

The next question is whether what is known about
specific reading disability belongs on such a continuum.
The question of definition is a critical one here, and I take
one of the reasonably widely accepted definitions o be
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that specific reading disability or developmental dyslexia is
applied to children (a) who are normal or above in nonver-
bal 1Q, (b) who are 2 years or more below the appropriate
norm in reading achievement, and (3) whose reading dis-
ability is not explainable primarily by social or emotional
factors. The label can apply to adults as well, wich the
caveat that normative performance becomes increasingly
difficule to define (for further discussion of definition
issucs sce Duane, 1979; Jansky, 1979; Vellutino, 1979). Ac-
quired dyslexia is beyond the scope of the general claims to
be made here, alchough it is possible that acquired and
developmental dyslexia share a general causal mechanism.

wH.rn general hypothesis tentatively put forth is that
developmental dyslexics fall on a continuum of ability that
includes readers of average skill and readers of low skill.
“Low ability” readers and dyslexics are more different in
the level of their skill than in the qualitative nature of cheir
reading problems. The basis for the continuum is again the
degree of coding ability for linguistic stimuli along with
linguistic memory, a relaced abilicy. This is not to say that
every case of dyslexia has the same ctiology and the same
manifestations. This is probably not the case, alchough it is
not clear. The idea is simply that the vast majority of
developmental dyslexics have problems that are traceable
to defective linguistic coding of one sort or another.

The basis for such a claim is the rather strong evidence
that dyslexics in general show problems in linguistic pro-
cessing of one sort or another. Based on such evidence,
Vellutino, in his 1979 review of dyslexia research, con-
cluded that verbal deficits were the major factors in read-
ing disability. It is difficult to evaluatce the vast rescarch,
which often produces inconsistenc resules, chac bears on
this hypothesis. But it does appear that there has been
nothing to clearly contradice this  conclusion  since
Vellutino's review. Furthermore, there has been research
that has added to the picture of the dyslexic as one wich a
linguistic problem rather than a visual or "holistic” percep-
tion problem.

For example, Olson, Klicgl, Davidson, and Folez (1985)
have carried out a thorough analysis of 141 dyslexics be-
tween the ages of 7 and 17. Although there are a number
of interesting individual differences in their results, for ex-
ample in the reading seyle of subjects, there did not appear
to be any fundamental differences between the most
severely disabled subjects—those that satisfy stringent
critetia for dyslexia—and subjects who resemble more the
low-skill readers of research that compares average and
below-average readers. For example, both the more
severely and che less severely disabled showed a phonologi-
cal coding deficic relative to normal readers. Olson et al.
(1985) specifically failed to find any evidence for sub-
groups of disability defined according to the Boder (1973)
distinction between dysphonetics and dyseidetics.

The prevailing view among disability specialists is a bit
different from this continuum idea, This view holds that
there are subtypes of dyslexia that are qualitatively dif-
ferent and that all subgroups are qualitacively different
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from “garden variety” poor readers. Boder’s theory (1971,
1973) is especially widely appreciated in this regard,
alchough there is a rich history of subclassification in the
ficld, for example, Johnson and Myklebust (1967), Birch
(1962), and Bakker (1979) to name only a few instances.
Boder's two most important subtypes are the dysphonetics
and the dyseidetics. The dysphonctics have weak decoding
skills and their linguistic skills in general are poor. They
read words in context better than in isolation. This de-
scription should be very reminiscent of the general charac-
teristics of low-skill readers given in previous sections.
This group is also che larger of the two, more than six
times more numerous than the dyseidetics, a group that is
characterized by good decoding but a disability in holistic
visual word recognition. Defective recognition of visual
gestales is said to be their basic characeeristic.

Although there are some confirmatory studies in the
literature (e.g.,, Fried, Tanguay, Boder, Doubleday, &
Greensite, 1981), there are enough studies chat fail to find
evidence for these subgroups to raise doubr about the rela-
tive frequency of the dyseidetics. The Olson et al. (1985)
study, one by Godfirey, Syrdal-Lasky, Millay, and Knox
(1981), and one by van den Bos (1982) all reporr failing to
find any differences in processing by groups classificd as
different by the Boder test.

It is of course not possible, and it is perhaps incorrect, to
say that there are no dyseidetics. It is possible to suggest
that the vast majority of children diagnosed as having
spedific acquired reading disabilicy will have problems in
linguistic coding, linguistic memory, and linguistic process-
ing generally. If so, differences berween dyslexics and
children who are simply less skilled in reading may be
largely quantitative. Such differences do exist. For exam-
ple, dyslexics apparently have a generalized naming prob-
lem that is independent of linguistic stimuli (Denckla &
Rudel, 1976a, 1976b), in contrast with the observation that
at least some less skilled readers have a naming problem
only for linguistic stimuli. However, a continuum  that
allows linguistic processes to occur within the limits placed

as this.

Are There Implications for Teaching
and Remediation?

In the preceding sections, except the last one, I have
presented what should be noncontroversial charac-
terizations of learning how to read and reading skill. Thac
is, solid research supports the general characterization,
although very important details are less certain, What to
make from these characterizations for practice is not
automatically provided as part of this account. However, it
is cerrainly possible to make a few firm observations.

It is a clear implication for instruction that children
should learn something about decoding. This entails learn-
ing something abour the alphabetic principle, the specific
orthographic patterns of the writing system, and the
specific mappings of print and speech. This conclusion has
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been reached many times by thoughtful rescarchers in
reading instruction (Gleitman & Rozin, 1977; Gough &
Hillinger, 1980; Liberman & Shankweiler, 1979).

It is possible to go beyond the conclusion that the child
should learn how to decode printed words. A sccond im-
plication is that the child should learn enough about
decoding and word identification so that words can be
identified without effort. This is a general implication of
verbal efficiency theory: Efficient word access is a useful
instructional goal beyond accuracy of word identification.

There seem to be two implications to discuss: first, the
ability to identify words, and second, the ability to identify
words efficiencly. In fact these two implications will turn
out to derive from a single principle: The most important
property of a word identification system is the quality of word rep-
resentation. A high quality word representation is one thac
contains redundant and accessible information—about the
world’s spelling, its pronunciation, its syntactic environ-
ments, and its semantic values.

Learning to read is the process of attaining a larger num-
ber of these quality word represencations. The way to
bring about this learning is not necessarily identifiable with
one particular teaching procedure. Human beings, includ-
ing children, are prolific pactern learners. Exposure to
printed words, at least active exposure, provides a power-
ful condition for acquiring quality word representations.
Thus, reading itself has the potential to bring about learn-
ing to read.

This presents a paradox well recognized by any teacher
or designer of instruction. Pattern induction is a powerful
mechanism for leatning to read, buc it is available to the
student only through reading. What is especially helpful
for the learner is to have parc of the representation system.
The mapping system, the grapheme-phoneme correspon-
dences in an alphabetic system, would be a significant ad-
vantage to a child learning to read. It is the one representa-
tion system that allows the acquisition of other repre-
sentation systems.

This mapping system can be taught successfully in a very
dircct manner, of course. The direce teaching of decoding
principles has obvious advantages and no known disadvan-
tages. The direct teaching of decoding does not produce
word callers in children (Lesgold & Resnick, 1982). It does
provide a solid backup for word identification processes
that continue to develop with actual reading experience.
The conclusions of Chall (1967) and others (Williams,
1979) concerning the advantage of code-emphasis pro-
grams over meaning-emphasis programs, even though the
advantage may be slight, seems beyond dispute.

This is not to say that there is only onc right way to pro-
vide code instruction. The instruction method is less deter-
mined by theory and data than is the learning resule. That
is, there are many differenc ways to learn to read—
superficially, ac least. However, only those ways that sooner
or later bring about the child’s learning of orthographic
patterns and print-speech mappings will be successtul.

The second consideration for acquiring skill in reading is
efficient word identification as an instructional objective
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beyond accurate word identification. The clim, however,
is that these two objectives derive from che same principle
of high quality word representation. The speed and ef-
ficiency of access to printed words arise from the quality of
their representation, not from some factor excrinsic to the
lexicon, that is, not from some separate speed factor. Speed
of word identification refleces the accessibility of a word
representation. In part this accessibility seems to be a ques-
tion of automatic processing. As LaBerge and Samuels
(1974) demonstrated, automaticity of identification pro-
cesses can follow extended practice with printed sym-
bols.

However, there is more to efficient word identification
than automaticity. Indeed the existence of automatic pro-
cessing even for symbols smaller than words has become
increasingly hard to demonstrate, when one takes che
ability to perform some second task as the srandard for
claiming that performance on a primary task is automatic. I
think we should begin to understand che kind of efficient
process involved in skilled word identification as a conse-
quence of a word representation that is activated casily,
perhaps automatically, because it has redundant and fully
deterministic information associated with it

Should training of speed be an instructional objective
for students of low skill? Such craining is not necessarily
successful (Fleisher, Jenkins, & Pany, 1979), especially if it
focuses on shore-term training. Short-term training can be
successful only if one assumes that speed 15 a skill to be
“racked on” to a skill of accuracy. If, instead, speed is seen
as 2 reflection of the same word representation quality that
gives rise to accuracy, a different perspective cmerges.
Training might instead focus on the quality of word
knowledge, with speed of access following as a by-produce
of improved representation.

The implication of this principle is not that training of
speed is a bad rhing to do. Rather, it implics that speed
training will be most helpful if one of two conditions are
met: (1) The speed training simultaneously screngthens the
word representation system and (2) the representation sys-
tem does not need improvement. To be sure that the
second condition is met, the student’s word identification
accuracy must be established beyond a doubt for a wide
range of orthographic patterns, that is, for rare words and/
or pseudowords. Otherwise the operative assumption
should be that the training will have to affect both accuracy
and speed, that is, quality of word representation, in order
to be effective. This clearly means that short-term instruc-
tion is not likely to be effective if speed is its only
objective.

‘”—.lrn_d have been some successful attempts to bring
about improvements in comprehension as a resule of
relatively long-term instruction. Low ability teenage
readers have shown some specific, although limited,
benefits from computer based training on speeded word
and letter processing (Frederiksen et al, 1983). Although
these benefits did not extend to comprehension, such
benefits for very low skill children have been found by
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Roth and Beck (1984), who presented word and subword
processing tasks in speeded computer game environments.
The key to success for such programs may lic in the
amount of practice as well as in the design of materials chat
promote code and pattern learning. The average student
spent 14 hours over 12 weeks in the study reported by
Roth and Beck, for example.

No doubt there are other important components in
which students need instruction. Decoding often scems to
be just one manifestation of a problem in encoding linguis-
tic stimuli appropriately. However, it is the central recur-
ring part of reading and is the most clear candidace for
generalized effects of training. There is no reason not to
recommend it, provided that conditions can be established
to maintain student motivation. The success of the two
computer based training programs suggests that this does
not have to be the obstacle that it sometimes seems.

Summary

In this paper, I have tried to avoid discussing new
research findings in reading, reading disability, and reading
instruction. From a practical point of view, it is not always
helpful to present the latese research result because it is not
yet reliably integrated with what is known about the pro-
cesses in question. Thus, I have instead focused on stable
observations that in the main are incontrovertible. These
observations can constrain our theories of reading ac-
quisition, reading skill, and reading disability, and high-
light some continuities among them. The importance of
code learning in an alphabetic orthography was stressed,
the obstacles to code learning were again noted, but it was
also argued that procedures for learning to read can make
some headway without solving all the problems connected
with code learning. Final progress in learning to read does
depend on learning the principles on which decoding
depends, however.

The analysis of skilled reading establishes a continuity
between beginning reading and skilled reading. Alchough
many other higher mental processes come into effect in
comprehension, decoding and word idencification remain
as the central recurring parts of reading. If the processes of
word identification do not achieve high levels of efficiency,
comprehension processes are at risk. Verbal efficiency is a
major consideration in understanding skilled reading com-
prehension. Further continuity is suggested by a considera-
tion of specific reading disabilicy. Although most theories
of dyslexia emphasize multiple causes and diagnostic sub-
types, it is at least possible to consider that dyslexics, in
general, lie on a continuum of reading abilicy that contains
readers of average and below-average skill as well. The
facility ar linguistic coding would be the processing basis
for this continuum.

Finally, implications for instruction require additional
considerations, but the coding skill continuum does imply
that Jearning the code is a legitimate objective of reading
instruction. There are many ways to establish conditions
for this learning, but no evidence to challenge the general
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slight advantage owed to methods of direct code instruc-
tion. Verbal efficiency is a further goal of instruction, but
this should not be equated with a goal of speeded process-
ing itself. Speed is merely a reflection of a high qualicy
word representation system, thus suggesting another con-
tinuum berween accuracy and speed. Training in speed may
be uscful if it also provides an opportunity at screngthen-
ing the quality of the representation system. &
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