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Abstract
This report evaluates evidence that language constraints influence the
functional stimulus in reading. Three possible types of influences are
discussed: 1influences on where the eyes are sent, on what region of text is
attended during a fixation, and on what aspects of the text within this
region are attended and used for reading. While there 1is evidence for
contextual facilitation in reading, it has not yet been shown that this is

due to changes in what aspects of the text stimulus are being perceived.
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Language Constraints and the Functional Stimulus in Reading

In the struggle to understand how perception takes place in a
particular task such as reading, two primary questions can be asked. First,
what is serving as the functional stimulus for the perception, and second,
what 1s the nature of the perceptual activities by which the use of this
stimulus information ylelds its effects? The first of these questions is
the most directly empirical in nature. If empirical data can specify the
functional stimulus for perception under certain conditions, then the task
of understanding the mental activities of perception under those conditions
can be addressed more profitably. Without good evidence about what 1is
actually serving as the stimﬁlus, further theorizing about perceptual
activities 1s on somewhat shaky ground, being based on unsupported
assumptions concerning what aspects of the visual Information are actually
being used.

The purpose of the present paper is to consider the nature of the
functional stimulus in reading; that is; what aspects of the text stimulus
are being attended to or used for reading. The discussion of this topic
requires that a distinction be made between visual information and
contextual information. This 1s a common distinction in the literature, but
the boundary between the two categories varies depending on the author’s
purposes and theoretical inclination. For the present paper, we will adopt
a more extreme position than 1s usually taken. We use the term visual

information to refer only to the visual characteristics of the text that are

available during a particular fixation during reading. Contextual
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information refers to all other information the reader has up to that point
which places constraints on what the presently available visual information
might be. This contextual information might have been gained from earlier
portions of the text or simply be available from prior knowledge of the
language, the nature of passages, the author”s writing style, the topic
being discussed, aﬁd so forth.

The particular question we wisﬁ to address 1s whether contextual
information produces changes in what visual information is acquired and used
for reading during a fixation; that 1s, whether contextual information
influences the functional stimulus. This 1s treated as an empirical
question. We consider to some degree the evidence from tasks that do not
involve normal reading, as well as studies of reading itself. We evaluate
the evidence for the frequenély made claim that contextual information
influences what visual iInformation is attended to and used during reading.

The assumption that such Influences exist has been prominent in the
reading field for decades. The primary concern has been with the way
contextual information Influences visual processing. Different theorists
have provided different possible explanations (for example, see Goodman,
1967; Hochberg, 1970; Neisser, 1967; Rumelhart, 1977). This assumed use of
contextual information to control what serves as the functional stimulus in
reading is often spoken of as an example of higher-level processes

1nf1uenciﬁg lower-level processes.
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Studies Involving Tasks Other Than Skilled Silent Reading

There have been many studies which have demonstrated contextual
facilitation of perception in tasks using language-based stimuli (e.g.,
letters, words and sentences). Two types of such research deal with
perception of language in noise and perception of printed language presented

tachistoscopically.

Perceiving Language in Noise

Most of this research has been done with auditory presentation of
language. Miller, Heise, and Lichten (1951), for instance, asked subjects
to identify words presented in noise and found fhat the amount of
information necessary for word identification was a function of the numbe:
of possible alternative words that could occupy that location in the
language. As the range of alternatives decreased, more noilse could be
tolerated; that is, less information from the word itself was needed for
correct identification to occur. For example, the word trees was readily

identified in the sentence Apples grow on trees, even when the noise level

presented with that word was very high. The authors interpreted this result
as indicating that the contextual environment in which a word is presented
allows the listener to limit the range of alternatives, thus facilitating
the perception of the word, possibly by allowing its identification with
less stimulus information. Miller and Isard (1963) further extended these
results by demonstrating that both semantic and syntactic information can
produce such a context effect. Thus, the context provides multiple sources

of information that can limit potential word alternatives. This work made
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it élear that under impoverished stimulus conditions, listeners can and do
use contextual information from their conceptual and linguistic knowledge to
interpret what they hear. A related finding using visual noise in reading
was reported by Sawyer (1971). She showed that grammatical constraints

influenced subjects” ability to read blurred parts of sentences.

Perceiving Briefly Presented Words

Another line of research demonstrating contextual facilitation of word
recognition has involved subjects in identifying words presented very
briefly, using either a tachistoscope or computer display to control the
length of the stimulus presentation. 07Neil (1953) and Rouse and Verinis
(1962) showed that preceding a to-be-identified target word with a context
word, which is associatively related to it, made it possible to identif} the
target word with shorter presentations. Samuels (1969) made this same
demonstration and also showed the influence of word familiarity using
semantically related adjective-noun pairs. Tulving and Gold (1963) extended
this finding to more normal language materials. They found that preceding
the presentation of the target word with a sentence, which the target word
would then complete, reduced the presentation time necessary for accurate
identification of that word. Tulving, Mandler, and Baumal (1964) suggested
that in this task, sources of stimulus information from the word are
interchangeable with sources of contextual information. Morton (1964) took
this logic one step further, claiming that a reader utilizes some available
contextual information to predict the target word, thus allowing the reader

to use fewer visual cues to perceive the word. Jacobson (1973) demonstrated
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the same facilitation in oral reading and visual masking tasks, and even
demonstrated an effect using cross-modal presentation (context presented
aurally, target word, visually).

In a manner similar to the research on the perception of language in
noise, these and many other studies have shown that under impoverished
stimulus conditions a person uses contextual information to aid word
identification, and that with greater éontextual constraint a target word

can be identified with less stimulus information.

Generalizing to Reading

It is but a small step from this body of research to suggest that in
normal reading people may be able to "trade off" these sources of
information in their\perception of text. When the reader is about to
encounter a given word, the contextual information is already in mind, so it
seems quite reasonable to believe that efficiency might result from making
full use of this information in the identification of the next word, thus
reducing the amount of visual information that is required from the word
itself. There are two reasons why this might be seen as contributing to
efficiency in reading. First, a reduction in the amount of visual analysis
of the word may be a means of reducing the number of mental operations
needed in its identification, thus providing a time savings. This assumes,
of course, that putting available contextual information to use for word
identification purposes is cognitively easier or faster than acquiring and
using additional visual information. Second, using the mind-computer

analogy, which 1is so common in cognitive psychology today, we might suppose
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that the slowest aspect of mental computing is the I/0 (input/output)
activity. Thus, operating on information that is already in the mind may be
substantially faster than taking in new information. If this were the case
(as it typically is with computers), then efficiency could be gained by
utilizing existing information (contextual information) as fully as possible
and depending minimally on the acquisition of information from visual
stimuli.

Sevefal mechanisms have been proposed in the literature by which this
sort of efficiency in reading might be achleved, each attempting to explain
how the reader succeeds in depending more heavily on contextual information
in order to reduce the amount of visual information that must be extracted
from the text itself. Neisser (1967) and Levin and Kaplan (1970) suggested
an analysis-by-synthesis appréach (also see a description by Wanat, 1971;
and a recent summarization by Haber, 1978) patterned after work on the
understanding of oral language by Halle and Stevens (1967). Goodman (1967)
proposed a more extreme version in which readers were described as making
specific guesses about the wofds yet to be visually encountered, with
minimal visual information then be;ng used simply to confirm or disconfirm
these guesses. McConkie and Rayner (1976) suggested that such guesses may
not be necessary and that the reader simply may take in information from a
word over time as heeded. Such visual information was thought to be used in
combination with contextual information as it was acquired, in something
like a discrimination net, seeking a unique reading of the word. Once a

decision was made, the acquisition of new visual information could be
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terminated. Brown (1970) suggested that the acquisition of visual
information from a word may occur in a fixed sequence, which he called a
"noticing order.” More gross visual aspects are acquired first, for
example, word length, general overall word shape, and perhaps initial and
terminal letters. Finer details indicating internal letters would only be
acquired later. Again the process of acquiring visual information could be
discontinued once the word was identified, thus producing the desired
efficiency in visual processing.

Such proposals depict the reader as not wasting processing time on the
analysis of visual detail that is not needed for discriminating between
possible alternative words permitted by the context. This 1is very much a
"top~down" approach to thinking about perception during reading. Perception
is conceived of as involving the judicious positioning of the eyes based on
one”s knowledge of what is likely to be present next in the text, with
perhaps some gross visual cues from the visual periphery to help in this
decision (Hochberg, 1970), and as involving an extreme attentional
selectivify during fixations, that 1s, choosing to attend to those aspects
of a word which are likely to be useful in making the decisions involved in
efficient identification or confirmation. Under high-language-constraint
conditions, one would expect that much of the visual detail of the text
would never be cognitively encountered by the reader since that detail is
not needed under such conditions. Either the eyes would skip over it
completely (that is, fixations would be far enough apart that this

particular visual pattern would never occupy a retinal location that permits
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detalled resolution), or it would be given only cursory visual analysis
(that 1is, although it may occupy a retinal region where the detail could be
resolved, in fact the reader effectively ignores it).

It is important to note that the research basis for this position
largely involved perception under impoverished stimulus conditions. When
people are attempting to identify words from insufficient visual
information, they are able to use information from the context to help. In
such a taék it seems likely that subjects, 1f they are to perform
adequately, are forced to adopt a strategy that maximizes the use of
nonvisual information. Subjects could use contextual information to narrow
the range of possibilities, or use it to aid in determining which aspects of
the stimulus to attend to. The sophistication of the visual system in
accomplishing this task 1s attested to by the conscious experience one has
in a tachistoscopic task. With no contextual information, a 40 msec.
presentation followed by a mask can leave one with the feeling of having
simply seen a smudge, or perhaps a letter or two. An appropriate context
produces a drastic 1mprovemen£ of clarity. There is a feeling of having
clearly seen the word, and there is a remarkable improvement in the accuracy
of the report.

In the normal reading situation, however, people are seldom faced with
inadequate stimuli. The text is typlically clear and 1s constantly present
for observafion. Thus it is quite possible that the types of strategles
that are so useful in the impoverished stimulus situation are unnecessary

and not employed during normal reading. Is there any evidence that certain
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aspects of the available visual information are ignored during the reading
of clear, persistent text?

There are two lines of research that suggest that certain stimulus
information is not utilized in making word identification decisions: errors

in oral reading, and proofreaders” errors.

Oral Reading Errors

As people read orally, they occasionally make errors, sometimes
inserting words that are not in the original text, sometimes leaving out
words, and sometimes replacing text words with other words. These
replacements have been of particular interest and have been dubbed "miscues”
by Goodman (1969). Miscues are taken as an indication of which aspects of
the text were actually used in the word identification process and, hence,
as a rather direct indication of the detailed aspects of the reader’s
perceptual and linguistic processing. Many of these types of errors are
contextually appropriate; that is, given the language up to that point, the
miscue tends to be an appropriate continuation of the sentence (though it
may not combine properly with text not yet encountered, of course). This
observation 1s taken as evidence that contextual information was used in
identifying the words. Such errors often preserve aspects of the original
text word, such as initial letters, length, and so forth. This fact is
taken as evidence that such aspects of the original text were also used in
word identification. Those aspects of the printed word that do not jibe
with the spoken word are assumed to indicate aspects of the original

stimulus that were not used in the identification process. The very
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existence of such errors is taken as evidénce that certain words or parts of
words are not perceived by readers.

It should be noted that most of this miscue analysis has been done with
children who are learning to read. It seems quite possible that developing
readers have_difficulty using all thg available information at any given
moment in order both to achieve an understanding of the message of the text
and produce a spoken version of it tﬁat will be acceptable to the listener.
In the tésk of reading aloud, it is a requirement that one say something.
Thus, even when the person may be having difficulty, it is still necessary
to produce the most appropriate spoken language possible, and the rea&er
does this. To some degree, the miscues indicate the basis on which the
language was generated. Interestingly, readers, and particularly older
readers, occasionally produce'a synonym for a word that is actually in the
text. This would suggest that the meaning of the text was perceived and
that a word then was chosen for production based strictly on the meaning.

It seems likely that the visual characteristics of the word were used in
obtaining the meaning (unlesé, of course,yit was strictly guessed from the
context), and then not used in selecting a word for production. This points
up the problem in the task of reading aloud of trying to distinguish between
what information was used in understanding language and what information
seems to have been used in selecting the words to say (see Allport, 1979,
for a further discussion of the distinction between the use of information
for understanding vs. production). It is not known how accurately the

miscue data indicate what visual information the reader actually attended
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to, or even what information might have been used by the same person for
identifying the word had it not been for the requirement of producing an
oral response. Thus, although the existence of miscues in oral reading can
be explained by a reader”s failure to attend to some visual information,

such an explanation is not required by it.

Proofreaders” Errors

Another source of evidence that parts of the text stimulus are ignored
during reading comes from proofreaders” errors. It is often difficult to
find certain spelling and typographic errors in text. However, once they
are seen, the errors are quite obvious. At the same time, it must be noted
that other errors are not only readily perceptible but seem to " jump out"»at
the reader under normal reading conditions. A related observation comes
from studies (e.g., Frith, 1979; Smith & Groat, 1979) where subjects are
asked to mark all instances of a certain letter in a passage. Certain
letters are more likely to be missed in some locations in the text than in
others. Ong reasonable explanation‘for these phenomena is that during
reading much visual information is not needed and hence is not attended to,
and that these reading habits carry over into other tasks involving textual
materials. Thus, errors and letters are missed because they lie at
locations that are notkvisually_analyzed during reading. In fact, with this
assumption, such tasks can be used to identify which parts of the text tend

to be skipped over during reading.
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Again it must be recognized that such an explanation is not forced by
these phenomena. It seems quite possible, for instance, that reading habits
may interfere with these tasks but not in the manner proposed. The
likelihood of finding an error or locating a letter in a specific location
may well reflect the ease one has in decomposing that portion of text into
letter elements for consideration rather than reflecting whether or not
visual information from such letters\is normally attended to and used in
reading.‘

In this brief review, we have attempted to show that although there are
phenomena that are compatible with the notion that certain aspects of
textual stimull are being selectively ignored during reading, the evidence
for this position is far from conclusive. In order to study the question
more directly, methods are needed for indicating what aspects of the
stimulus are being encountered as people are in the act of reading. This is
extremely difficult to achieve, but one possible approach is described

later.

Studies of Perception During Reading

A number of studies have been conducted that deal more directly with
perception during reading. In this section, the results of these studies
are examined to see whether they provide evidence that readers use different
visual information under different contextual conditions; that 1s, evidence
for top-down control over the functional stimulus in reading. First,
however, it 1s necessary to consider some aspects of perception that might

be influenced by contextual information.
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It is obvious from the outset that the perception of meaning from text
at any moment is influenced by tﬁe meaning of the earlier portions of the
passage. We do not suppose that this generalization is in question.
Rather, here we deal with only one aspect of perception: the question of
the functional stimulus. Does contextual information influence what aspects
of the textual stimulus are encountered and used during reading?

There are at least three ways in thch such an influence might occur.
First, contextual information may influence where the eyes are sent for
fixations. Where the eyes are centered determines what visual information
is potentially available for use in reading. The.greatest visual detail is
only available from the small region of text that happens to lie directly on
and around the fovea. Visual acuity drops off rapidly in the more
peripheral visual areas. Second, contextual information may influence the
general size and location of the textual region attended to during a
fixation. Although there are physiological limits on the level of detail
available from different retinal areas, recent research has also
demonstrated that attentional factors determine whether potentially
available information is actually perceived. With the eyes centéred at the
same 1ocation, a subject is quite capable of attending to differeqt visual
regions, thus influencing the likelihood that visual patterns will be
detected or used from these different regions (e.g., see Engel, 1976;
Rayner, McConkie, & Ehrlich, 1978; Sperling & Melchner, 1978). Third,
research by Neisser and Becklen (1975) indicates that narrowing the region

within which visual information 1s used is probably not the only effect of
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attention. Thelr results suggest that subjects can give attention to the
same general area but respond to different aspects of the stimulus pattern
presented there. Thus, it may be that people can attentionally select
certain aspects of the stimulus within the general attended region, and
ignore other aspects.

Our purpose here is to review studies in which relatively skilled
readers are involved in the act of reading in order to determine whether
contextual information is influencing the three different aspects of
perception in reading just described. Essentially, this review consists of
an attempt to evaluate evidence for top-down controls on perception in
reading. The region being attended to during a fixation is considered
first, then the basis for eye movement guidance, and finally the specific
visual detail from the text that is used in reading. Definitive answers are
not yet available for any of these questions, but some evidence is available

on each issue.

The Text Region Attended

Eye movement records indicate, with some accuracy, the locations in the
text where the eyes were centered during reading. However, this alone doeé
not indicate what region of text was being perceived during each of these
fixations or even whether the text was‘being seen at all. Vision
researchers have studied the level of visual detail that can be perceived at
different retinal locations and how this visual detall interacts with other
factors such as the presence of other stimuli at specific locations in the

visual field (e.g., see Bouma, 1973). This research can indicate what
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visual information is potentially available from a passage when the eyes are
centered at a specific location, but it does not indicate what region within
this area is actually attended to during a fixation in reading, or whether
the attended region varies from fixation to fixation. This requires
research with subjects who are actually engagéd in reading a passage. Such
investigation 1is still in its infancy, but research techniques are now
available which make it possible (e.g.; see McConkie, Zola, Wolverton, &
Burns, 1978; Reder, 1973).

In general, research conducted thus far seems to indicate that the
region attended to during a fixation is influenced by the reading task
itself. However, there is not yet clear evidence that the size or location
of this region is varying from fixation to fixation on the basis of
contextual factors.

During reading, one does not have the impression of getting meaning
from the text on the lines above and below fhe line being read, although
words on these lines are frequently within visual regions where they could
be identified if desired. 1In several studies (e.g., Willows, 1974)
extraneous textual materials have been placed between the lines of text, and
evidence haé been produced that such materials are perceived and influence
what is retained from the text. This research has not yet been done using
eye movement monitoring techniques to determine whether such extraneous
materials are sométimes'directly fixated. Also, the materials have
frequently been printed in ways that might be expected to attract attention.

For example, they have been printed in a different color and with different
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spacing patterns from the rest of the text. Thus, it is still not clear
whether, in normal reading, information 1s acquired from lines other that
the one being read.

McConkie and Rayner (1976) demonstrated that skilled readers use
little, if any, visual information more than four letter positions to the
left of the fixation point (the letter on which the eyes are centered in the
text) during a fixation in reading. lPresent research is being conducted in
our laborétory to determine whether information is even picked up that far
to the left of the fixation point. Bouma (1973) has shown that words can be
identified when presented farther to the left than this. Thus we seem to
have a clear example of attentional selectivity occurring during reading.
Apparently the visual region attended to during fixations in reading lies
primarily on and to the right;of the center of vision. Whether this differs
for Hebrew readers, who read from right to left, or whether it changes when
the reader makes regressive (leftward) movements during reading are
interesting questions needing study.

There is also some evideﬁce that a region of text tends not to be given
attention on two successive fixations. This is in contrast to Smith’s
(1971) suggestion that the perceptual span is wide enough to permit the same
word to be seen on several fixations, thus contributing to accuracy of its
identification. In one study (McConkie, Note 1) pairs of words were

identified that differed in a single letter (for instance, leaks and leans).

Sentences were written in which either word was appropriate (e.g., John did

not store his tools in the garage because it ----- too much). College
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students then read these sentences from a computer-controlled cathode-ray
tube (CRT) as their eye movements were recorded. During each forward eye
movement, the critical letter differentiating the two words was switched;
that is, the word leaks was present during one fixation, the word leans
during the next, leaks during the next, etc. Thus, the word was different
on successive fixations. TIf the word in the critical location was
identified on two fixations, some difficulty should have been encountered.
The results indicated that the subjects were entirely unaware that any
change was taking place in the display, and their eye movement records
showed no evidence of disruption from the display changes; that is, there
were no differences between change and no change conditions in mean fixation
durations, saccade lengths, or number of regressive eye movements. Subjects
could generally report what word they saw in the sentence. We tend to
believe their reports because in the sentences where the critical word was
not changing (one of the words was continuously present) the subjects were
very accurate at selecting the word that was present. Thus, it seems likely
that once a region of text has been perceived, or read, that region is not
reconsidered during the next fixation even though it may lie well within the
visual area‘in which identification would be possible.

If the text regions attended on successive fixations are discrete from
one another, this would suggest that the variability typically present in
the lengths of saccades during reading may be reflecting a similar
variability in the size of the text regions being attended to during

different fixations. Thus, the distance the eyes are sent for a saccade in
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reading may reflect how far to the right of the fixation point "reading"” was
successful (McConkie, 1979; McConkie, Hogaboam, Wolverton, Zola, & Lucas,
1979). This speculation appears to be receiving some support from a series
of studies presently being conducted by a member of our research group
(Hogaboam, Note 2). In these studies, subjects read a passage from a CRT as
thelr eye movements are being monitored. During occasional saccades the
text is replaced with a line of §fs.‘ Thus, the text 1s gone when the eyes
stop for‘the next fixation. When this happens, the subjects” task 1s to
report the last few words they remember reading, to indicate anything they
can say about the next word (e.g., its first letter or approximate length),
and to guess what the next word might be. The results indicate that subject
can sometimes report the word to which thelr eyes are being sent (about 30%
of the time), but they very éeldom report the word to the right of it.

Thus, it appears that sometimes readers have enough information about the
word to which thelr eyes are being sent for the next fixation to be able to
identify it 1if needed, but most of the time this is not the case.

This then leads to the éuestion that 1s of great interest and that
cannot be answered at this time. Is the variability in the size of the
reglon apparently attended to and interpreted during a fixation.related to
contextual variables? Investigating this question 1s one of the planned
"next steps” 1n our research program, but no conclusive answer can be given

at this time.
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Where the Eyes are Sent

Speculations about the basis on which the mind decides where to send
the eyes during reading have ranged over a wide area, from those suggesting
little or no specific guidance (Bouma & deVoogd, 1974; Shebilske, 1975) to
those suggesting that the eyes are sent precisely to locations based on
where the most informative regions of text will be (Hochberg, 1970; Smith,
1971). Data presently being analyze& from a study we have conducted provide
evidence that the eyes are being sent to rather specific locations, but the
data provide no evidence concerning the basis for that guidance. As college
students were reading from a CRT, the text was shifted on the screen two
letter positions to the left or right during certain saccades. This caused
the eyes to stop for the next fixation at a location two letter positions
away from that point in the text where they normally would have stopped.

The subjects reported that they had not been aware that the text had moved,
but this manipulation had a substantial effect on their eye movement
patterns. When the text was shifted to the left, causing the eyes to stop
two letter positions farther along the line than'they normally would have, a
large number of short regressive movements of about two to three letter
positions in length were produced. A similar shift to the right reduced the
normal number of regressive movements by.one-half and produced an increase
in short forward saccades. Thus, the eyes seem to be sent to a rather
specific location in the text during a saccade in reading; experimentally
displacing that location by just two letter positions clearly affects the

person”s reading behavior.
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There is also considerable evidence indicating that the eyes tend to be
sent to some regions in text rather than others during reading (Levy=Schoen
& 0"Regan, 1979; Rayner, 1978). Rayner (1975) and Abrams and Zuber (1972)
found a tendency for the eyes to avoid being centered in empty spaces,
including the spaces between sentences. Rayner and McConkie (1976) reported
a relation between the length of a word and the probability of fixating a
letter in the word. O“Regan (1979) ﬁas demonstrated a tendency to send the
eyes farfher when the next word i1s a longer word and a tendency to skip the
word the in one syntactic frame (but not in another). He also reported a
greater tendency to fixate a particular region if it contained a three-
letter verb than if it contained the word the. All these results point to
the existence of some sort of control of eye movements in reading (though
reading is still possible in‘the absence of this control, as demonstrated by
Bouma & deVoogd, 1974). However, this line of research leaves much to be
discovered about the rules on which this control is based, and even about
the degree to which it is based on contextual versus visual information.

One reasonable possibility, stated most clearly by Hochberg (1970), is
that in some way the mind avoids sending the eyes to regions where the
language 1s highly predictable because such regions are relatively
uninformative. Instead the eyes are sent to more informative regions. Thus
the reader”s knowledge of the language and of the topic being discussed may
be brought into play to aid perception by guiding the eyes in a manner that
contributes to efficiency. O“Regan”s the-skipping effect could be seen as

an example of this.
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Zola (Note 3) has attempted to test this possibility in a recent study.
He identified seven- or eight-letter nouns that could be highly constrained
in passage contexts by single preceding seven- or eight-letter adjectives.
For instance, in a paragraph concerning a movie theater, the word buttered
can make it highly probable that the next word will be popcorn. Zola wrote
250 paragraphs, each containing one such target word, preceded immediately
by its constraining word. These par;graphs, up to the target word, were
given to 150 college students who indicated what the next few words would
probably be. The target word was given by at least 85% of the subjects and
for many paragraphs, by 100% of them. A second version of each passage was
also prepared in which the constraining adjective was replaced by another

ad jective of equal length; for instance, buttered popcorn was replaced by

adequate popcorn, optical illusion by curious illusion, etc. When given

these paragraphs up to the target word, students guessed the next word less
than 15% of the time. Thus, by the choice of an adjective in these
paragraphs, the target noun could be highly constrained or left with
considerably less constraint. In the high-constraint condition, the target
noun had practically no information value.

Subjects then read 100 of these paragraphs while their eye movements
were being recorded, and the data were analyzed to determine the frequency
with which the target noun was directly fixated under high~ and low-
constraint conditions. Zola found that subjects made fixations on the
target noun over 96% of the time regardless of the level of constraint.

Thus, there was no observable tendency to skip the target noun when it was
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almost completely specified by the context. Fixation durations on the
target noun averaged about 16 msec. shorter in the high constraint
condition, indicating that the language constraint was facilitating
processing in some manner. In this study, there seemed to be no tendency
for skilled readers to skip over a highly predictable word as they were
reading. These results do not support the hypothesis of high-level control
of eye movements based on language cénstraints.

Regréssive eye movements have typically been believed to result from
some confusion on the part of the reader, in which some part of the text
read earlier was not correctly identified (Huey, 1908/1968). Thus, it has
often been suggested that high-level processes detect the incompatibility
resulting from earlier misreading, and that the eyes are then sent back to
perform a reanalysis of the earlier text to correct the misreading. This
would be an example of high-level processes controlling an aspect of
perception. Carpenter and Just (1977; Just & Carpenter, in press) provide
one example of indeterminacy in the text stimulating regressive movements.
When the referent to a pronoun was ambiguous, the reader”s eyes tended to
regress to one of the possible referents, mentioned earlier, and the
interpretation of the passage was then generaily harmonious with that being
taken as the referent of the pronoun. These researchers report that the
eyes tended to go rather directly to one potential referent or the other,
suggesting that the reader remembered rather precisely the physical location
of the words, rather than a tendency for the eyes to scan the text in search

of an appropriate referent. Thus it is not clear that the regression was
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stimulated by a need to search for an appropriate referent; perhaps it
simply reflected the referent chosen together with the fact that the choice
was not entirely clear. The regression may have been the result of the
referent choice rather than being involved in its cause. Clearly this
interesting phenomenon needs further investigation.

In studies mentioned earlier, Hogaboam has also collected some data in
which the text was masked and remove& from the screen while the reader was
making a particular regressive eye movement (say, the second regression on
the eighth line of text). The suﬁject then reported the last word read.
Relatively few of these instances have been recorded thus far, but the data
show a consistent pattern. The word that the subjects give is the last word
fixated prior to the regression. Thus, the subjects have identified this
word. The regression is not being stimulated by the eyes outrunning the
mind and having to go back to some point where word identification faltered.
In addition, in this study subjects often report the last several words
read, although they are only required to report one. It is of interest that
no instances have been observed where these reports show any of the kinds of
confusions or misreadings that are typically suggested to be the stimulus
for regressive eye movements. Research is continuing in the attgmpt to
learn what the stimulus for regressive movements in reading is.

To date, our research, which admittedly is far from providing final
answers on these questions, has not manifested data patterns that require
the complex, high-1e§e1 eye movement control based on language constraints

that has been common in reading theories.
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Attended Aspects of the Visual Stimulus During Reading

Given that the eyes are centered at a certainllocation for a fixation
and that attention 1s given to a particular region of the text, the final
question concerns whether language constraints influence what aspects of the
text are used-in reading. This 1s, of course, a very difficult question to
study, particularly with subjects actually engaged in reading a passage, and
it requires extensive research effort. However, a few initial observations
can be made at this time.

One possibility that has been suggested, particularly by Goodman
(1967), 1is that the reader anticipates the text about to be encountered and
then only uses a minimal amount of visual detail to test these
anticipations. This suggests that the text is 1n some sense known before
the eyes are sent to it. If this were the case, we might expect that if the
text were suddenly to go blank during an eye movement and the readers were
asked what words were likely to come next, they would respond readily and
with a falr degree of accuracy. In Hogaboam”s study (Note 2), which used
this procedure, subjects reported with great accuracy a word no farther to
the right than that to which they were sending their eyes on that eye
movement, and usually not that far. Frequent prompting and encouragement
were required to get them to try to guess the next word, which was often the
word to which the eyes were being sent. They felt very unsure, and in fact
the accuracy of their guesses was quite poor. Thus, the data indicated an
important distinction between the words that had been read, which the

subjects reported with confidence and high accuracy, and those that lay
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farther to the right, about which the subjects were reluctant to guess. The
readers did not seem to have active, conscious hypotheses concerning the
text that lay beyond the words that had been read, even when they had been
or were about to be fixated. Although this is not a critical test of
hypothesis and verification models of reading, and results place rather
severe constraints on any such theory.

Another relevant observation coﬁes from studies in which we have had
subjects read sentences containing one of two words that differ by a single
letter at a given word position (the leaks-leans example has been cited
earlier). In these sentences, the discrimination between two alternative
readings of the sentence depends on the accurate identification of a single
letter. In many of the sentences, the discriminating letters are visually

quite similar in shape (e.g., beans and bears). Yet subjects are very

accurate in reporting what the sentences actually say. If subjects were
basing their reading on only parts of the visual information from the words,
it would seem likely that more misidentifications would be observed in the
reading of this material. On the other hand, it may be that the perceptual
system operates in a way that causes it to focus on the acquisition of
exactly those letters that are so critical to making the discriminations
between.such possible alternative words. This possibility needs further
study.

A final set of observations comes from a study by Zola (Note 3),
previously mentioned, in which the degree of constraint of target nouns in

short paragraphs was varied by manipulating the immediately preceding
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ad jective. There were other conditions in this study in which the target
words were altered in various ways 1in order to determine whether such errors
would be disruptive to reading. Four experimental conditions had spelling
errors of differing severity. A control condition had no spelling errors.
In the minimal-error condition, the fourth letter of the target noun (always
a seven~ or eight-létter word) was replaced by its most visually similar
letter, as determined by visual simiiarity data collected earlier. Thus,
the smallést possible change permitted by the English alphabet was made in
the most redundant part of the word; certainly this is information not
needed for identification of the word, especially under high-redundaﬁcy
conditions (Pillsbury, 1897). Other error conditions were more severe. In
the third condition, the fourth letter was replaced by its most visually
dissimilar letter from the same category, where letters were categorized as
either ascenders, descenders, or others. In the fourth condition, the
fourth letter was replaced by its most similar letter, and the fifth letter
was replaced by a letter from a different category. This error condition
caused a small change in the external shape of the target word. And in the
fifth condition, the initial, fourth, and final letters were replaced.

The study was done under the assumption that if a reader only attended
to that part of the visual stimulus that was necessary to select among
contextually allowable alternatives, then more visual information would be
needed from the target word in the low-constraint condition than in the
high-constraint condition. Under high-constraint conditions, relatively

little visual information would be needed for word identification: perhaps
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only word length and initial and final letters. If this assumption were
correct, then subjects would not attend to other aspects of the visual
stimulus; unneeded visual information would not be processed; and errors
that did not violate the needed information would have no effect on reading.
Thus, under lower visual constraint, more visual detail should be used in
word identification, and less severe errors should cause difficulty in
reading.

The view of perception in reading just described would suggest that
only the most severe errors would affect reading unde; high-constraint
conditions where the target word could usually be identified onvthe basis of
the prior context alone; less severe errors would cause difficulty in the
low-constraint condition; and the minimal-error condition would héve no
effect in either condition, since the level of visual detail being changed
was probably not needed for word identification under either condition.

The task given to the subjects was simply to read the passages and
prepare to answer comprehension questions about them. The subjects were
told that errors had been put in the text, but that theilr task was to ignore
the errors and simply read for understanding. Subjects were given practice
trials in which they read several paragraphs that contained errors.
Throughout the study, a comprehension test was administered after each block
of six paragraphs. The questions never involved information stated in
sentences containing the errors. Subjects were not asked to comment about
the errors during the experiment. Thus an active effort was made to orient

the subjects toward reading for retention and away from attending to the
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errors. In fact, in each block of 72 lineé, there were only 8 errors, 2 of
these being the minimal type. Thus, errors were infrequent in the text.

The study involved 20 college students each reading 100 paragraphs,
with each paragraph containing one target noun. Thus each subject read 10
paragraphs under each of the 10 conditions (2 levels of constraint by 5
levels of error). The eye movement daté were examined in detail to
determine whether the errors had an éffect on fixation durations, saccade
lengths, and frequency of regressive movements in the area of the error, as
compared to the no-error control conditions.

The results do not appear to support the description of perception in
reading given earlier. As already indicated, there was no tendency for
subjects to fixate the target nouns less frequently in high- than low-
constraint conditions or to differ in where they fixated the word. It was
not the case that small errors affected reading only in the low constraint
condition. Even the minimal errors seemed to have an effect on subjects”
reading behavior, under both ;he high- and low-constraint conditions. There
is no coﬁdition in which the high-constraint paragraphs showed no effect of
errors, but the low-constraint condition did. Thus, it appeérs that under
both extremely high~ and low=-constraint conditions, visual detail was being
encountered and used in reading that an information-theoretic-related
position would claim was not needed. More extreme errors caused greater
disruption in the reading patterns, as might be expected, and subjects in
the high-constraint conditions had an easier time dealing with severe errors

than subjects in the low-constraint conditions. But it appears that under
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even the highest constraint, the subjects were attending to a great deal of
the visual detail of the target noun, at least frequently enough to produce
mean differences in eye movement measures as compared to the no-error
condition.

The results from Zola“s study appear to be ylelding data patterns that
stand as a rather direct challenge to some common notions of top-down
influences on the selection of visuai information during reading. This
study was specifically designed to provide the opportunity for contextual
influences on the functional stimulus to be manifested in the data patterns.
However, no evidence has been found that readers encounter more of the
visual stimulus of a word when there is less contextual constraint on the
word; that they use only a small amount of the visual information to verify
their hypotheses concerning the word; or that they employ some sort of
noticing order from gross to fine detail in the word that terminates when
sufficient information has been garnered to permit word identification given
the present context. Rather, 1t appears that readefs are responding to most
of the visual detail of the stimulus even under high language constraint
conditions. Whether they are conscious of the presence of small errors that
are affecting their reading is, of course, another question requiring

further research.

Where is Contextual Facilitation?

The conclusion that seems to be emerging from the research already
discussed is that, whereas it may be possible for people to use contextual

information to help identify a word when the stimulus alone is insufficient,
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under adequate stimulus conditions the stimulus is rather fully used.
Efficiency 1s apparently not gained by circumventing visual analysis. 1In
fact, relying heavily on visual information may be more efficient in normal
reading than having to depend too much on contextual information for word
identification. Recently, there have been suggestions th?t as children
become better readers they depend more heavily on the visual information
from the text, rather than contextuai information (e.g., Perfetti & Roth, in
press; Sténovich, in press).

Although the studies reviewed here call into question a common
explanation for the effects of contextual constraint on reading, at the same
time they further document the existence of such effects. The question
still remains. How should we explain the facilitation that results from
contextual constraint during reading? O7“Regan (1979) has shown that under
some conditions the eyes are sent farther when the next word is an article
(undoubtedly more predictable) than when it is a verb. Wanat (1971) has
found that subjects spend less time looking at more constrained regions of
sentences. Zola (Note 2) has'shown a shorter fixation on a word when 1t is
more highly constrained by its context. How can we account for such
instances of facilitation if they do not result from reduced perceptual
analysis?

One alternative that appears tempting is provided by recent research on
priming, which comes from studies dealing with semantic memory. This
research indicates that preceding the presentation of a word with the

presentation of a semantically related word reduces the time necessary to
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make lexical decisions about it (Meyer & Schvaneveldt, 1971). In some way,
the activation produced by one word selectively facilitates the processing
of a second related word. Of particular interest is the report that the
first word can have this effect even when it has been presented for such a
short time that the subject cannot indicate what the word was and sometimes
is not even aware that a word was presented; that is, the priming word was
below perceptual threshold (Marcel &‘Patterson, 1978). Without the priming
word even being identified in any normal sense, its meaning seems to have
been perceived, and the arousal of that meaning seems to have had an
influence on decisions about a semantically related word presented later.
This research, 1f replicated, suggests that the perception of words,
including gaining meaning from them, can be a very direct sort of activity
and is not something that might benefit from becoming entangled in decisions
about what visual information to respond to (and in what order) on the basis
of contextual information.

This body of research on priming raises an alternative way of
conceptualizing perception in reading that will likely attract some
attention in the future. Is 1t possible that at the beginning of a
fixation, all the words that lie in a retinal region within which sufficient
visual clarity is available for their identification rapidly arouse their
meanings in the brain? If this were the case, then attentional processes
would need to be thought of as selecting from among spatially tagged
semantic information, rather than from visual patterns. The primary task of

attentional processes would not then be the analyses of visual information
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in order to identify what word or words were on the page, but rather would
be selecting from those potential meanings, which are rather directly
provided, the particular ones that will next contribute to the construction
of an understanding of the message of the text. From this view, contextual
facilitation effects may aid in the arousal of those meanings through
priming (Fischler & Bloom, 1979), and attentional selectivity would then be
occurring with higher-level represenfations, rather than at the level of
visual information. Exploring this possibility requires experimental
techniques that will indicate whether readers are in some way responding to
the meanings of words that lie outside the region being directly attended to
during fixations.

We have one further observation to make that may place some constraints
on this way of conceptualizing perception during reading. We have
constructed sentences and short paragraphs in which either of two words
could occupy particular word positions. These two words differed‘by only a
single letter. As subjects read the materials, one of the words was present
for the first 80 or 100 msec éf each fixation. The text was then disrupted
briefly by presenting a 20-msec mask (a line of X“s) or by shifting the
entire line one letter position to the right and then returning it to 1its
original position. When the original text returned, a letter had been
changed in the target word, which of course resulted in a different word
occupying that location for the rest of the fixation. After reading these
texts, the subjects were asked questions designed to reveal which word they

read in the sentence and were then asked whether they saw more than one



Functional Stimulus in Reading

34

word. In this pilot work, sometimes a subject reported only the first word
presented, sometimes only the second word, and sometimes reported having
seen both words. Thus, in some instances, the subjects seemed to have
employed the meaning from that word early during the fixation and sometimes,
only later during the fixation. It does not seem to be true that the
meanings of all words are settled upon during the initial few milliseconds
of a fixation, nor that a change in ﬁeaning at some point in the visual
field will be detected.

The preliminary results from this pilot study seem to support the
position that information from different regions of the visual field 1is used
in reading at different times during the fixation. Thus, if meanings are
aroused rapidly at the beginning of a fixation, as the priming literature
might suggest, it still seems that the employing of these meanings for the
purpose of understanding the text 1is an activity that takes place over the
time of the fixation in some sort of systematic fashion. In addition, these
results suggest that, given this way of thinking about perception in
reading, one would have to conclude that meanings can be masked and changed
during a fixation without conscious awareness that such a change has
occurred.

Whether or not a priming-based theory of this sort can account for
contextual facilitation during normal reading is a question that will
require considerable thought and research ingenuity. Perhaps most important
at the present time is the need for more careful studies that document and

describe the effects of contextual constraints during reading. Only by
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having a number of well-established observations about these effects will we

be 1n a position to select among alternative possible explanations.

Conclusion

In this paper we have attempted to review the evidence avallable to
support the ﬂotion that the visual information used in reading 1s a function
of the contextual information available. Results from studies of language
identification in noise and of word identification from tachistoscopic
presentation clearly indicate that contextual information can be used to
facilitate word identification under 1inadequate stimulus conditions.
However, these results do not provide strong evidence that such an
interaction is occurring during normal reading. Other forms of evidence
using tasks more similar to reading (proofreading errors and errors in
reading aloud), though compatible with this position, also do not require
it.

Three aspects of perception were identified that might be affected by
contextual information: where the eyes are sent, the visual region attended
to, and the visual information within that region that is used for reading.
The studies conducted to date that investigate perception during reading are
not definitive on these issues. However, there currently appears to be no
clear evidence that the contextual information environment exerts control
over what visual information is used in reading, that 1is, over the
functional stimulus. In fact, subjects appear to be responding to
considerable visual detail of words that are almost completely constrained

by theilr prior context. From present evidence, 1t seems quite possible that
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contextual facilitation is not achieved by reducing the amount of visual

information a reader acquires from individual words.



Functional Stimulus in Reading

37
Reference Notes

McConkie, G. W. Where do we read? Paper presented at the annual
meeting of the Psychonomic Society, San Antonio, Texas, November 1978.

Hogaboam, T. W. The relationship of word identification and eye

movements during normal reading. Paper presented at the annual meeting

of the Psychonomic Society, Phoenix, Arizona, November 1979.

Zola, D. The perception of words in reading. Paper presented at the

annual meeting of the Psychonomic Society, Phoenix, Arizona, November

1979.



Functional Stimulus in Reading

38

References

Abrams, S. G., & Zuber, B. L. Some temporal characteristics of information

processing during reading. Reading Research Quarterly, 1972, 7, 40;51.

Allport, A. Word recognition in reading. In P. A. Kolers, M. E. Wrolstad,

& H. Bouma (Eds.), Processing visible language (Vol. 1). New York:

Plenum Press, 1979.
Bouma, H. Visual interference in the parafoveal recognition of initial and

final letters of words. Vision Research, 1973, 13, 767-782.

Bouma, H., & deVoogd, A. H. On the control of eye saccades in reading.

Vision Research, 1974, 14, 273-284.

Brown, R. Psychology and reading. In H. Levin & J. P. Williams (Eds.),

Basic studies on reading. New York: Basic Books, 1970.

Carpenter, P. A., & Just, M. A. Reading comprehension as eyes see it. 1In

M. A. Just & P. A. Carpenter (Eds.), Cognitive processes in

comprehension. Hillsdale, N.J.: Erlbaum, 1977.

Engel, F. L. Visual conspicuity as an external determinant of eye movements

and selective attention. Eindhoven, The Netherlands: Instituut voor

Perceptic on der Zoek, 1976.
Fischler, I., & Bloom, P. A. Automatic and attentional processes in the

effects of sentence contexts on word recognition. Journal of Verbal

Learning and Verbal Behavior, 1979, 18, 1-20.




Functional Stimulus in Reading

39

Frith, U. Reading by eye and writing by eéar. 1In P. A. Kolers, M. E.

Wrolstad, & H. Bouma (Eds.), Processing visible language (Vol. 1). New

York: Plenum Press, 1979.

Goodman, K. S. Reading: A psycholinguistic guessing game. Journal of the

Reading Specialist, 1967, 6, 126-135.

Goodman, K. S. Analysis of oral reading miscues: Applied

psycholinguistics. Reading Research Quarterly, 1969, 5, 9-30.

Haber, R. N. Visual perception. Annual Review of Psychology, 1978, 29,

31-59.
Halle, M., & Stevens, K. N. Remarks on analysis by synthesis and
distinctive features. In W. Wathen-Dunn & L. E. Woods (Eds.), Models

for the perception of speech and visual form. Cambridge, Mass.:

M.I.T. Press, 1967.
Hochberg, J. Components of literacy: Speculations and exploratory

research. In H. Levin & J. P. Williams (Eds.), Basic studies on

reading. New York: Basic Books, 1970.

Huey, E. B. The psychology and pedagogy of reading. Cambridge, Mass.:

M.I.T. Press, 1968. (Originally published, 1908.)
Jacobson, J. Z. Effects of association upon masking and reading latency.

Canadian Journal of Psychology, 1973, 27, 58-69.

Just, M. A., & Carpenter, P. A. Cognitive processes in reading: Models
based on readers” eye fixations. In C. A. Perfettl & A. M. Lesgold

(Eds.), Interactive processes in reading. Hillsdale, N.J.: Erlbaum,

in press.



Functional Stimulus in Reading

40

Levin, H., & Kaplan, E. L. Grammatical structure and reading. In H. Levin,

& J. P. Williams (Eds.), Basic studies on reading. New York: Basic

Books, 1970.
Levy-Schoen, A., & O“Regan, K. The control of eye movements in reading. In

P. A. Kolers, M. E. Wrolstad, & H. Bouma (Eds.), Processing visible

language (Vol. 1). New York: Plenum Press, 1979.
Marcel, A. J., & Patterson, K. E. Word recognition and production:
Reciprocity in clinical and normal studies. In J. Pequin (Ed.),

Attention and performance VII. Hillsdale, N.J.: Erlbaum, 1978.

McConkie, G. W. On the role and control of eye movements in reading. In

P. A. Kolers, M. E. Wrolstad, & H. Bouma (Eds.), Processing visible

language (Vol. 1). New York: Plenum Press, 1979.
McConkie, G. W., Hogaboam, T. W., Wolverton, G. S., Zola, D., & Lucas, P. A.
Toward the use of eye movements in the study of language processing.

Discourse Processes, 1979, 2, 157-177.

McConkie, G. W., & Rayner, K. Asymmetry of the perceptual span in reading.

Bulletin of the Psychonomic Society, 1976, 8, 365-368.

McConkie, G. W., Zola, D., Wolverton, G. S., & Burns, D. D. Eye movement

contingent display control in studying reading. Behavior Research

Methods and Instrumentation, 1978, 10, 154-166.

Meyer, D. E., & Schvaneveldt, R. W. Facilitation in recognizing pairs of
words: Evidence of a dependence between retrieval operations. Journal

of Experimental Psychology, 1971, 90, 227-234,




Functional Stimulus in Reading

41

Miller, G. A., Helse, G. A., & Lichten, W. The intelligibility of speech as
a function of the context of the test materials. Journal of

Experimental Psychology, 1951, 41, 329-335.

Miller, G. A., & Isard, S. Some perceptual consequences of linguistic

rules. Journal of Verbal Learning and Verbal Behavior, 1963, 2,

217-228.
Morton, J. The effects of context oﬁ the visual duration threshold for

words. British Journal of Psychology, 1964, 55, 165-180.

Neisser, U. Cognitive psychology. New York: Appleton-Century-Crofts,

1967.
Neisser U., & Becklen, R. Selective looking: Attending to visually-

specified events. Cognitive Psychology, 1975, 7, 138-150.

0°Neil, W. M. The effect of verbal association on tachistoscopic

recognition. Australian Journal of Psychology, 1953, 5, 42-45.

0“Regan, J. K. Moment to moment control of eye saccades as a function of
textual parameters in reading. In P. A. Kolers, M. E. Wrolstad, &

H. Bouma (Eds.), Processing visible language (Vol. 1). New York:

Plenum Press, 1979.
Perfetti, C. A., & Roth, S. Some of the Interactive processes in reading
and their role in reading skill. In C. A. Perfetti & A. M. Lesgold

(Eds.), Interactive processes in reading. Hillsdale, N.J.: Erlbaum,

in press.

Pillsbury, W. B. A study in apperception. American Journal of Psychology,

1897, 8, 315-393.



Functional Stimulus in Reading

42

Rayner, K. Parafoveal identification during a fixation in reading. Acta

Psychologica, 1975, 39, 271-282.

Rayner, K. Eye movements in reading and information processing.

Psychological Bulletin, 1978, 85, 618-660.

Rayner, K., & McConkie, G. W. What guldes a reader”s eye movements? Vision
Research, 1976, 16, 829-837.
Rayner, K., McConkie, G. W., & Ehrlich, S. Eye movements and integrating

information across fixations. Journal of Experimental Psychology:

Human Perception and Performance, 1978, 4, 529-544.

Reder, S. M. On-line monitoring of eye position signals in contingent and

noncontingent paradigms. Behavior Research Methods and

Instrumentation, 1973, 5, 218-228.

Rouse, R. 0., & Verinis, J. S. The effect of associative connections on the

recognition of flashed words. Journal of Verbal Learning and Verbal

Behavior, 1962, 1, 300-303.
Rumelhart, D. E. Toward an interactive model of reading. In S. Dornic

(Ed.), Attention and performance VI. Hillsdale, N.J.: Erlbaum, 1977.

Samuels, S. J. Effects of word associations on the recognition of flashed

words. Journal of Educational Psychology, 1969, 60, 97-102f

Sawyer, D. J. Intra-sentence grammatical constraints in readers” sampling

of the visual display. Unpublished doctoral dissertation, Cornell

University, 1971.



Functional Stimulus in Reading

43

Shebilske, W. Reading eye movements from an information-processing point of

view. In D. Massaro (Ed.), Understanding language. New York:

Academic Press, 1975.

Smith, F. Understanding reading. New York: Holt, Rinehart & Winston,

1971.
Smith, P. T., & Groat, A. Spelling patterns, letter cancellation and the
processing of text. In P. A. Kolers, M. E. Wrolstad, & H. Bouma

(Eds.), Processing visible language (Vol. 1). New York: Plenum Press,

1979.

Sperling, G., & Melchner, M. J. The attention operating characteristic:
Examples from visual search. Science, 1978, 202, 315-318.

Stanovich, K. E. Attentional and automatic context effects in feading. In

C. A. Perfetti & A. M. Lesgold (Eds.), Interactive processes in

reading. Hillsdale, N.J.: Erlbaum, in press.
Tulving, E., & Gold, C. Stimulus information and contextual information as
determinants of tachistoscopic recognition of words. Journal of

Experimental Psychology, 1963, 66, 319-327.

Tulving, E., Mandler, G., & Baumal, P. Interaction of two sources of

information in tachistoscopic word recognition. Canadian Journal of

Psychology, 1964, 18, 62-71.



Functional Stimulus in Reading

44

Wanat, S. F. Linguistic structure in reading: Models from the research of

project literacy. In F. B. Davis (Ed), The literature of research in

reading with emphasis on models. Final report for Project No. 2: The

Literature Search, Contract No. OEC-0-70-4790 (5008). New Brunswick,
N.J.: Rutgers University, Graduate School of Education, 1971.
Willows, D. M. Reading between the lines: Selective attention in good and

poor readers. Child Developmené, 1974, 45, 408-415.




No

No

No

No

No

No

No.

CENTER FOR THE STUDY OF READING
READING EDUCATION REPORTS

1: Durkin, D. Comprehension Instruction—Where are You? October 1977. (ERIC Document Repro-
duction Service No. ED 146 566, 14p., PC-$1.82, MF-$.83)

. 2: Asher, S. R. Sex Differences in Reading Achievement, October 1977. (ERIC Document Reproduc-

tion Service No. ED 146 567, 30p., PC-$3.32, MF-$.83)

. 3: Adams, M. J,, Anderson, R. C., & Durkin, D. Beginning Reading: Theory and Practice, November

1977. (ERIC Document Reproduction Service No. ED 151 722, 15p., PC-$1.82, MF-$.83)

. 4: Jenkins, J. R, & Pany, D. Teaching Reading Comprehension in the Middle Grades, January 1978

(ERIC Document Reproduction Service No. ED 151 756, 36p., PC-$3.32, MF-$.83)

. 5: Bruce, B. What Makes a Good Story?, June 1978. (ERIC Document Reproduction Service No.

ED 158 222, 16p., PC-$1.82, MF-$.83)

. 6: Anderson, T. H. Another Look at the Self-Questioning Study Technique, September 1978. (ERIC

Document Reproduction Service No. ED 163 441, 19p., PC-$1.82, MF-$.83)

. 7: Pearson, P. D, & Kamil, M. L. Basic Processes and Instructional Practices in Teaching Reading,

December 1978. (ERIC Document Reproduction Service No. ED 165 118, 29p., PC-$3.32, MF-$.83)

No. 8: Collins, A, & Haviland, S. E. Children’s Reading Problems, June 1979. (ERIC Document Reproduc-

tion Service No. ED 172 188, 19p., PC-$1.82, MF-$.83)

No. 9: Schallert, D. L, & Kleiman, G. M. Some Reasons Why Teachers are Easier to Understand than

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

Textbooks, June 1979. (ERIC Document Reproduction Service No. ED 172 189, 17p., PC-$1.82, MF-
$.83)

10: Baker, L. Do | Understand or Do | not Understand: That is the Question, July 1979. (ERIC
Document Reproduction Service No. ED 174 948, 27p., PC-$3.32, MF-$.83)

11: Anderson, R. C., & Freebody, P. Vocabulary Knowledge and Reading, August 1979. (ERIC Docu-
ment Reproduction Service No. ED 177 470, 52p., PC-$4.82, MF-$.83)

12: Joag-dev, C., & Steffensen, M. S. Studies of the Bicultural Reader: Implications for Teachers and
Librarians, January 1980. (ERIC Document Reproduction Service No. ED 181 430, 28p., PC-$3.32, MF-
$.83)

13: Adams, M., & Bruce, B. Background Knowledge and Reading Comprehension, January 1980.
(ERIC Document Reproduction Service No. ED 181 431, 48p., PC-$3.32, MF-$.83)

14: Rubin, A. Making Stories, Making Sense (includes a response by T. Raphael and J. LaZansky),
January 1980. (ERIC Document Reproduction Service No. ED 181 432, 42p., PC-$3.32, MF-$.83)

15: Tierney, R. J.,, & LaZansky, J. The Rights and Responsibilities of Readers and Writers: A Contrac-
tual Agreement (includes responses by R. N. Kantor and B. B. Armbruster), January 1980. (ERIC Docu-
ment Reproduction Service No. ED 181 447, 32p., PC-$3.32, MF-$.83)

16: Anderson, T. H., Armbruster, B. B, & Kantor, R. N. How Clearly Written are Children’s Textbooks?
Or, Of Bladderworts and Alfa (includes a response by M. Kane, Senior Editor, Ginn and Company),
August 1980. ‘

17: Tierney, R. J, Mosenthal, J, & Kantor, R. N. Some Classroom Applications of Text Analysis:
Toward Improving Text Selection and Use, August 1980.

18: Steinberg, C., & Bruce, B. Higher-Level Features in Children’s Stories: Rhetorical Structure and
Conflict, October 1980.

19: Durkin, D. What is the Value of the New Interest in Reading Comprehension?, November 1980.



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

CENTER FOR THE STUDY OF READING
TECHNICAL REPORTS

1: Halff, H. M. Graphical Evaluation of Hierarchical Clustering Schemes, October 1975. (ERIC Docu-
ment Reproduction Service No. ED 134 926, 11p., PC-$1.82, MF-$.83)

2: Spiro, R. J. Inferential Reconstruction in Memory for Connected Discourse, October 1975. (ERIC
Document Reproduction Service No. ED 136 187, 81p., PC-$6.32, MF-$.83)

3: Goetz, E. T. Sentences in Lists and in Connected Discourse, November 1975, (ERIC Document
Reproduction Service No. ED 134 927, 75p., PC-$4.82, MF-$.83)

4: Alessi, S. M, Anderson, T. H., & Biddle, W. B. Hardware and Software Considerations in Computer
Based Course Management, November 1975. (ERIC Document Reproduction Service No. ED 134 928,
21p., PC-$1.82, MF-$.83)

5: Schallert, D. L. Improving Memory for Prose: The Relationship between Depth of Processing and
Context, November 1975. (ERIC Document Reproduction Service No. ED 134 929, 37p.,, PC-$3.32, MF-
$.83)

6: Anderson, R. C., Goetz, E. T., Pichert, J. W, & Halff, H. M. Two Faces of the Conceptual Peg
Hypothesis, January 1976. (ERIC Document Reproduction Service No. ED 134 930, 29p., PC-$3.32,
MF-$.83) ~

7: Ortony, A. Names, Descriptions, and Pragmatics, February 1976. (ERIC Document Reproduction
Service No. ED 134 931, 25p., PC-$1.82, MF-$.83)

8: Mason, J. M. Questioning the Notion of Independent Processing Stages in Reading, February
1976. {Journal of Educational Psychology, 1977, 69, 288-297)

9: Siegel, M. A. Teacher Behaviors and Curriculum Packages: Implications for Research and
Teacher Education, April 1976. (ERIC Document Reproduction Service No. ED 134 932, 42p., PC-
$3.32, MF-$.83)

10: Anderson, R. C., Pichert, J. W., Goetz, E. T., Schallert, D. L, Stevens, K. C,, & Trollip, S: R. Instantia-
tion of General Terms, March 1976. (ERIC Document Reproduction Service No. ED 134 933, 30p., PC-
$3.32, MF-$.83)

11: Armbruster, B. B. Learning Principles from Prose: A Cognitive Approach Based on Schema
Theory, July 1976. (ERIC Document Reproduction Service No. ED 134 934, 48p., PC-$3.32, MF-$.83)
12: Anderson, R. C., Reynolds, R. E., Schallert, D. L, & Goetz, E. T. Frameworks for Comprehending
Discourse, July 1976.. (ERIC Document Reproduction Service No. ED 134 935, 33p., PC-$3.32, MF-$.83)
13: Rubin, A. D, Bruce, B. C, & Brown, J. S. A Process-Oriented Language for Describing Aspects of
Reading Comprehension, November 1976. (ERIC Document Reproduction Service No. ED 136 188,
41p., PC-$3.32, MF-$.83)

14: Pichert, J. W, & Anderson, R. C. Taking Different Perspectives on a Story, November 1976.
(ERIC Document Reproduction Service No. ED 134 936, 30p., PC-$3.32, MF-$.83)

15: Schwartz, R. M. Strategic Processes in Beginning Reading, November 1976. (ERIC Document
Reproduction Service No. ED 134 937, 19p., PC-$1.82, MF-$.83)

16: Jenkins, J. R, & Pany, D. Curriculum Biases in Reading Achievement Tests, November 1976
(ERIC Document Reproduction Service No. ED 134 938, 24p., PC-$1.82, MF-$.83)

17: Asher, S. R, Hymel, S, & Wigfield, A. Children’s Comprehension of High- and Low-interest
Material and a Comparison of Two Cloze Scoring Methods, November 1976. (ERIC Document Repro-
duction Service No. ED 134 939, 32p., PC-$3.32, MF-$.83)

18: Brown, A. L, Smiley, S. S, Day, J. D, Townsend, M. A. R, & Lawton, S. C. Intrusion of a Thematic
Idea in Children’s Comprehension and Retention of Stories, December 1976. (ERIC Document Repro-
duction Service No. ED 136 189, 39p., PC-$3.32, MF-$.83)

19: Kleiman, G. M. The Prelinguistic Cognitive Basis of Children’s Communicative Intentions, Febru-
ary 1977. (ERIC Document Reproduction Service No. ED 134 940, 51p., PC-$4.82, MF-$.83)

20: Kleiman, G. M. The Effect of Previous Context on Reading Individual Words, February 1977.
(ERIC Document Reproduction Service No. ED 134 941, 76p., PC-$6.32, MF-$.83)

21: Kane, J. H., & Anderson, R. C. Depth of Processing and Interference Effects in the Learning and
Remembering of Sentences, February 1977. (ERIC Document Reproduction Service No. ED 134 942,
29p., PC-$3.32, MF-$.83)



No. 22: Brown, A. L, & Campione, J. C. Memory Slrategies in Learning: Training Children to Study Stra-
tegically, March 1977. (ERIC Document Reproduction Service No. ED 136 234, 54p., PC-$4.82, MF-
$.83)

'No. 23: Smiiley, S. S, Oakley, D. D, Worthen, D., Campione, J. C, & Brown, A. L. Recall of Thematically
Relevant Material by Adolescent Good and Poor Readers as a Function of Written Versus Oral
Presentation, March 1977. (ERIC Document Reproduction Service No. ED 136 235, 23p., PC-$1.82,
MF$-.83)

No. 24; Anderson, R. C., Spiro, R. J., & Anderson, M. C. Schemata as Scaffolding for the Representation
of Information in Connected Discourse, March 1977. (ERIC Document Reproduction Service No.
ED 136 236, 18p., PC-$1.82, MF-$.83)

No. 25: Pany, D, & Jenkins, J. R. Learning Word Meanings: A Comparison of Instructional Procedures
and Effects on Measures of Reading Comprehension with Learning Disabled Students, March 1977.
(ERIC Document Reproduction Service No. ED 136 237, 34p., PC-$3.32, MF-$.83)

No. 26: Armbruster, B. B., Stevens, R. J,, & Rosenshine, B. Analyzing Content Coverage and Emphasis: A
Study of Three Curricula and Two Tests, March 1977. (ERIC Document Reproduction Service No.
ED 136 238, 22p., PC-$1.82, MF-$.83)

No. 27: Ortony, A, Reynolds, R. E., & Arter, J. A. Metaphor: Theoretical and Empirical Research, March
1977. (ERIC Document Reproduction Service No. ED 137 752, 63p., PC-$4.82, MF-$.83)

No. 28: Ortony, A. Remembering and Understanding Jabberwocky and Small-Talk, March 1977. (ERIC
Document Reproduction Service No. ED 137 753, 36p., PC-$3.32, MF-$.83)

No. 29: Schallert, D. L., Kleiman, G. M., & Rubin, A. D. Analyses of Differences between Written and Oral
Language, April 1977. (ERIC Document Reproduction Service No. ED 144 038, 33p., PC-$3.32, MF-
$.83)

No. 30: Goetz, E. T, & Osborn, J. Procedures for Sampling Texts and Tasks in- Kindergarten through
Eighth Grade, April 1977. (ERIC Document Reproductlon Service No. ED 146 565, 80p., PC-$6.32, MF-
$.83)

No. 31: Nash-Webber, B. Anaphora: A Cross-Disciplinary Survey, April 1977. (ERIC Document Reproduc-
tion Service No. ED 144 039, 43p., PC-$3.32, MF-$.83)

No. 32: Adams, M. J, & Collins, A. A Schema-Theoretic View of Reading Comprehension, April 1977.
(ERIC Document Reproduction Service No. ED 142 971, 49p., PC-$3.32, MF-$.83)

No. 33: Huggins, A. W. F. Syntactic Aspects of Reading Comprehension, April 1977. (ERIC Document
Reproduction Service No. ED 142 972, 68p., PC-$4.82, MF-$.83)

No. 34: Bruce, B.C. Plans and Social Actions, April 1977. (ERIC Document Reproduction Service No.
ED 149 328, 45p., PC-$3.32, MF-$.83)

No. 35: Rubin, A. D. A Theoretical Taxonomy of the Differences between Oral and Written Language,
January 1978. (ERIC Document Reproduction Service No. ED 150 550, 61p., PC-$4.82, MF-$.83)

No. 36: Nash-Webber, B., & Reiter, R. Anaphora and Logical Form: On Formal Meaning Representation
‘for Natural Language, April 1977. (ERIC Document Reproduction Service No. ED 142 973, 42p., PC-
$3.32, MF-$.83) '

No. 37: Adams, M. J. Failures to Comprehend and Levels of Processing in Reading, April 1977. (ERIC
Document Reproduction Service No. ED 145 410, 51p., PC-$4.82, MF-$.83)

No. 38: Woods, W. A. Multiple Theory Formation in High-Level Perception, April 1977. (ERIC Document
Reproduction Service No. ED 144 020, 58p., PC-$4.82, MF-$.83)

No. 40: Collins, A., Brown, J. S., & Larkin, K. M. Inference in Text Understanding, December 1977. (ERIC
Document Reproduction Service No. ED 150 547, 48p., PC-$3.32, MF-$.83)

No. 41: Anderson, R. C., & Pichert, J. W. Recall of Previously Unrecallable Information Following a Shift
in Perspective, April 1977. (ERIC Document Reproduction Service No. ED 142 974, 37p., PC-$3.32,
MF-$.83)

No. 42: Mason, J, Osborn, J, & Rosenshine, B. A Consideration of Skill Hierarchy Approaches to the
Teaching of Reading, December 1977. (ERIC Document Reproduction Service No. ED 150 549, 176p.,
PC-$12.32, MF-$.83)

No. 43: Collins, A., Brown, A. L, Morgan, J. L, & Brewer, W. F. The Analysis of Reading Tasks and Texts,
April 1977. (ERIC Document Reproduction Service No. ED 145 404, 96p., PC-$6.32, MF-$.83)

No. 44: McClure, E. Aspects of Code-Switching in the Discourse of Bilingual Mexican-American Children,
April 1977. (ERIC Document Reproduction Service No. ED 142 975, 38p., PC-$3.32, MF- $.83)

No. 45: Schwartz, R. M. Relation of Context Utilization and Orthographic Automaticity in Word Identifi-
cation, May 1977. (ERIC Document Reproduction Service No. ED 137 762, 27p., PC-$3.32, MF-$.83)



No. 46: Anderson, R. C,, Stevens, K. C, Shifrin, Z, & Osborn, J. Instantiation of Word Meanings in Chil-

dren, May 1977. (ERIC Document Reproduction Service No. ED 142 976, 22p., PC-$1.82, MF-$.83)

No. 47: Brown, A. L. Knowing When, Where, and How to Remember: A Problem of Metacognition, June

No.

1977. (ERIC Document Reproduction Service No. ED 146 562, 152p., PC-$10.82, MF-$.83)
48: Brown, A. L, & Deloache, J. S. Skills, Plans, and Self-Regulation, July 1977. (ERIC Docurment
Reproduction Service No. ED 144 040, 66p., PC-$4.82, MF-$.83)

No. 49: Goetz, E. T. Inferences in the Comprehension of and Memory for Text, July 1977. (ERIC Docu-

ment Reproduction Service No. ED 150 548, 97p., PC-$6.32, MF-$.83)

No. 50: Anderson, R. C. Schema-Directed Processes in Language Comprehension, July 1977. (ERIC

No.

No.

Document Reproduction Service No. ED 142 977, 33p., PC-$3.32, MF-$.83)

51: Brown, A. L. Theories of Memory and the Problems of Development: Activity, Growth, and
Knowledge, July 1977. (ERIC Document Reproduction Service No. ED 144 041, 59p., PC-$4.82, MF-
$.83)

52: Morgan, J. L. Two Types of Convention in Indirect Speech Acts, July 1977. (ERIC Document
Reproduction Service No. ED 145 405, 40p., PC-$3.32, MF-$.83)

No. 53: Brown, A. L, Smiley, S. S, & Lawton, S. C. The Effects of Experience on the Selection of Suitable

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No

No

Retrieval Cues for Studying from Prose Passages, July 1977. (ERIC Document Reproduction Service
No. ED 144 042, 30p., PC-$3.32, MF-$.83)

54: Fleisher, L. S, & Jenkins, J. R. Effects of Contextualized and Decontextualized Practice Condi-
tions on Word Recognition, July 1977. (ERIC Document Reproduction Service No. ED 144 043, 37p.,
PC-$3.32, MF-$.83)

55: Jenkins, J. R, & Larson, K. Evaluating Error Correction Procedures for Oral Reading, June 1978
(ERIC Document Reproduction Service No. ED 158 224, 34p., PC-$3.32, MF-$.83)

56: Anderson, T. H., Standiford, S. N., & Alessi, S. M. Computer Assisted Problem Solving in an Intro-
ductory Statistics Course, August 1977. (ERIC Document Reproduction Service No. ED 146 563, 26p.,
PC-$3.32, MF-$.83) '

57: Barnitz, J. Interrelationship of Orthography and Phonological Structure in Learning to Read,
August 1977.. (ERIC Document Reproduction Service No. ED 150 546, 62p., PC-$4.82, MF-$.83)

58: Mason, J. M. The Role of Strategy in Reading in the Mentally Retarded, September 1977. (ERIC
Document Reproduction Service No. ED 145 406, 28p., PC-$3.32, MF-$.83) '

59: Mason, J. M. Reading Readiness: A Definition and Skills Hierarchy from Preschoolers’ Develop-
ing Conceptions of Print, September 1977. (ERIC Document Reproduction Service No. ED 145 403,
57p., PC-$4.82, MF-$.83)

60: Spiro, R. J., & Esposito, J. J. Superficial Processing of Explicit Inferences in Text, December
1977. (ERIC Document Reproduction Service No. ED 150 545, 27p., PC-$3.32, MF-$.83)

65: Brewer, W. F. Memory for the Pragmatic Implications of Sentences, October 1977. (ERIC Docu-
ment Reproduction Service No. ED 146 564, 27p., PC-$3.32, MF-$.83)

66: Brown, A. L, & Smiley, S. S. The Development of Strategies for Study Prose Passages, October
1977. (ERIC Document Reproduction Service No. ED 145 371, 59p., PC-$4.82, MF-$.83)

68: Stein, N. L, & Nezworski, T. The Effects of Organization and Instructional Set on Story Memory,
January 1978. (ERIC Document Reproduction Service No. ED 149 327, 41p., PC-$3.32, MF-$.83)

69: Stein, N. L. How Children Understand Stories: A Developmental Analysis, March 1978. (ERIC
Document Reproduction Service No. ED 153 205, 68p., PC-$4.82, MF-$.83)

76. Thieman, T. J., & Brown, A. L. The Effects of Semantic and Formal Similarity on Recognition
Memory for Sentences in Children, November 1977. (ERIC Document Reproduction Service No.
ED 150 551, 26p., PC-$3.32, MF-$.83) .

77: Nash-Webber, B. L. Inferences in an Approach to Discourse Anaphora, January 1978. (ERIC
Document Reproduction Service No. ED 150 552, 30p., PC-$3.32, MF-$.83)

78: Gentner, D. On Relational Meaning: The Acquisition of Verb Meaning, December 1977. (ERIC
Document Reproduction Service No. ED 149 325, 46p., PC-$3.32, MF-$.83)

79: Royer, J. M. Theories of Learning Transfer, January 1978. (ERIC Document Reproduction Service
No. ED 149 326, 55p., PC-$4.82, MF-$.83)

. 80: Arter, J. A, & Jenkins, J. R. Differential Diagnosis-Prescriptive Teaching: A Critical Appraisal,

January 1978. (ERIC Document Reproduction Service No. ED 150 578, 104p., PC-$7.82, MF-$.83)
. 81: Shoben, E. J. Choosing a Model of Sentence Picture Comparisons: A Reply to Catlin and Jones,
February 1978. (ERIC Document Reproduction Service No. ED 150 577, 30p., PC-$3.32, MF-$.83)



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

82: Steffensen, M. S. Bereiter and Engelmann Reconsidered: The Evidence from Children Acquiring
Black English Vernacular, March 1978. (ERIC Document Reproduction Service No. ED 153 204, 31p,,
PC-$3.32, MF-$.83)

83: Reynolds, R. E., Standiford, S. N., & Anderson, R. C Distribution of Reading Time When Questions
are Asked about a Restricted Category of Text Information, April 1978. (ERIC Document Reproduc-
tion Service No. ED 153 206, 34p., PC-$3.32, MF-$.83)

84: Baker, L. Processing Temporal Relationships in Simple Stories: Effects of Input Sequence, April
1978. (ERIC Document Reproduction Service No. ED 157 016, 54p., PC-$4.82, MF-$.83)

85: Mason, J. M, Knisely, E., & Kendall, J. Effects of Polysemous Words on Sentence Comprehen-
sion, May 1978. (ERIC Document Reproduction Service No. ED 157 015, 34p., PC-$3.32, MF-$.83)

86: Anderson, T. H, Wardrop, J. L, Hively W, Muller, K. E, Anderson, R. 1, Hastings, C. N, &
Fredericksen, J. Development and Trial of a Model for Developing Domain Referenced Tests of
Reading Comprehension, May 1978. (ERIC Document Reproduction Service No. ED 157 036, 69p,
PC-$4.82, MF-$.83)

87. Andre, M. E. D. A, & Anderson, T. H. The Development and Evaluation of a Self-Questioning
Study Technique, June 1978. (ERIC Document Reproduction Service No. ED 157 037, 37p., PC-$3.32,
MF-$.83)

88: Bruce, B. C., & Newman, D. Interacting Plans, June 1978. (ERIC Document Reproduction Service
No. ED 157 038, 100p., PC-$6.32, MF-$.83)

89: Bruce, B. C, Collins, A, Rubin, A. D., & Gentner, D. A Cognitive Science Approach to Writing, June
1978. (ERIC Document Reproduction Service No. ED 157 039, 57p., PC-$4.82, MF-$.83)

90: Asher, S. R. Referential Communication, June 1978. (ERIC Document Reproduction Service No.
ED 159 597, 71p., PC-$4.82, MF-$.83)

91: Royer, J. M., & Cunningham, D. J. On the Theory and Measurement of Reading Comprehension,
June 1978. (ERIC Document Reproduction Service No. ED 157 040, 63p., PC-$4.82, MF-$.83)

92: Mason, J. M, Kendall, J. R. Facilitating Reading Comprehension Through Text Structure Manipu-
lation, June 1978. (ERIC Document Reproduction Service No. ED 157 041, 36p., PC-$3.32, MF-$.83)

93: Ortony, A, Schallert, D. L, Reynolds, R. E., & Antos, S. J. Interpreting Metaphors and Idioms:
Some Effects of Context on Comprehension, July 1978. (ERIC Document Reproduction Service No.
ED 157 042, 41p., PC-$3.32, MF-$.83)

94: Brown, A. L, Campione, J. C., & Barclay, C. R. Training Self- Check/ng Routines for Estimating
Test Readlness Generalization from List Learning to Prose Recall, July 1978. (ERIC Document
Reproduction Service No. ED 158 226, 41p., PC-$3.32, MF-$.83)

95. Reichman, R. Conversational Coherency, July 1978. (ERIC Document Reproduction Service No.
ED 159 658, 86p., PC-$6.32, MF-$.83)

96; Wigfield, A, & Asher, S.R. Age Differences in Children’'s Referential Communication Perfor-

-mance: An Investigation of Task Effects, July 1978. (ERIC Document Reproduction Service No.
ED 159 659, 31p., PC-$3.32, MF-$.83)

97: Steffensen, M. S., Jogdeo, C, & Anderson, R.C. A Cross-Cultural Perspective on Reading
Comprehension, July 1978. (ERIC Document Reproduction Service No. ED 159 660, 41p., PC-$3.32,
MF-$.83)

98: Green, G. M. Discourse Functions of Inversion Construction, July 1978. (ERIC Document Repro-
duction Service No. ED 160 998, 42p., PC-$3.32, MF-$.83)

99: Asher, S. R. Influence of Topic Interest on Black Children and White Children’s Reading
Comprehension, July 1978. (ERIC Document Reproduction Service No. ED 159 661, 35p., PC-$3.32,
MF-$.83)

100: Jenkins, J. R, Pany, D, & Schreck, J. Vocabulary and Reading Comprehension: Instructional
Effects, August 1978. (ERIC Document Reproduction Service No. ED 160 999, 50p., PC-$3.32, MF-
$.83)

101: Shoben, E. J,, Rips, L. J., & Smith, E. E. /Issues in Semantic Memory: A Response to Glass and
Holyoak, August 1978. (ERIC Document Reproduction Service No. ED 159 662, 85p., PC-$6.32, MF-
$.83)

102: Baker, L, & Stein, N. L. The Development of Prose Comprehension Skills, September 1978
(ERIC Document Reproduction Service No. ED 159 663, 69p., PC-$4.82, MF-$.83)

103: Fleisher, L. S., Jenkins, J. R, & Pany, D. Effects on Poor Readers’ Comprehension of Training in
Rapid Decoding, September 1978. (ERIC Document Reproduction Service No. ED 159 664, 39p., PC-
$3.32, MF-$.83)



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

104: Anderson, T. H. Study Skills and Learning Strategies, September 1978. (ERIC Document Repro-
duction Service No. ED 161 000, 41p., PC-$3.32, MF-$.83)

105: Ortony, A. Beyond Literal Similarity, October 1978. (ERIC Document Reproduction Service No.
ED 166 635, 58p., PC-$4.82, MF-$.83)

106: Durkin, D. What Classroom Observations Reveal about Reading Comprehension Instruction,
October 1978. (ERIC Document Reproduction Service No. ED 162 259, 94p., PC-$6.32, MF-$.83)

107: Adams, M. J. Models of Word Recognition, October 1978. (ERIC Document Reproduction Ser-
vice No. ED 163 431, 93p,, PC-$6.32, MF-$.83)

108: Reder, L. M. Comprehension and Retention of Prose: A Literature Review, November 1978,
(ERIC Document Reproduction Service No. ED 165 114, 116p., PC-$7.82, MF-$.83)

109: Wardrop, J. L, Anderson, T. H,, Hively, W., Anderson, R. |, Hastings, C. N., & Muller, K. E. A Frame-
work for Analyzing Reading Test Characteristics, December 1978. (ERIC Document Reproduction
Service No. ED 165 117, 65p., PC-$4.82, MF-$.83)

110: Tirre, W. C, Manelis, L, & Leicht, K. L. The Effects of Imaginal and Verbal Strategies on Prose
Comprehension in Adults, December 1978. (ERIC Document Reproduction Service No. ED 165 116,
27p., PC-$3.32, MF-$.83) ,
111: Spiro, R. J., & Tirre, W. C. Individual Differences in Schema Utilization During Discourse Pro-
cessing, January 1979. (ERIC Document Reproduction Service No. ED 166 651, 29p., PC-$3.32, MF-
$.83) ‘ :

112: Ortony, A. Some Psycholinguistic Aspects of Metaphor, January 1979. (ERIC Document Repro-
duction Service No. ED 165 115, 38p., PC-$3.32, MF-$.83)

113: Antos, S. J. Processing Facilitation in a Lexical Decision Task, January 1979. (ERIC Document
Reproduction Service No. ED 165 129, 84p., PC-$6.32, MF-$.83)

114: Gentner D. Semantic Integration at the Level of Verb Meaning, February 1979. (ERIC Docu-
ment Reproduction Service No. ED 165 130, 39p., PC-$3.32, MF-$.83)

115: Gearhart, M, & Hall, W. S. Internal State Words: Cultural and Situational Variation in Vocabu-
lary Usage, February 1979. (ERIC Document Reproduction Service No. ED 165 131, 66p., PC-$4.82,
MF-$.83)

116: Pearson, P. D, Hansen, J, & Gordon, C. The Effect of Background Knowledge on Young
Children’s Comprehension of Explicit and Implicit Information, March 1979. (ERIC Document Repro-
duction Service No. ED 169 521, 26p., PC-$3.32, MF-$.83)

117: Barnitz, J. G. Reading Comprehension of Pronoun-Referent Structures by Children in Grades
Two, Four, and Six, March 1979. (ERIC Document Reproduction Service No. ED 170 731, 51p., PC-
$4.82, MF-$.83) ,

118: Nicholson, T, Pearson, P. D, & Dykstra, R. Effects of Embedded Anomalies and Oral Reading
Errors on Children’s Understanding of Stories, March 1979. (ERIC Document Reproduction Service
No. ED 169 524, 43p., PC-$3.32, MF-$.83)

119: Anderson, R. C,, Pichert, J. W,, & Shirey, L. L. Effects of the Reader’s Schema at Different Points
in Time, April 1979. (ERIC Document Reproduction Service No. ED 169 523, 36p., PC-$3.32, MF-$.83)
120: Canney, G., & Winograd, P. Schemata for Reading and Reading Comprehension Performance,
April 1979. (ERIC Document Reproduction Service No. ED 169 520, 99p., PC-$6.32, MF-$.83)

121: Hall, W. S., & Guthrie, L. F. On the Dialect Question and Reading, May 1979. (ERIC Document
Reproduction Service No. ED 169 522, 32p.,, PC-$3.32, MF-$.83) :

122: McClure, E., Mason, J, & Barnitz, J. Story Structure and Age Effects on Children’s Ability to
Sequence Stories, May 1979. (ERIC Document Reproduction Service No. ED 170 732, 75p., PC-$4.82,
MF-$.83)

123: Kieiman, G. M., Winograd, P. N, & Humphrey, M. M. Prosody and Children’s Parsing of Sen-
tences, May 1979. (ERIC Document Reproduction Service No. ED 170 733, 28p., PC-$3.32, MF-$.83)
124: Spiro, R. J. Etiology of Reading Comprehension Style, May 1979. (ERIC Document Reproduction
Service No. ED 170 734, 21p., PC-$1.82, MF-$.83)

125: Hall, W. S, & Tirre, W. C. The Communicative Environment of Young Children: Social Class,
Ethnic, and Situational Differences, May 1979. (ERIC Document Reproduction Service No.
ED 170 788, 30p., PC-$3.32, MF-$.83)

126: Mason, J., & McCormick, C. Testing the Development of Reading and Linguistic Awareness,
May 1979. (ERIC Document Reproduction Service No. ED 170 735, 50p., PC-$3.32, MF-$.83)



No.
No.
No.

No.

No.

No.

No.
No.

No.
No.

No.

No.
No.
No.

No.

No.

No.
No.
No.
No.

No.
No.

No.

127: Brown, A. L., & Campione, J. C. Permissible Inferences from the Outcome of Training Studies in
Cognitive Development Research, May 1979. (ERIC Document Reproduction Service No. ED 170 736,
34p., PC-$3.32, MF-$.83)

128: Brown, A. L, & French, L. A. The Zone of Potential Development: Implications for Intelligence
Testing in the Year 2000, May 1979. (ERIC Document Reproduction Service No. ED 170 737, 46p.,
PC-$3.32, MF-$.83)

129: Nezworski, T., Stein, N. L, & Trabasso, T. Story Structure Versus Content Effects on Children’s
Recall and Evaluative Inferences, June 1979. (ERIC Document Reproduction Service No. ED 172 187,
49p., PC-$3.32, MF-$.83)

130: Bruce, B. Analysis of Interacting Plans as a Guide to the Understanding of Story Structure,
June 1979. (ERIC Document Reproduction Service No. ED 174 951, 43p., PC-$3.32, MF-$.83)

131: Pearson, P. D, Raphael, T., TePaske, N., & Hyser, C. The Function of Metaphor in Children’s
Recall of Expository Passages, July 1979. (ERIC Document Reproduction Service No. ED 174 950,
41p., PC-$3.32, MF-$.83)

132: Green, G. M. Organization, Goals, and Comprehensibility in Narratives: Newswriting, a Case
Study, July 1979. (ERIC Document Reproduction Service No. ED 174 949, 66p., PC-$4.82, MF-$.83)
133: Kleiman, G. M. The Scope of Facilitation of Word Recognition from Single Word and Sentence
Frame Contexts, July 1979. (ERIC Document Reproduction Service No. ED 174 947, 61p., PC-$4.82,
MF-$.83) .

134: McConkie, G. W., Hogaboam, T. W., Wolverton, G. S., Zola, D., & Lucas, P. A. Toward the Use of
Eye Movements in the Study of Language Processing, August 1979. (ERIC Document Reproduction
Service No. ED 174 968, 48p., PC-$3.32, MF-$.83)

135: Schwartz, R. M. Levels of Processing: The Strategic Demands of Reading Comprehension,
August 1979. (ERIC Document Reproduction Service No. ED 177 471, 45p., PC-$3.32, MF-$.83)

136: Anderson, R. C,, & Freebody, P. Vocabulary Knowledge, August 1979. (ERIC Document Repro-
duction Service No. ED 177 480, 71p., PC-$4.82, MF-$.83)

137: Royer, J. M, Hastings, C. N, & Hook, C. A Sentence Verification Technique for Measuring Read-
ing Comprehension, August 1979. (ERIC Document Reproduction Service No. ED 176 234, 34p., PC-
$3.32, MF-$.83)

138: Spiro, R. J. Prior Knowledge and Story Processing: Integration, Selection, and Variation,
August 1979. (ERIC Document Reproduction Service No. ED 176 235, 41p., PC-3.32, MF-$.83)

139: Asher, S. R, & Wigfield, A. Influence of Comparison Training on Children’s Referential Commun-
ication, August 1979. (ERIC Document Reproduction Service No. ED 177 493, 42p., PC-$3.32, MF-$.83)
140: Alessi, S. M., Anderson, T. H., & Goetz, E. T. An Investigation of Lookbacks During Studying, Sep-
tember 1979. (ERIC Document Reproduction Service No. ED 177 494, 40p., PC-$3.32, MF-$.83)

141: Cohen, P. R, & Perrault, C. R. Elements of a Plan-Based Theory of Speech Acts, September
1979. (ERIC Document Reproduction Service No. ED 177 497, 76p., PC-$6.32, MF.-$.83)

142: Grueneich, R, & Trabasso, T. The Story as Social Environment: Children's Comprehension and
Evaluation of Intentions and Consequences, September 1979. (ERIC Document Reproduction Service
No. ED 177 496, 56p., PC-$4.82, MF-$.83)

143: Hermon, G. On the Discourse Structure of Direct Quotation, September 1979. (ERIC Document
Reproduction Service No. ED 177 495, 46p., PC-$3.32, MF-$.83)

144: Goetz, E. T, Anderson, R. C., & Schallert, D. L. The Representation of Sentences in Memory, Sep-
tember 1979. (ERIC Document Reproduction Service No. ED 177 527, 71p., PC-$4.82, MF-$.83)

145: Baker, L. Comprehension Monitoring: Identifying and Coping with Text Confusions, September
1979. (ERIC Document Reproduction Service No. ED 177 525, 62p., PC-$4.82, MF-$.83)

146: Hall, W. S., & Nagy, W. E. Theoretical Issues in the Investigation of Words of Internal Report,
October 1979. (ERIC Document Reproduction Service No. ED 177 526, 108p., PC-$7.82, MF-$.83)

147: Stein, N. L, & Goldman, S. Children’s Knowledge about Social Situations: From Causes to
Consequences, October 1979. (ERIC Document Reproduction Service No. ED 177 524, 54p., PC-$4.82,
MF-$.83)

148: Hall, W. S., & Guthrie, L. F. Cultural and Situational Variation in Language Function and Use:
Methods and Procedures for Research, October 1979. (ERIC Document Reproduction Service No.
ED 179 944, 49p., PC-$3.32, MF-$.83)

149:; Pichert, J. W. Sensitivity to What is Important in Prose, November 1979. (ERIC Document
Reproduction Service No. ED 179 946, 64p., PC-$4.82, MF-$.83)



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

150: Dunn, B. R, Mathews, S. R, Il, & Bieger, G. Individual Differences in the Recall of Lower-Level
Textual Information, December 1979. (ERIC Document Reproduction Service No. ED 181 448, 37p.,
PC-$3.32, MF-$.83)

151: Gentner, D. Verb Semantic Structures in Memory for Sentences: Evidence for Componential
Representation, December 1979. (ERIC Document Reproduction Service No. ED 181 424, 75p., PC-
$4.82, MF-$.83)

152: Tierney, R. J, & Mosenthal, J. Discourse Comprehension and Production: Analyzing Text
Structure and Cohesion, January 1980. (ERIC Document Reproduction Service No. ED 179 945, 84p.,
PC-$6.32, MF-$.83)

153: Winograd, P, & Johnston, P. Comprehension Monitoring and the Error Detection Paradigm,
January 1980. (ERIC Document Reproduction Service No. ED 181 425, 57p., PC-$4.82, MF-$.83)

154: Ortony, A. Understanding Metaphors, January 1980. (ERIC Document Reproduction Service No.
ED 181 426, 52p., PC-$4.82, MF-$.83)

155: Anderson, T. H., & Armbruster, B. B. Studying, January 1980. (ERIC Document Reproduction
Service No. ED 181 427, 48p., PC-$3.32, MF-$.83)

156: Brown, A. L, & Campione, J. C. Inducing Flexible Thinking: The Problem of Access, January
1980. (ERIC Document Reproduction Service No. ED 181 428, 44p., PC-$3.32, MF-$.83)

157: Trabasso, T. On the Making of Inferences During Reading and Their Assessment, January
1980. (ERIC Document Reproduction Service No. ED 181 429, 38p., PC-$3.32, MF-$.83)

158: McClure, E., & Steffensen, M. S. A Study of the Use of Conjunctions across Grades and Ethnic
Groups, January 1980. (ERIC Document Reproduction Service No. ED 182 688, 43p., PC-$3.32, MF-
$.83)

159: Iran-Nejad, A. The Schema: A Structural or a Functional Pattern, February 1980. (ERIC Docu-
ment Reproduction Service No. ED 181 449, 46p., PC-$3.32, MF-$.83)

160: Armbruster, B. B, & Anderson, T. H. The Effect of Mapping on the Free Recall of Expository
Text, February 1980. (ERIC Document Reproduction Service No. ED 182 735, 49p., PC-$3.32, MF-$.83)
161: Hall, W. S, & Dore, J. Lexical Sharing in Mother-Child Interaction, March 1980. (ERIC Document

Reproduction Service No. ED 184 066, 39p., PC-$3.32, MF-$.83)

162: Davison, A, Kantor, R. N, Hannah, J,, Hermon, G., Lutz, R, Salzillo, R. Limitations of Readability
Formulas in Guiding Adaptations of Texts, March 1980. (ERIC Document Reproduction Service No.
ED 184 090, 157p., PC-$10.82, MF-$.83)

163: Linn, R. L, Levine, M. V., Hastings, C. N, & Wardrop, J. L. An Investigation of Item Bias in a Test
of Reading Comprehension, March 1980. (ERIC Document Reproduction Service No. ED 184 091,
97p., PC-$6.32, MF-$.83)

164: Seidenberg, M. S, Tanenhaus, M. K, & Leiman, J. M. The Time Course of Lexical Ambiguity
Resolution in Context, March 1980. (ERIC Document Reproduction Service No. ED 184 092, 58p., PC-
$4.82, MF-$.83)

165: Brown, A. L. Learning and Development: The Problems of Compatibility, Access, and Induc-
tion, March 1980. (ERIC Document Reproduction Service No. ED 184 093, 76p., PC-$6.32, MF-$.83)
166. Hansen, J., & Pearson, P.D. The Effects of Inference Training and Practice on Young
Children’s Comprehension, April 1980. (ERIC Document Reproduction Service No. ED 186 839, 53p.,
PC-$4.82, MF-$.83)

167: Straker, D. Y. Situational Variables in Language Use, April 1980. (ERIC Document Reproduction
Service No. ED 185 619, 49p., PC-$3.32, MF-$.83)

168: Green, G. M, Kantor, R. N, Morgan, J.L, Stein, N.L, Hermon, G, Salzillo, R, Sellner, M. B,
Bruce, B. C., Gentner, D, & Webber, B. L. Problems and Techniques of Text Analysis, April 1980.
(ERIC Document Reproduction Service No. ED 185 513, 173p., PC-$10.82, MF-$.83)

169: Green, G. M, Kantor, R. N, Morgan, J. L, Stein, N. L, Hermon, G., Salzillo, R, & Sellner, M. B.
Analysis of Babar Loses His Crown, April 1980. (ERIC Document Reproduction Service No.
ED 185 514, 89p., PC-$6.32, MF-$.83)

170: Green, G. M., Kantor, R. N, Morgan, J. L, Stein, N. L, Hermon, G.,, Salzillo, R, & Sellner, M. B.
Analysis of “The Wonderful Desert” April 1980. (ERIC Document Reproduction Service No.
ED 185 515, 47p., PC-$3.32, MF-$.83)

171: Zehler, A. M., & Brewer, W. F. Acquisition of the Article System in English, May 1980. (ERIC
Document Reproduction Service No. ED 186 907, 51p., PC-$4.82, MF-$.83)




No.

No.
No.
No.
No.
No.
No.
No.
No.
No.

No.
No.

No.

No.
No.

No.

No.
No.

No.
No.
No.
No.

No.

172: Reynolds, R. E., & Ortony, A. Some Issues in the Measurement of Children’s Comprehension of
Metaphorical Language, May 1980. (ERIC Document Reproduction Service No. ED 185 542, 42p., PC.
$3.32, MF-$.83)

173: Davison, A. Linguistics and the Measurement of Syntactic Complexity: The Case of Raising,
May 1980. (ERIC Document Reproduction Service No. ED 186 848, 60p., PC-$4.82, MF-$.83)

174: Tirre, W. C., Freebody, P., & Kaufman, K. Achievement Outcomes of Two Reading Programs:
An Instance of Aptitude-Treatment Interaction, June 1980.

175: Asher, S. R, & Wigfield, A. Training Referential Communication Skills, July 1980.

176: Tanenhaus, M. K, & Seidenberg, M. S. Discourse Context and Sentence Perception, July 1980.
177: Hall, W. S, Linn, R. L., & Nagy, W. E. Spoken Words, August 1980.

178: Tanenhaus, M. K, Flanigan, H., & Seidenberg, M. S. Orthographic and Phonological Activation in
Auditory and Visual Word Recognition, August 1980.

179: Green, G. M. Linguistics and the Pragmatics of Language Use: What You Know When You
Know a Language . . . and What Else You Know, August 1980.

180: Steffensen, M. S., & Guthrie, L. F. Effect of Situation on the Verbalization of Black Inner-City
Children, September 1980.

181: Green, G. M, & Laff, M. O. Five-Year-Olds' Recognition of Authorship by Literary Style, Sep-
tember 1980.

182: Collins, A., & Smith, E. E. Teaching the Process of Reading Comprehension, September 1980.
183: Reynolds, R. E., & Anderson, R. C. Influence of Questions on the Allocation of Attention during
Reading, October 1980.

184: Iran-Nejad, A, Ortony, A, & Rittenhouse, R. K. The Comprehension of Metaphorical Uses of
English by Deaf Children, October 1980.

185: Smith, E. E. Organization of Factual Knowledge, October 1980.

186: Hayes, D. A, & Tierney, R. J. Increasing Background Knowledge through Analogy: Its Effects
upon Comprehension and Learning, October 1980.

187: Tierney, R. J,, & Cunningham, J. W. Research on Teaching Reading Comprehension, November
1980.

188: Baker, L., & Brown, A. L. Metacognitive Skills and Reading, November 1980.

189: Brown, A. L., Campione, J. C,, & Day, J. D. Learning to Learn: On Training Students to Learn
from Texts, November 1980.

190: Raphael, T. E., Myers, A. C, Freebody, P., Tirre, W. C, & Fritz, M. Contrasting the Effects of Some
Text Variables on Comprehension and Ratings of Comprehensibility, December 1980.

191: Spiro, R. J. Schema Theory and Reading Comprehension: New Directions, December 1980.
192: Adams, M. J. What Good is Orthographic Redundancy?, December 1980.

193: McConkie, G. W. Evaluating and Reporting Data Quality in Eye Movement Research, December
1980.

194: McConkie, G. W., & Zola, D. Language Constraints and the Functional Stimulus in Reading,

December 1980.









