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ABSTRACT

Three sets of experfiients compared college-age and school-age
(6th-8th grade) skilled and unskilled readers' processing of spoken and
printed sentences in isolatfon and in story contexts. The two types of
readers differed in their processing of the structural, thematic, and
schematic properties of sentences in both reading and listening. The
cesults defionstrate that reading and listening make use of simflar
language comprehension processes, that unskilled readers are also
relatively unskilled listeners, and that effective ﬁﬁbi‘éhéhsieh fnvolves
an Interaction of processes for (a) perceiving i)i‘éﬁééféwhs; (b) relating
proposftions, and (c) integrating propositions with scheaatic
expectations. School-age unskilled readers are relatively deficient in
propositional processing, and tend to procesc spoken and printed
sentefices as a serfes of unstructured words. College-age unskilled
readers are relatively deficient in their strategles for relating
propositions, and tend to rely on expectations to form a representation

of text:
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Language comprehension fnvolves the formation of a meaningful representation
derived from a message. Beyond this general definition, there is a divergence of
views on which aspects of the message determine the meaningful representation. The
assumption of "proposition perception theory" (PPT), derived from research on
audftory sentence comprehension, is that the linguistic stimulus carries the
meaning of the message and that the task of comprehension is to extract that
meaning (e.g., Fodor, Bever, & Garrett, 1974). In contrast, the assumption of
texts, is that the linguistic stimulus provides only rough guidelines to the
meaning of the message and that the reader constricts a meaning by using prior
knowledge of the world and the organization of text (Adams & Collins, 1979;
Rumelhart, 1980; Weaver, 1978); It may ot be accidental that these distinct views

reading.

Reading and Listening Compared
The most salient aspect of reading fs the recognition of words from: the
comprehension. Beyond this basic difference between reading and listening, there
are some differences in the kinds of cues to structure and in the strategies
avaflable to the reciplent of a message, but there are also simflarfties in
morphemic cues to structure.

Speech contains numerous prosodic cues to sentence structure which are largely
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absent in printed text. Breathing pauses tend to occur between clauses (Boomer,
1965; Goldman-Eisler, 1972); the last word of a clause is lengthened (Cooper &
Cooper, 1980); there are characteristic pitch changes during a clause and at fits
end (Danley & Cooper, 1979); even individual within-clause phrases have typical
prosodic features (Sorenson, Cooper, & Paccia, 1978). Speech that systematically
lacks all of these characteristics is much harder to understand, suggesting that
listeners normally r,‘éiy on acoustically-analysable cues to segmentation (Huggins,
1978). Since intonational cues to phrase structure are not reliably present in
printéd text the reader must rely on morphemic cues to organize word sequences into
phrases (Fries, 1962).

There aré many morphemic ("function" words) and sequential cues to sentence
and text stricture common to Spoken language and printed text (Bever, 1970; Forster
& Olbrei, 1973; Townsend, 1983). Indeed, the symtactic rules that govern sentence
acceptability are identical in speech and writing. In so far as comprehension
relies on such cues to structure, reading and listening processes may be similar:
Experinents with artificial languages have shown that it is very difficult to learn
a language without such markers (Green, 1979; Moeser & Bregman, 1973). These
the patterns of such morphemes to provide an inftial syntactic organization of

messages.

is present, questioning of the speaker may resolve faflures fn initial
comprehension (see Rubin; 1980). The possibility of interacting with the speaker
may allow the speaker to taflor the message in order to take fnto account “gaps"
that may exist in the listener's knowledge: Since the writer is generally not

avaflable to clarify the printed message, the reader must construct a

—
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; text which is more dependent on background

s/he has brought to the situation.

inted message perhaps allows for greater flexibility
465 than is available to the listener, who is more

n memory and by the order in which the speaker

ler has the options of rereading unclear portions of
g ahead in order to derive an overall structure

wrge portions of the message to look for certain
stated in the text. It may be the case that these
play a relatively greater role in reading

zomprehension.

Propositional Processing
ory has focused on how listeners fsolate phrases and
Listening involves two activities: isclating word
se stricture organizations, and integrating the
t came before and what might come after. Sequences
ste propasitions aré among the most mportant units
a Siurface structure clause functions as a unit
During such a clause
ntactical organizations (Bever, Garrett, & Hurtig,
75). At the end of such a clause, the Tistener
wrds and phrases; and integrates the resultant

When the listener determines a set of semantic

: serpretation for the whole clause and fts role in

words Fades, freefng working memory for the words

)
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in the subsequent semantic unit (Abrams & Bever, 1970; Caplan, 1972; Jarvella;——-—.-
1971; Perfetti & Goldman, 1576; Townsend & Bever, 1978). Complete propositions
also serve as a major unit of text processing (Townsend, 1983).

Kleiman (1975) has proposed a model of reading which corresponds in part to
PPT. The reader retains words in a limited capacity working memory until a
complete syntactic-semantic unit i obtained: At this point, an irterpretation of
the words in working memory is transformed into permanent memory, freeing working
memory for the beginning of a new synfactic unit. Faflure to segment syntactic
units would oroduce word-by-word segmentation (as e’Xéi’n’pi?Héd in certain beginning
comprehend the propositions in the text.

There is some experimental evidence that the Proposition Perception Theory is
true of reading. Reading comprehension improves when syntactic patterns correspond
to common patterns in speech (Tatham, 1970). Readers spend more time reading and
fixating on the last word of a clause (Aaronson; 1976; Just & Carpenter, 1980),
presunably to integrate its meaning with what came before. The eye-voice span
generally extends to the end of the major phrase, particularly for advanced readers
clauses (Goldman-Eisler; 1968; 1972). Other linguistic surface structure units
such as noun-phrase and verb-phrase also elicit relatively large pauses in reading
(Goldman-Eisler, 1972; Hawkins, 1971).

This evidence indicates that réaders may. fmpose an initial grouping of words
by using the kinds of morpheme/sequence sensitive phrase structure strategies that
they use in listening. They can develop such strategies in listening by first
relying on the intonation patterns of speech; which redundantly signal iml’ah'y’ aspects
of phrase organization. As they become more experienced lsterers (and readers),

(Ve
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childrén can utilize perceptual Strategies based on morphemic-patterns alone: such
& view would explain why inappropriate intonation has & lesser effect on listening
coiiprehiension of skilled readers than it does of unskilled readers (Oaken, Weiner,
& Cromar, 1971).

The kinds of structural analyses identified in speech perception research
differentiate readers of different levels of skill. Unskilled readers differ from
skilled readers in thefr use of sentence structure while reading (Clay & Imlach,
1971; Cohen & Freeman, 1978; Cromer, 1970; Denner; 1970; Fry, Johnson,, & Muehl,
1970; Guthrie, 1973; Steiner, Weiner, & Cromer; 1971; Vogel, 1975; Weinstein &
Rabinovitch, 1971). Cromer (1970), for example, has demonstrated that there are
materfals, but not in their comprehension of materfal that is formatted to
enphasize phrase structure groupings of words. Unskilled readers also differ from
skilled readers in thefr use of cues to textual relations hetween clauses even
while lstening (Goidman, 1976; Perfetti & Goldman, 1976). For example, Perfetti &
to the structural distinctions between main and subordinate clauses.

Studies such as these suggest that improvement in reading beyond basic word

From this point of view, resding deficits may be due to deficits in the
application of delcoding strategles that the reader successfully applies during
listening, or they may be.due to impoverished ﬁnguisﬁc knowledge which leads to
poor comprehension in both lstening and reading (see also Durrell, 1969; Sticht,

1972).

6g]
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Thematic Processing

1978) proposes that readers use expectations based on prior knowledge ("scripts")
and the organization of text to make inferences that connect propositions and to
organize propositions in memory (Bartlett, 1932; Bower, Black, & Turner, 1979;
Bransford & Johnsen, 1973; Mandier & Johnson, 1977). The reader might also use
such knowledge to establish predictions about what will appear next in the text,
thereby facilitating sentence comprehensicn:

"Activation of the overall script brings the activation level of script

actions close to the firing threshold. Hence, relatively lttle sensory

evidence directed to an action node is required in order for it to be

perceived. Also, expected stimulus patterns should be identified rapidly

because their logogens have been brought near Firing threshold by the

context alone." (Bower et al., 1979, p. 206).
That 1s, comprehension of a sentence should be easier when ft fs "predicted” by the
schema underlying the text than when it i not (see also Abelson, 1981; Adams &
Collins, 1979; Rumelhart & Ortony, 1977; Schank & Birnbaum, in press; Tyler &
Marslen-Wilson, 1977). Recent evidence appears to support this claim of SPT:
1979; Duffy, 1983; Gibbs & Tenney, 1980; Townsend, 1983).

Sich demonstrations, however, are also consistent with an Mnteractive" view,

"3lthough”, etc., as Signals to integrate propositions with context and

~
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expectations, For example, "because" is a signal to Integrate immediately into a

causal organization of text, but "although" is a signal to postpone irii:égrationQ‘:;
The fact that integrative processes operate on propositions s prima facle evidence
that thematic processing does not affect propositional perception.

While it has not been shown that good and unskilled readers differ in thefr
use of schemata for understanding sentences, there is evidence that unskilled

readers' recall of both spoken and printed stories is less influenced by the
thematic importance of propositions (Smiley, Oakley, Worthen, Campione, & Brown,
1977). Children who are unskilled readers are poorer at recalling the

propositional structure of text, even when equated with skilled readers fn terms of
resding miscues (Bridge & Tierney, 1981; Tierney, Bridge, & Cera; 1979). Unskilled
readers also differ from skilled readers in thefr knowledge of story stricture
(Stein, 1982). These studles suggest that deficits in reading comprehension may be
associated efther with deficits in “thematic processing® of the relations between
for teaching reading skills attempt to develop "previewing" and scanning

strategles, but it is not clear how the 6i§ah1i§E16ﬁ provided by such strategies

influence the process of comprehending text.

PPT and SPT Compared
The proposition and schema perception theories of comprehension represent
contrasting views of reading and the acquisition of reading skills: These two
theories make opposing predictions about the role of syntactic structure at
different levels of reading skil.
PPT emphasizes a "bottom-up" approach to comprehension (Fodor, Bever, &
Garrett, 1974; see also Gough, 1972; Kolers, 1970). According to PPT,

-

i
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comprehension involves the formation of ‘higher” levels of structure from "lower®

jevels of structure. That is, letter (or phoneme) sequences-—sre—grouped into

words, word sequences are grouped into phrases, phrase sequences are grouped into
clauses or senterices that correspond to propositions, which in turn are

semantically interpreted. Learning to read involves the transfer of listening
strategles for relating levels of structure to reading. As the reader transfers
nore strategles to reading; the effects of sentence structure increase. It follows
from PPT that sentence structure affects the performance of older and more skilled
readers more than that of younger and less skilled readers.

SPT emphasizes a "top-down" approach to comprehension. For example, Schank
(1982) views reading primarily as a process of predicting and inferring information
based on the schemata that are activated by earlier portions of the text. The
skilled reader is one who activates a schema, and looks for information in the text

states an event that is typical of the sftuation described by the activated schema
is more a matter of confirming expectations than 1t is performing a syntactic
analysis of the sentence (cf. Bower et al,, 1979). The unskilled reader, on the
other hand, is either unfanfliar with the schemata that are needed to understand a
passage, or does not activate schemata that are avaflable in memory (Pearson &

Spiro, 1982; Schank, 1962). Improvement in reading skill comes about through the

“accumulation and activation of relevant schemata during reading. It follows from

SPT that the effects of sentence structure while reading will decline with
increased reading skill and age. That is, sentence structure should affect the
performance of younger and less skilled readers more than that of older and more
skilled readers.
The modality differences between speech and printed text may be responsible
13
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for these differing emphases on the nature of the comprehension process: The

"bottoh-up emphasis of PPT“S?ardeFfved-EnoL arch on auditory comprehens1on
Since the auditory message mist be processéd from left to right, the listener may

rely more on morphemic; sequential, and intonational cues to meaning, and less on
text organization. And since the speaker i3 often available to correct
misunderstandings; the need for the listener to conmstruct an idfosyncratic
representation of meaning based in iarge part on prior knowledge may be reduced.
The "top-down" emphasis of SPT was derived primarily from research on the recall of
printed text. Since the printed message need not be processed in any particular
order, the reader may rely less on sequence cues to meaning, and more on
expectations and text structure:

What Is at fssue s the extent to which the differences in modality influence
the role of the sentence as a unit of meaning. If the sentence fs a unft of
meaning in the formation of a Féﬁi‘éééhﬁééioh of téxt, sentence structure must be
perceived. A schema does not demand that a particular proposition appear in a
particular form, or even that ft appear at all in the message. The reader/listener
may develop expectations based on a schema; but in order to confirm them, s/he must
still engage in structural analysis of the sentences. However, the preceding
discussfon has rafsed tre possibility Ehat skilled coiiprehension strategies in
reading may by-pass the sentence as a unit of meaning. Hence, skilled and
unskilled readers may not differ in their comprehension of spoken language, which
does not normally allow for the kinds of strategic processing that are possible in
reading.

Overview of Tasks
Our research compared 3 Sets of skilled and less-skilled readers at the

12



Page 12

college- and school-age levels. The first two sets of subjects included college

tudents, and the last included only college students. For two

classifying subjects as skilled vs. unskilled readers, and for the third, we
adninistered a variant of the Cook-Chapman test to distinguish skilled vs:
unskilled readers.

The first set of subjects received 5 tasks primarfly assessing lstening
comprehension processes. The second set of subjects received 2 tasks assessing
syntactic processing and Fluctuations of attention during reading. The third set
of subjects received 2 tasks assessing thematic processing of printed sentences.
Table 1 summarizes the tasks.

The first set of subjects recelved the following tasks: Story Reading, Story
Listening, Tone Location, Meaning Probe, and Word Probe. In the two Story Tasks,
subjects heard or read a story of moderate length, and recefved three tests
assessing their compreheénsion of the story, their memory for words, and their

literal memory for particular sentences in the story.

The subjects' task was to indicate the location of the tone in the sentence:
Accuracy in locating the tone when it occurred before, n, or after the clause
boundary indicates the effect of segmentation into syntactic units on the
Flictuaticns of attention to nonlinguistic sounds.

The Meaning Probe task (Townsend & Bever, 1978) assesses the listener's
accessibility to the meaning of a sentence as s/he hears it. In this task, the
subject heard a sentence fragment ending before the clause boundary, and then a

short phrase. The subject's task was to say as quickly as possible whether the

1%
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phrase was similar in meaning to the sentence fragment. With this task we examined

—_the subjects' “on-line" processing of the structural distinction between main and
subordinate clause and the thematic distinction between "if" clause and "“though”
clause.

The Word Probe task (Townsend & Bever, 1978) assesses the listener's on-line
accessibility to the words and their order 1n a sentence. This task was similar to
the Meaning Probe task, except that after hearing the sentence fragment, the
subject heard a single word, and sald whether or not the word had occurred in the
sentence. As in the Meaning Probe task, we examined structural and thematic
processing of isolated auditory sentences.

The second set of subjects received two reading tasks: the Find-the-Odd-Word
task and the E-Detection task. In the Odd-Word task (adapted from the Cook-Chapman
test), subjects read paragraphs for the purpose of detecting a word that did not
Fit the meaning of the paragraph. We examined the effect on detection time of
formatting the paragraphs So that phrase boundaries coincide with the ends of
lines, and classified subjects as ‘"unskilled readers" if “chunked" formats had a
large effect on their performance.

In the E-Detection task, subjects crossed out /e/s as they read isolated
sentences. This task is based on Corcoran's (1966) finding that the letter /e/ is
easfer to detect in printed text when it corresponds to a spoken syllable than when
it i silent. In our task, we examined detection accuracy for silent /e/s
depending on whether they occurred in words at the end or beginning of a clause. A

focus of attention on internal comprehension processes associated with the end of a
The third set of subjects received a Sentence Reading task in which they read

storfes one clause at a time. The time spent reading each clause was measursd.

14




Page 14

Story pairs were constricted so that a single clause described an event which was
efther of high or low rélevance to the script underlying the story. These critical
clauses were introduced by either "because" or "although". After reading the
stories, the subjects received a tést for their memory of the meaning vs.

superficial form of the critical clauses:

differ in a varlety of ways. Within each level of reading skill, there are also
age differences in comprehension processes. Skilled and unskilled readers differ
in their use of thematic and structural cues to relations between sentences. The
skilled college-age reader quickly forms an abstract representation from the
"bottom-up® by using structural cues to the relation between propositions. The
unskilled college-age reader treats each sentence as independent, arnd relies on a
"top-down" Stratégy for obtaining sentence meanings; s/he focuses less on relating
the meanings of propositions, and relies more on a strategy of obtaining an

approximation of text meaning through the application of schemata. At the

unskilled college-age reader, treating sentences as independent.

15
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METHODS
A. Listening Skills
Subjects. Forty-eight subjects were selected on the basis of standardized
reading test scores (Séﬁéiéé’E.iE Aptitude Test for college students, Standardized
Achievement Test for school-age students). Twenty-four subjects were Columbia

University students, ranging in age from 18 to 35. Twelvé of the college students

vere "skilled readers" (VSAT 610 or higher; mean 658, standard deviation 38.9), and
twelve were "unskilled readers" (VSAT 560 or lower, mean 490, standard deviation
30.2). Twenty-four subjects were 6th, 7th, and 8th grade students at the Woodward
School in Brooklyn, N.Y. (a private school), ranging in age from 10 to 13. Twelve
of the school-age students were “skilled readers” (reading at least one grade above
current grade level, with a mean of 3.9 grades above level, standard deviation
1.04), and twelve were "unskilled readers” (reading within or below current grade
level, with a mean of 0.2 grades above level, standard deviation 1.21).

ATl subjects spoke English as their first language, and all were righi‘-ﬁéh&ed;
There were six male subjects in each group defined by age and reading abflity.
Three subjects in each age, reading abflity, and sex group had no left-handed
relative; and three did (cf., Carrithers, Bever, & Townsend, in preparation, for
dfsciisston of this varfable). .

Skilled resders were paired with unskilled readers of the same age. The
subjects were selected so that the members of these pairs had similar quantitative
achievement test scores (at the college level, skilled readers: mean = 588,

standard deviation = 80.2, unskilled readers: mean = 599, standard deviation =

75.9; at the school level; skilled readers: mean = 2.75 above grade, standard

The

deviation = 2.49, unskilled readers: mean = 1.82, standard deviation = 1.61).

16
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college-age unskilled readers were an average of 12 points higher on QSAT (standard
deviation 25.1) than the skilled readers with whom they were paired; the school-age
unskilled readers were an average of 0:9 grades lower on QSAT (standard deviation
2.07) than the skilled readers with which they were paired. Contrasting With these
icontrols" over quantitative achievement scores, the college-age unskilled readers
were, on the average, 168 points lower on VSAT (standard deviation 63:8); and the
school-age unskilled readers-were 3.67 grades lower on verbal achievements

(standard deviation 1.68). Subjects within pairs of skilled and unskilled readers
were "yoked" so that they received identical experimental msterials. Subjects were
tested individually in each of five tasks.

. Procedure. 1. Story Reading. In one task, subjects read a factual story, and
then answered questions assessing their comprehension of the story, and indicated
whether particular words and sentences appeared in the story. Each subject
recefved 2 storfes drawn from a pool of 12 storfes from the SAT Study Guide (1979)
for adults, and from the McCall-Crabbs Standard Test Lessons in Reading, Books D
and E, for school-age subjects (see Table 2). The stories for college-age subjects
were 550 words long, and those for school-age subjects were 200 words long. Typed
versions of these stories were presented to the subjects for reading. Following
each story, subjects read and answered ftems in a three-part test. Each part
coritained 12 ftems for college-age subjects, and 6 items for school-age subjects.

The first part was a set of two-choice comprehension questions (Table 3), the
second was a set of words to be classiffed as having appeared or not appeared in
‘the story, and the third was a set of sentences to be classified as having appeared
or not appeared in the story. Distractors (1.e., false choices) for each of these
tests were semantically plausible for the story (see Table 4).

Each subject read stories under two levels of tinz pressure. College-age

subjects were allowed to read one story for 180 sec, and the other for 90 sec.

17
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other. The Faster reading condition alvays followed the slower reading condftion.

2. Story Listening: 1In a Ssecond task, tests identical to the reading tests

were administered after the subject listened to a story. Each subject Tistered %o
two stories that wereé aifferent from those s/he read Tn the Story Reading task; but
were drawn From the same pool of 12 storfes. The three tests following each story
were presented by tape recorder. Half the subjects in each group heard the storfes
in the right ear, and half in the left.

Each subject listened to storfes under two levels of time pressure: the
stories were recorded efther at the normal rate of speech (3 words per sec) or at
twice the normal rate of speech (6 words per sec). The speeded tape was prepared
by a speech compression system that deletes pauses in speech. Test items were
presented at he normal rate of speech. Subjects received the slower version
before the faster version.

3. Tone Location. A third task required the subject to listen to a sentence
which had a brief tone superimposed on speech near a clause boundary, and then to
identify where the tone had occurréd (cf., Bever, Lackner, & Kirk, 1969). Half the
subjects in each group heard the sentences in the right ear, and a 100 msec, 10,000
Hz tone and white noise in the left; thé sentence and noise was presented in the

There were nine critical sentences. Across 3 lists the tone occurred in each
critical sentence in the syllable before the clause boundary, in the clause
boundary, and in the syllable after the clause boundary (see Table 5). After
hearing a critical sentence, the subject i‘;eée'iv'éd a printed version of the sentence
with a “window” encompassing 5 syllables and showing the approximate location of
the tone. The window was centered around the actual location of the tone. The

subject's task was to indicate with a slash the exact location of the tone.

15
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There were 9 sentences which did not contain a tone. In order to determine
guessing patterns, subjects were instructed to guess where a tone occurred even if
they were uncertain if they-had heard one: In three sentences each, the window
clause boundary, or around the syllable after the clause boundary:

For 9 additional trials, the subjects did not receive a printed version of the
sentence, but instead received a printed instruction to write out the sentence and
indicate the location of the tone. These trials were included in order to require
the subjects to listen to the sentence rather than just identify the tore.

4. Meaning Probe. In a fourth task the subject listened to a sentence
fragnent followed by a 2-4 word verb-object phrase, which the subject had to
classify as being consistent or inconsistent with the meaning of the sentence
fragment (as in Townsend & Bever, 1978). There were 6 critical cases in which the
fragment ended before the last word of efther an initial main clause or an initfal
stbordinate clause (introduced by ™f" or “"though"). 1In the critical cases the
phrase was similar in meaning to a part of the fragment (see Table 6). There were
18 Filler trials which fnterrupted thé final clause, used different conjunctions,
or in which the phrase was ot simflar in meaning to any part of the sentence
fragment: The fragment ended with a 50 msec, 500 Hz tone, which the subject heard
and which triggered a timer. The phrase was heard 1/3 sec after the tore. Half
the subjects heard the sentences and phrases in the right ear, and half heard them
in the left ear. Sentence fragments were recorded by a male speaker, and phrases
were recorded by a female speaker.

5. Word Probe. A fifth task was simflar to the fourth, except that the
subject had to indicate whether or not a probe word had occurred in the fragment
(cF., Caplan; 1972; Townsend & Bever; 1978). The critical cases again were those

in which the probe word had occurred in an initial main or subordinate clause (see

15
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Table 6). An additional variable was the location of the target word in the
fragment. Materials were constricted so that a single word could occupy two

different positions in the fragments without changing its meaning. The "early” and

"ate" positiaﬁ?‘sﬁm?gét—wrd—were—sepamfeﬁ—by—at—leé&:zi:ward"s,:ﬂichiam:
average of 2.9 words. Half the subjects heard the sentences and probes in the
right ear, and half heard them in the left ear. The recordings of the fragment
lists were identical to those used in the Meaning Probe tasks; and the word probes
were recorded by the same female speaker who recorded phrase probes. As in the
Meaning Probe task, a tone marked the end of the fragment, and the probe followed
1/3 sec later. |

Two si?{:s of materials were prepared for the Meaning Probe and Word Probe
tasks. 1In each set there were 6 lists with varfations of target location and
conjiiiction n the critical semtences; each list contained one instance of- each
combination of conjunction and target location in positive, inftial clause Erfals.
Individual subjects received a list from one set in the Meaning Probe task and a
list from the other set in the Word Probe task, but across subjects, each set of
materfals appeared in both Meaning Probe and Word Probe.

B. Segmentation while Reading

Subjects. Sixty undergraduates from Nassau Community College and 35 sixth and
eighth grade subjects from the Mt. Hebron School 1n Montclalr participated. The
subjects were tested in groups of 15-25 for a 1/2 hour period:

Procedure. 1. 0dd Word Test. The subjects first received a portion of the
Cook=Chapman find-the-odd-word test. Subjects read 12 paracraphs and crossed out a
single word that did not fit in with the meaning of the res the paragraph.

When they had Finished half of the paragraphs, they recorded = time showing on a
digital display clock with 6 in. characters, which had been started at the

2y
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beginning of each half of the test: The paragraphs were presented either in
ichunked" format; with the ends of lines falling at constituent boundaries, or in
wpandom" format; with the ends of lines falling within constituent boundaries

—— (Fable—7)—Half—the—subjects—read 6—tchuniked®- paragraphs—£oTloved-by_6_‘randon’
paragraphs; the other half of the stbjects received the two formats in the opposite
order. '

5. Jej Deteckion. In the second part the subjects read 14 sentences, making a
slash through each /e/ as they read. They were instructed to read each sentence
only once, and to cross out the /e/s as they read. It was emphasized that they
should read the sentence well enough to answer a comprehension question that
appeared after each sentence, and that they should complete the task in a certain
time interval, which was set at the medfan time that pretest subjects of comparable
age required to complete the task.

There were 4 sets of six test sentences. In each set of test sentences there
vas a criEical word with efther a sflent or pronounced /e/ occurring efther at the
end of the Inftfal clause or at the beginning of the final clause (see Table 8).
Within each set, the serial position of the critical word, the words surrounding
the critical word, and the Total number of silent and pronounced /e/s were all
controiled. The pronounced and silent versions of a pair with common clause
boundary conditions occurred in different halves of two booklets. Each booklet
contained 3 sentences in each combination of clause boundary condition and type of
Je/ word. The booklets contained a filler sentence at the beginning and end of the
list of 12 critical sentences. The page following each of the 14 sentences

presented a comprehension question about the sentence on the preceding page:
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at Columbia University, who participated as part of a course requirement. The
subjects were classified as skilled vs: unskilled readérs on the basis of verbal

Scholastic Aptitude Test scores. Unskilled readers had VSAT scores under 510, mean

612
hine

——=-432;—skilled—readers - had—VSAT—seores—oven_Sdu,.‘meanfé 6

Materials. There were 8 pairs of stories based on routine activities such as
Wéi:’chin’g TV vs. ééﬂhé breakfast, going to Sc’h’ébi V§. an amusement p"ark gé{:{ﬂhé
There was one clause identical in the members of a pa1r of stories. The story
pairs were constructed so that the event in common would be nearly essential to the
sftuation described by one member of a pair, but only possible in the situation
described by the other member of the pair (see Table 9). The common event occupied
the same serial position within story pafes, ranging from the 4th=7th sentence.

We presented different members of the story-context pairs; followed by the
conmon event, to 22 college students and asked them to rate how essentfal the
coion event was to the plot of the story. Their ratings confirmed’ our judgments
that one member of each pair was more essential to the situatfon than the other.
The average essentialness rating for "high relevance" stories was 3.8, for MNow
relevance" 2.3; F (1,157) = 66.4, p < .001.

In the experiment, the event that was common to the members of a pair of

si-orie's was in"troducéd by "hbecause" or "aitﬁéﬁgh"* caﬁjuﬁéﬁaﬁ was ems’sea wi%.’h

i:'éhjnjhéﬂb’h and script relevance. In eight lists, each common event appeared_ with
each combination of conjuriction, relevance, and word order.

Procedure. Subjects read the stories clause by clause on a TRS-80 computer
screen. When the subject was finished reading a clause;, s/he pressed a button
Jhich recorded the tine spent on that clause, removed the clause from the screen,

and displayed the next clause of the story. In order to acquire practice in using
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the computer, the subjects read instructlons in simflar Fashion on the computer
screen. They weré instructed to read the stories for the purpose of constructing a

Eftle, which thev wrote after each story. After reading the 8 stories, they efther

— vecaled_the_storles_as_completely as possible, oF “took™ &~ sentence—recognition——.
test. On the recall test, subjects were given their own titles as cues for
recalling the storfes. Items on the recognition test were efther identical to
sentences containing the common events, or contained a shift in word order which
did not change the meaning. Subjects were asked to check off from a list of 8
sentences those that they thought had occurred in the stories, and to rate on a 4
point scale how confident they were of each decisfon.

RESULTS

Our overall results indicate that college-age skilled readers listen and read
st a more abstract level, rapidly converting form into meaning (see Table 10).
Comparing skilled and unskilled college-age readers, the skilled reader makes fewer
comprehension errors but more sentence recognition errors while Tistening to
stories, Is poorer at detecting /e/s while reading sentences, Is slower at
recognizing words from a sentence that s/he has been listening to, and reads
clauses faster. At the school level, the unskilled reader performed more poorly as
well on tasks requiring attention to the superficfal form of the stimulus (Sentence
Memory, Word Probe, E-Detection).

Table 11 summarizes the major findings regarding differences between skilled
and unskilled readers on sentential and thematic processing. College-age skilled
and unskilled readers differ in how they process the relations between clauses: the
unskilled reader treats each sentence as a separate unit; while the skilled reader
focuses on cues to structural and thematic relations between ééhféﬁeés, and

processes information with different relations in different ways. Differences

Do
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between skilled and unckilled readers were similar across age levels, with three
exceptions: _
(1) There was a reversal in the effect of the clause boundary on tone location

certain point in the acquisition of listening comprehension skills, the individual

relations between clauses.

(2) The main-subordinate distinction while listening and the clause boundary
while reading had greater éffe’c'ts for skillud readers at the college-age than for
skilled readers at the school level. This suggests that as comprehension skills
fncrease, the individual increasingly processes different structures in different
ways:

(3) The differéncés between skilled and unskilled readers on the effects of
thematic cues (“f" vs. "though") were smaller at the college level than at the
school level. This difference was primarily due to a very small effect of these
Cies For good school-age readers.

These differences suggest that the sentence processing associated with skilled
and unskilled reading differ at the college- and school-age levels. Unskilled
reading at the school level consists of a lack of segmentation of words into
Clausal unfts. The skilled school-age reader Segments words into clausal units,
but largely ignores processing the relations between clauses. The unskilled
college reader segments vords into clausal units but has difficulty recoding these
clauses. The skilled college reader rapidly focuses on relations between clauses

and modifies clausal processing strategies accordingly.

lyb)
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A. listening Skills
1. Reading vs. Listening to Stories. Analysis of varfance was performed on
the porcentage of errors with reading abilfty, age, modality, rate of presentation,
and task (comprehension questions, word recognition, and senterce recognition).

rTable 12_presents_these data collapsed over rate of presentat1on, which did not

interact with reacﬁﬁg\aﬁﬂity or modality, though errors were more Frequent overall
in the faster rate of presentatfon, F(1,44) = 14:4;, p < .001, and rate interacted
with task, F(2,88) = 3.98 (the faster rate increased word i‘ééégﬂﬂon errors by
10‘! comprehension errors by 4 %, but had no effect at all on sentence recogn*.tio'n
errors)

There were two major results of the story listening and reading Easks First,
skilled readers made fewer errors than unskilled readers; F(i,44) = 5.86. Second,
reading ability did not interact with any other varfable, including modalfty, F <
1. These results indicate that the unskilled reader is also relatively poor at
listening.

2. Structural Segmentation. Tonme location accuracy and guessing patterns are
shown in Tables 13 and 14 respectively. Overall, tone location accuracy was higher
for tones located in the clause break than for tones occuring before or after the
clause break, F(2, 138) = 16.6, p < .01, and guesses were also more often located
in the clause break, F(2; 138) = 16.1, p < .01. These data replicate previous
studies which have demonstrated that clause structure influences attention to
acoustic stimull (e.g:; Bever, Lackner, & Kirk, 1969).

In order to compare subjects of different reading abflity and age, we
calculated a "Eone fndex" which is a measure of the effect of clause structure on
overall accuracy (Carpenter, 1976). The tone index is the percentage of tones
correctly reported in the break minus the average percentage of tones correctly

Tocated out of the break. 'i'n’ 6i‘dé'r' to éxa'mine the effect of response biés. we

25
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to be in the clause break when the window was centered around the break, minus the
average percentage of toies guessed to be in the center of the window wen the
Window was not centered around thé break. Since the window was always centered

—_around-the—actual tone location, the two indices are comparable, and the guess

———

index is a measure of the subject's awareness of where processing load is greatest
and where failures in perception might have occurred. |

The most striking aspect of the tone location results is that reading ability
had different effects on the tone index at different age levels. At the college -
level, skilled readers showed a lower tone index than did unskilled readers, but at
the school level, the reverse was true. The interaction between reading ability
and age was significant; p < .05 by Wilcoxen test. For the guess index, there were
no significant effects of age or reading ability; nor was there an interaction
between these variables, §Ug§é§fﬁg that response bias does not account for the
observed effects of clause structure on tone location accuracy. It appears that
school-age skilled readers and college-age unskilled readers process clauses
independently, but that school-age unskilled readers and college-age skilled
Feaders do Tiok:

There was one overall difference between skilled and unskilled readers:
skilled readers were more accurate in locating tones before rather than after the
clause boundary;, p < .05 by sign test; but unskilled readers were equally accurate
before and after the boundary, p > :25.

3. On-Line Access to Meaning and Superficial Form. The results of the Meaning
Probe Task and Word Probe Task are shown in Tables 15 and 16 respectively. These
tasks showed that ckilled college-age readers process main clauses more rapidly for
meaning, but retain the superficial form of subordinate clauses relatively longer.
Unskilled readers at both age levels showed very different effects of clause

structure, as compared to skilled coiiege-age readers, and skilled school-age
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readers showed practically ro éffect of clause structure: The processing
differences between "if" and "though" for the various groups were similar to those
that each group showed for main and subordinate clauses overall.

Skilled and unskilled readers differed in their processing of structurally
distinct clauses. On the Meaning Probe Task, skilled readers were faster overall
on main claises (2534 msec) than on subordinate clauses (2681 msec), but the
opposite was found for unskilled readers (2965 vs. 2743 msec), F(1,88) = 9.2, p <
01. It 1s notable; however, that the good school-age reader showed no difference
between main and subordinate clauses, F < 1. On the Word Probe Task, skilled
readers showed greater effects of target position in subordinate clauses {an 87
nsec advantage for early targets) than for main clauses (a 34 msec advantage), but
unskilled readers showed greater effects of target position in main clauses (a 151
msec advantage for early targets) than in subordinate clauses (a 17 msec advantage
for late targets), F(1,88) = 69, p < .05,

Skilled and unskilled readers processed "if" and "though" clauses in partially
similar ways. On the Meaning Probe Task, both types of readers responded more
quickly to "if* clauses than to "though® clauses, for skilled readers, F(1,40) =
3.03, p < .10, for unskilled readers, F(1,40) = 15.9, p < .01: On theé Word Probe
Task, skilled readers showed greater evidence of left-fo-right serfal search in
ithough" clauses than in "f" clauses, F(1,40) = 8.9, p < .01, suggesting greater
accessibiliEy o superficial form in "though" clauses. Unskilled school-age

readers Showed this effect, F(1,40) = 14.7, p < .01, but unskilled readers did not.

B. Segmentation while Reading
For school-age subjects overall, reading times for finding the odd word were
7% faster in “chunked" paragraphs than in "randomly-formatted" paragraphs; for

college-age subjects, the effect of "chunking" was less than 1%. Based on Cromer's
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(1970) findings that unskilled readers' performance fs more affected by formatting
according to phrase structure, we used reading times on the 0dd Word test to
classify subjects as good vs. unskilled readers. We determined the redfan
improvement in reading time for chunked formats relative to random formats.
Subjects whose improvement was greater than the median were classified as unskilled
readers.

There was evidence for auditory recoding of the printed sentences during
reading. On the /e/ detection task, sflent /e/s were harder to detect than

pronounced /e/s For both college and school-age students, p < .10 by sign test,

confirming Corcoran's (1966) results. The fact that pronounced /e/s are easler to
detect during reading indicates that the reader forms an auditory representation of
the words:.

Table 17 shows that clause .final sflent /e/s were harder to detect than clause
inftial sflent /e/s for college-age subjects, p < .01 by sign test, and moderately
harder to detect for school-age subjects, p = .11. Table 17 also indicates that at
the college-age, skilled readers showed a strong effect of the clause boundary on
detection of sflent /e/s, p < .01, but unskilled readers did not, p > .10. For
school-age subjects, there were also differences in boundary effects for skilled
readers, p < .05, but not for unskilled readers, p > .25.

The /e/ detection resilts demonstraté a direct effect of linguistic
organization on reading, which reduces visual attention to the printed page at the
end of a clause. The increase in the effect among skilled readers suggests that it
reflects improved reading strategles. It also reflects a fluctuation in visual
attention, not auditory processes. We conclude that skilled readers use strategies
that are sensitive to the propositional structures of language in the same way as
the auditory strategies of speech compretension. The broad fmplication is that

skilled reading involves comprehensfon strategies that have been transferred from
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the auditory to the visual mode. The fact that younger subjects do not show the
effect as strongly as older subjects suggests that the younger subjects have not

fully transferred these strategies from the auditory to the visual mode.

C. Thematic Processing while Reading

1. Reading Time. Average reading times for the cfificai‘ciau'Sés aré shown in
Table 18. Overall, skilled readers read the critical clauses faster than did
unskilled readers, F(1,33) = 5.04, p < .01. High relevance events were read faster
than low relevance events, F(1,33) = 4.45, p < :05;, and "although" clauses were
read faster than "because” clauses, F(1,33) = 4:25, p < .05. As in the Meaning and
Word Probe listening tasks, both types of readers appear to be sensftive to the
different thématic meanings cued by "although" and '"because," and process clauses
introdiced by these conjunctions in different ways. However, script relevance,
conjunction, and type of reader interacted.

For skilled readers, there was no overall effect of script relevance; F(1,33)
< 1. The skilled recders read "although" clauses faster than "because" clauses
when the clause stated a high relevance event, F(1,33) = 6.25, p < .05, but not
when it stated a low relévancé event, F < 1,

For unskilled readers, reading times were faster for high relevance events,
F(1,33) = B.06, p ¢ .01, and for events introduced by “although", F(1,33) = 6.80, p
2 .05. The conjunction effect was significant for low relevance events, F(1,17) =
16.5, p < .01, but not for high relevance events, F(1,17) = 1.32.

These results démonstrate that skilled and unskilled readers use schemata in
reading; but in different ways. Good readers use schemata for the purpose of
thematic integration. For high relevance events, "although" signals that the
expected event s less important and the reader quickly moves on to the mcf‘é

important main clause which follows, presumably in order to discover what the



story-teller had expected to follow from the event in the “although" clause
(Townsend, 1983). 'Because" signals that the expected event fs important and that
fts meaning should be retained for integration with the following event. Unskilled
readers use schemata as a means of derifving sentence meanings: when events are
consistent with the schema underlying text, surface cues have little effect on
comprehension processes: The fact that surface cues have an effect only when the
event is unexpected suggests that the unskilled reader's dominant mode of
processing 1§ a schematic one; relations between clauses become important only when
the events are not expected.

2. Memory: Recognition results were converted to an 8-point scale: each
confidence rating was assigned a positive sign if correct and a negative sign if

incorrect. Positive recognition scores were generated by adding 5 to each signed
score. The result was a range of scores from 1 to B8, with 8 indicating the highest
possible recognition score. Table 19 shows the effécts of script relevance and
conjunction on skilled and unskilled readers' ability to detect changes in the word
order of the critical clauses.

The recognition results suggest that the unskilled reader attends more closely
that the reverse s true for skilled readers. For unskilled readers, ability to
detect changes in word order was better for low relevance events than for high
relevance events, F(1,28) = 7.11, p < .05. For skilled readers, literal memory was
nonsignificantly better for high relevance events, F(1,28) = 1.73, P > .10.

Overall, changes in word order were easier to detect in "bécause" clauses than in
"although" clauses, F(1,28) = 4.76, p < .05.

Three judges rated the protocois for adequacy b’f recalling the propositional
content of the critical events. The Judges' ratings were highly correlated, with
correlation coefficients of .74, .81, and .B3. There were no overall differences

(6}
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ualthough" clauses overall. The meaning of high relevance events was recalled 12%
better than that of low relevance svents; F (1,14) = 9.18, p < .01, For unskilled
readers, the relevance effect was 15%, F(1,14) = 8.58, p < .05; for skilled
readers, the effect was 8%, F(1,14) = 2.04, p > .10. Over the two types of
readers, the relevance effect was significant in “"although" clauses, F(1,14) =
5.94, p < .05, but not in "because” clauses, F < 1.

The memory results as a whole indicate that the unskilled reader's memory for
storfes 15 much more affacted by schemata than is that of skilled readers. The
unskilled reader shows better retention of the meaning of high relevance events,

but better retention of superficial form of low relevance events.

DISCUSSION
Our research indicates that laiiguage processing differences between skilled
and unskilled readers are much more extensive than had been considered previously.
We found differences in structural and thematic processing in nearly all of the
reading and listening tasks that we administered, despite our controls for gereral
 intelligence. In fact, the differences between college- and School-age subjects of
high reading ability were generally much smaller than the differences between
Our results Sug§é§£ that reading and listening comprehension share many of the
same processes. In the wide range of tasks we used, differences in task
performance between skilled and unskilled readers nearly always emerged in both
reading and Mistening. We observed differences between skilled and unskilled
readers in "free" reading of stories, in listening to stories, in listening to

®. 3i
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isolated sentences, in reading isolated sentences, and in séntence-by-sentence
reading of storles. In the Story Reading and Listening tasks; in which we
controlled for materials but varled modality, differences between skilled and
unskilleéd readers at the school level were always greater in listening than in
reading, and at the college level, differences in comprehension were greater in

listening than in reading. In both the Meaning and Word Probe tasks, which
skilled and unskilled readers in their use of cues to thematic relations.

These results strongly support the conclusions of Sticht (1972), Perfetti &
Goldnan (1976), and others, that deficits in reading skills are accompanied by
deficits 1n listening skills as well. Within the limits of our experimental tasks,
readers and listeners use similar strategies in the two modalities; whether those
strategles are effective or not. The fact that so many differences between skilled
and unskilled readers occurred in our listening tasks suggests that instructional
programs should focus on the improvement of comprehension skills in both i‘ead‘i'n’é’
and Mstening.

Our i‘es’e’ai‘eh allows a preliminary description of the Eéfdﬁi‘éhéhsidh processes
of skilled and unskilled readers at two age levels. Using terminology developed in
the introduction, our résults suggest that the unskilled school-age reader 1s &
Wword caller" not only in reading (Smith et al., 1976), but in listening as wem
this individual tends to process spoken and printed language simply as a series of
words without stricture. The skilled school-age reader is a "proposition
perceiver”, who recodes word sequences corresponding to clauses into their
propositional meaning, but engages in relatively little processing of the relations

between propositions. The unskilled college-age reader is a “schema perceiver,”
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a means Of compensating for ineffective proposition perception processes. The
skilled college-age reader is an “interactive processor”, who modiffes clausal
processing strategles depending on structural, thematic, and schematic properties
of text. |

For the college-age skilled reader, reading and listening comprehension
involves an interaction between proposition perception processes and schema
perception processes; rather than complete relfance on either proposition
oerception or schema perception. For this type of reader, bottom-up analyses of
sentences produce syntactic and propositional representations. The skilled
college-age reader manipulates these products in different ways depending on
thematic and structural cues to the relations between propositions, and depending
end of propositional units rathér than near the beginning. The results of
propositional processing are the units on which integrative processes operate (cF.,
Townsend, 1983; Townsend & Bever, 1962). |

The college-age unskilled reader does not exhibit these Interactions between
produce incomplete propositional representations. The tone location task
demonstrated that the collegé-age umskilled reader does segment sentences into
clauses. However, the /e/ detéction task demonstrated that the unskilled
college-age reader does not focus internal analysis at the end of the clause to as
great an extent as does the skilled college reader. The Meaning and Word Probe
tasks showed that the unskilled reader does not process main and subordinate
clauses in the same way as the skilled reader, but that the unskilled reader shows
greater differences in the processing of "if* and "though" clauses, as compared to

the skilled reader. The sentence reading task showed that these differences

between skilled and unskilled readers in thematic processing of clauses occur in

3
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reading as well as in listening, but that the unskilled reader engages in more
"schematic! predictions of sentence meaning. In short, the skilled college-age
reader organizes word sequences into clauses, but but the products of the bottom-up
internal analysis of sentence meanings are predorinantly superficial rather than
semantic. As a result; the unmskilled reader does not form a representation of text
from the propositions and their structurally and thematically cued relations, but
instead utilizes schematic expectations to develop an approximation of the meaning
of text.

The school-age skilled reader is similar to the unskilled college-age reader
In segmenting the linguistic stimulus into clause units, but, unlike the unskilled
college reader, s/he shows very few differences in the processing of structurally
oF thematically distinct clauses. The skilled school-age reader focuses internal
analysis of sentence meaning at the ends of clauses. The skilled reader at this
level is adept at perceiving propositions, but processes text as a serfes of
unrelated propositions.

The school-age unskiiled reader primarily processes Sroken and printed
language word by word. The phenomenon observed by Smith et al. (1976) in reading
appears to operate in the auditory modality as well. This individual does not

nain and subordinate clauses in different ways, but does respond to thematic cues
in the same way as the unskilled college-age reader. The school-age unskilled
reader appears to possess many of the inefficlent processing strategies that the
college-age unskilled reader possesses, but with the additional problem of not
segmenting text into propositional units.

Oné factor emerges in the acquisition of effective reading skills: a shift
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from clause by clause processing of language to a modification of clausal
processing strategies, depending on cues in the text and on expectations, for the
purpose of thematic integration of sentences. There were tiree major differences
between skilled readers at the college and school levels: (1) Structural and
thematic cues to clausal relations have smaller effects at the school level. (2)
Boundary effects in /e/ detection are smaller at the school level. (3) The boundary
effect in tone location accuracy is greater at the school level. These differences
fndicate that {:ﬁél skilled reader at the school level focuses on bottom-up, clause
by clause processing in reading and listening; the skilled reader at the college
level modifies these clausal processing strategles to focus on the thematic and
structural rélations between clauses. Improvement in reading skill among skilled
readers between school and college fnvolves improvement in strategles for
integrating clauses with context.

Processing for the meaning of individual clauses is largely mastered by the
skilled reader at the school level. Good reading skills at the school level are
characterized by relatively simple clausal processing strategies: segmenting the
at the ends of clauses. The structural and thematic relations between clauses
interact very littie with these clausal processes in school-age skilled readers.

At the college level, however, the skilled reader modifies clausal processing
strategles depending on structural and thematic cues to clausal relations and on
the schématic context of the clause.

pur research suggests some directions for the improvement of instructional
programs. Unskilled readers at the school level need to be more aware of phrase
structure aroupings of words and of sentences as units of meaning, and how
within-sentence groupings of words relate to the meaning of a sentence. Attention

to the intonation patterns of spoken 1ahéua§é, practice in reading phrases rather
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than individual words, listening to skilled readers imposing intonation on printed
language would be helpful’ in fncreasing proposition perception processes at this
level. Awareness of sentences as unfts of meaning, and of morpheme-sequence cues
to meaning might be increased by practice in expressing propositions in alternative
sentence forms. Our research suggests that simply emphasizing word recognition
skills would reinforce the ineffective processing strategles that unskilled
school-age readers already possess, and simply emphasizing recognition of the
schemata that underlie texts would accelerate the acquisition of the ineffective
processing strategies that unskilled collége readers utilize.

The unskilled college-age reader needs instruction at three levels: how phrase
structure groupings of words are organized as propositions, how texts siunal the
relations between propositions; and how these signals relate to importance,

structural and thematic cues to sentence relations might be increased by
highlighting in various ways different cues, as suggested by Marzano (1978).

The fact that unskilled readers also possess a wide range of ineffective
listening strategies suggests that programs for teaching reading should be
ini:e"grai:éd with programs for improving general comprehension skills. It might also
be helpfil to integrate programs for improving comprehensfon skills with writing
and subject matter areas, so that fnstruction can be given in the relations between
the internal structure of sentences and sentence meanings, and in the relations

between sentence meanings and expectations.
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Table 1
Summary of Experiments

TASKS:
A: Listening Skills

1. Story Reading! compreéhension & memory of printed text

2. Story Listening? comprahension & memory of spoken text

3. Tone Location: detection of {_nas around Clause boundarias

4. Msaning Froba: on-ling sccess to ueaning of spoken sentances

5. Word Prob&! on-ling access to word order of spoken sentences
B: Segmeﬁfaiibh while Reading

1, 0dd Word: &ffacts of format on reading tine

9. /a/ Datection: détection of /=/s around clausz houndaries
€. Thenatic éfdcéssing Whilé Reading

1. Reading Tima® reading tine for schematically ralevant clauses
2. Sentehca Recognition: literal memory for schematically relevant clauses

3. Recallt propositional memory for schenaticslly relavant clauses

SUBJECTS?
A. 24 collede students and 24 6th-Bth graders

B. 40 collige students and 35 6th-B8th draders

C. 48 college students
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Takla 2

Sample Materials for School-Ade Sub ject’s Story Reading and Listening

STORY:

Sixty planes were on 2 practice flight: Our base was an aircraft carrisr miles
away over the horizon. Our =arphonas crackled an order froi the carrisr to
return as quickly as possible. A storm had heen sighted. The carrier had

changzd course and was racing toward us while w2 raced toward it.

The carrier tame up over the horizon a3t full speed. On its trail we Soon saw 3

b

wall of fod and rain.

Ssction after section of the planes peeled off and went down to land. The
carriar’s dick was rising and falling, rolling from side to sid=z, and pitching
from end to snd. One plane struck the rising stern and crashed. Another hit the

dack so hard, it bounced off the ship into the saa.

Only half the planes were on deck ghen we went into the wall of mist and Fain.
The ship disappearsd from the sight of all of us except thosz in the planss that
wers low, ready to land. All the planes remaining in the air lined up and
followsd the lsader just in front. A break of just one lin in that chain might

havé meant 3 watsry grave for 3ll behind.

M
el




Fage 4%

Table 3

Sample Questions for School-Age Subject’s Story Reading and Listening

i. The base for these airplanes was

2. The carrier chanded course
3. bacause it had to be in sight at a1l times.
b. to reach ths planes bg?dre the storm broks.
3. The writer says that £hé”?og was
3. rising and falling.
b. like 3 wall.
4. How many planes reached thiir base bafore the storm struck thzm?
a: thirty
b. sixty

The planes landed on their bass

[, 1]
.

3. after trying twice.
b: with difficulty.
‘6. Why did the planzs line up?
3. the ship disappeared
b. the fod limited their visibility.

fa g
at
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Table 4

Sample Word and Sentence Recognition Items for School-Age SUbjéci?s Story Reading

and Listening

A. WORDS?

t. chain

2. lurching

3 wet

4. disappeared

5. discoverad

6. crackled

B. SENTENCES:

t. The carPier camé up over the horizon at full speed.

3. The deck of the carrier was pitching from end to end; rolling from side to
side, and rising and falling.

3. All the planés remaining in the air lined up and followed the leader just in
front.

4: DBur earphones crackléd an order from the carrier to return as guickly as
possible. |
S. The carrier was racing towards us while we raced towards it and had changed
course, |

4. Except for those in the planes that were low, ready to land, the ship

disappeared fron the sight of all of us.

40
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Table S

Sample Materials for Tone Location Task

1. Becsuse coffee spilted on her <sky-blue dr#ss she went> hone early.

2. Becsuse coffee spilled on her sk{y-blue drassishe went hodme early.

~

3. Because coffee spilled on her sky-<blue dress s#= went home> =arly.

NOTE: #=tone locations <>=window markars.

47




MEANING PROBE:

T

(_»L-\ ‘

T

l’M ‘

hough) T liked

If
3

hough) 1 liked

If

p

WORD PROBE:

T

—

T

(__,Js-/‘\

hough
If

Y I liked

\ I liked
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Tahle 4 ’ ‘ —

Sample Materials for Meaning and ord Probe Tasks

calling up my aunt =ach night at...USING THE TELEFHONE

calling my aunt up =ach night at...USING THE TELEFHONE

callingd up wy aunt each nidht at...UF

calling my aunt up each night at...UP

18
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Tabte 7 '

CHUNKED?
Johnny came walking into the dining roon
with very dirtu shoss after playing all day;
and his angry mothar sent hin
to clzan his teath
and told hin hz was 3 bad boy.
Johnny cane walking into the dining room with
very dirty shoes after
playing all day, and
his angry mother sant
him to clean his teeth and

told him he was a8 bad bog.
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Table 8

Sanple Materials for the /&/ Detzction Task= S

{. Ths teachar in chargs of the Indian hunters had to tskz hunting lessons.
9. The teacher in charde of ths Indian natives had to take hunting lessons.
QUESTION FOR 1 AND 2: | |

What did the lessons teach?

si:::how to catch rabbits

3. To learn soiwe hew ways the Indian huntérs had to take hunting lessons.
4. To lesrh some hew ways the Indisn natives had to take hunting lessons.
QUESTION FOR 3 AND 4%

Who could usé thzse lE850ns?

peopli who want to find deer

people who want to play basabhall ,

Ut
oy



Saupla Stories in Thematic Processing Tashs L

HIGH RELEVANCE:

LoW

Johnny wohke up very hungry for breakfast. He found a boul ahd 3 Spoon i
kitchzn. He got a pitcher of milk from the refrigerator. Although he took

down a box of Chesrios from the shelfs...

RELEVANCE:
Johnny was watchingd his favorite prograns on TV. He startzd to gat hungry
for 3 snack. He uaited for a comnzrcisl to go into the kitcuan. Although he

took down 3 bow of Cheerios frot tha shelf....
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Tabla 10

Overatl Task Ferfarmance of Up§kjiiéﬂﬁﬁa§d&rs Relstive 1o Skilled Readars of the

SamEfAge— S —
COLLEGE-AGE SCHOOL-AGE

TASK UNSKILLED READERS  UNSKILLED READERS

Story Reading 18% more errors 15% W0rE &rPors
comprehznsion 247 more arrors 21% jior& &rrors
word menory ' 14% more errors 15% wore &rrors
sentence wemory 157 more errors 117 imob& &rrors

Story Listzning 10% more arrors 39% WorE Errors
coiprehansion 43% mor: errors 78% mora errors
word memnory 11% more errors 387 worE Ereors
sentence memory 107% fawer errors 18% iorz errors

Tone Location 9% more arrors I7% Fewir errors

Rzaning Probe 4% faster 187 &lowar

Word Probs 127 faster 21% slower

/e/ Detaction 10% fewer arrors 9% HOFE =rrors

Sentence Reading  17% slowar ==

o
o




o
9

v
[N
(&
r3

Tebla it . .

_Overall Effects of Ssntential and Theuatic Structure for Skillad and Unskilled

— o Readers T
A. COLLEGE LEVEL
| Skilled Readar Unskilled Reader

Tonz Location? ' |

Poundary Effect . 23% ‘462
Meaning Probes ‘

Main/Sub nain 9% faster @ain 13%Z slowar

17/Though it 4% faster if 6% faster
Word T-oba:

Main/Sub tain 8% faster aain 17 slower

1f/Though if 3% faster if 6% slower
/2/ Detaction:

Bounhdary Effact . 24% g
Sentence Reading

écripi‘ﬁéiévancei ralavant avant reiévantiévéni

1% faster 107 faster

Pacausa/Although:

Relavants although 10% faster although 2% fazter

Not Rzlavant: although 5% faster  although 13% fazter

at
Cu
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" Table 11 (continuad)
Bverall Effects of Sentantial and Thematic Structurs for Skillzd and Unshillad

_— BT Readers
B. SCHB8L
Skilléd Reéader Unskilled Reader

Tone Lacation: |

Boundary Effsct 40% - 31
feaning Prober |

Main/Sub " main 2% Ffaster main 4% slower

1/Though if 1% faster if 7% faster
Word Probe:

M3in/Sub no differance main 2% faster

1£/Though if 37 faster Cif 9% slower
/2/ Detaction?

Boundary Effect 10% | 2%
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Table 12
Results of Story Tasks
A. Percentage Errors on Story Reading Tasks
Collage-Age School=Ags
Skilled Unskilled  Skilled Unskillad

Conprehension 21 26 19 23
ﬁetoghiiion ﬁémorg

for Words 24 28 26 30
Recognition Memory

for Séntences 39 45 36 41
Mean 28 33 27 31

B. Parcentags Errors on Story Listening Tasks

College-Age Schoot-Age
Skillad. Unshkilled Skilled Unskilled

Conprahznsioh 21 30 18 32
Recognition Memory

for Lords 28 31 28 38
Recognition ﬁEmQrg

for Sentences 41 37 ' 40 47
Mean 30 33 28 39

o
Ut
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Results for Tone Trisls

A. Percentade of Tones Corractly Locatad

College-Ade School-Agde
Tonz Location Skillad Unskillzd Skilled Unshilled
In Break 57.7 85.3 57.6 61:0
Befare Break 44.5 29.1 25.0 37.5
After Break 25.0 20.8 9.7 1.2
ean 42.4 38.4 32.0 43.9
Tone Index 25.4 40.2 40.0 30.9

B: Fercentade of Errors Mislocatzd into CMBusE Boundary

Collaga-Agde School-Age
Tons Location Skilled Unskilled Skilled Unskilled
Pefore Braak 58.7 . 43.3 29.5 61.7
After Braak 53,1 83.4 43.8 60.
Hean 49.9 3.4 49.2 41.2

Cy
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Results for No=Tene Trials

Collega-hgs School-Ags
Skillad Unshilled Skillad Unskilled
In Braak 38.8  39.9 27.8 38:6
Before Brask 11.0 5.5 27.8 24.8
Aftar Bresk 8.3 0 2.8 19.3
faan ié.é 15.1 19.7 25:7 ,
Guess Index 29.3  37:6 18.0 1657

B; Percantade of Guesses "Mislocated" away from Window Center into Elause

Boundary in No=Tone Trials

Colléga-Ade School-Age
Skilled Unskillzd  Skilled Unskiltzd
Before Break 40.3 45.8 47.2 36.2
After Break 36.1 61.2 34.8 16:5
Mean 38.2 53.5 4150 24 .4
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Table 15

Mesh Responsé Timss (msec) on Mzaning Probe Task

COLLEGE-AGE 1f fzin Thoudh
Skilled 2636 2444 3756

Uniskillad 2323 2721 9477

Mean 2480 . 2584 2617

SCHOOL=AGE

Skilled 2645 2622 2684

Unskilled 2981 3208 3191

Maan 7813 2915 2938

OVERALL 2646 2749 2777
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Table 16

M=an Responsa Tines (nsec) on Word Frobe Task

If fain Thoudh

COLLEGE-AGE Early Late Early Late  Early Late

Skilled 2028 2147 1835 2058 1549 = 2343
Unskillad 1815 1905 1854 1788 1818 1488
Nean 1922 2026 1845 1923 1894 2014
SCHOOL-AGE

Skillad 1929 1790 1957 1802 1917 1910
Unskilled 2479 2290 2066 2434 2116 2277
Reah 2904 2040 2017 2118 2017 2094
OVERALL 2062 2033 1928 2020 1955 2059

an
Q"n




Fada 59

Table 17
Percentade of Silent /e/s Missed Around Clause Boundaries
COLLEBE-AGE €lsusa Final Clause Initisl Diffarenca
& , o

Skilled ‘ . 41 . 17 2%
Unskilled 30 22 8
M=an 34 20 : 14
SCHOOL-ABGE

Skilled 15 5 | 10
Unskillad 19 17 2
Mean 17 11 6
OVERALL 29 17 12

6y
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Table 18
College Studsnts’ Clause Reading Times (msec) in Script-based Stories

Script Relavance
SKILLED READERS  High Low Averaga
Becauss 3103 3010 - . 3057
Although 2779 2945 2862
Averagds 2941 2978 2940
UNSKILLED READERS
Becaus 3358 3915 3637
Although 3209 3388 3299
Average 3284 3452 | 3448

)
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Table 19
Collage Studants’ Santence Recognition Scores for Criticsl Clauses in
Script-based Storias

Script Relzvance
SKILLED READERS  High Low Avarage
Bacausa 6.00 5.31 5.45
Atthoudh. 4.31 3.63 3.97
Averags : 5.16 4.47 ) 4.81
UNSKILLED READERS
Bacauss 5.06 7.38 6222
Atthoudh 3.44 5,06 425
Averade 4.25 6.22 5.24
OVERALL 4.71 5.35

NGTE: SCores rangz from 1-8, with 4.0 raprassnting chance perforaance.




