
JOURNAL OF MEMORY AND LANGUAGE 36, 129–145 (1997)
ARTICLE NO. ML962485

Individual Differences in Readers’ Sentence- and
Text-Level Representations

DEBRA L. LONG

University of California, Davis

BRIAN J. OPPY

California State University, Chico

AND

MARK R. SEELY

University of California, Davis

Poor reading comprehension is often associated with a failure to make appropriate inferences
during reading. Do less skilled readers fail to make inferences because they fail to construct
accurate propositional representations? We conducted two experiments to investigate individual
differences in readers’ sentence- and text-level representations. In Experiment 1, we found no
differences in the two groups’ ability to perform a task that is sensitive to the underlying
propositional structure of sentences. However, in Experiment 2, we found large differences in
the extent to which skilled and less-skilled readers integrated ideas from different parts of a text.
We suggest that an important processing bottleneck among less skilled college-aged readers
occurs at the discourse level. q 1997 Academic Press

Poor reading comprehension is often asso- The most straightforward explanation of
less skilled readers’ inference problems is thatciated with a systematic failure to make appro-
they result from deficits in basic linguisticpriate inferences during reading. Less skilled
abilities, such as word decoding or syntacticreaders have difficulty making inferences to
analysis (Cromer, 1970; Perfetti & Lesgold,integrate ideas in a text, to answer questions
1977; Perfetti, 1985, 1989, 1994; Vogel,about it, and to identify main ideas and themes
1975). Readers are unlikely to make infer-(Garnham, Oakhill, & Johnson-Laird, 1982;
ences to integrate or to elaborate the ideasLong & Golding, 1993; Long, Oppy, & Seely,
in a text if they fail to construct an accurate1994; Oakhill, 1983, 1984, 1993, 1994; Oak-
propositional representation of it. This expla-hill & Yuill, 1986; Oakhill, Yuill, & Don-
nation is supported by evidence that skilledaldson, 1990; Oakhill, Yuill, & Parkin, 1988;
and less skilled readers differ on a broad rangeYuill, Oakhill, & Parkin, 1989). One of the
of component reading abilities. For example,aims of research on individual differences in
less skilled readers generally have slower andcomprehension has been to explain the infer-
less efficient word decoding skills than doence problems exhibited by these readers.
skilled readers (see Perfetti, 1985, for a re-
view). Perfetti (1985) has argued that word
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130 LONG, OPPY, AND SEELY

which higher sentence- and text-level pro- sesses adequate ability relative to some mini-
mum level of competence. Rather, it is typi-cesses can be executed.

There is some evidence, however, that less cally assessed relative to the performance of
skilled readers. If less skilled readers performskilled readers’ inference problems are not

caused by deficits in basic linguistic processes worse than skilled readers on some measure
of basic linguistic skill (e.g., phonologicalalone. Oakhill and her colleagues have exam-

ined the inferential abilities of good and poor awareness, word identification, etc.), then re-
searchers often assume that these readers lackcomprehenders with similar word recognition

skills (Garnham et al., 1982; Oakhill, 1983, the ability to build accurate sentence-level
representations. This assumption, however, is1984, 1993; Oakhill & Yuill, 1986; Yuill &

Oakhill, 1991). Specifically, they identified seldom tested directly and may not be war-
ranted. Less skilled readers may construct rea-readers who differed in their ability to answer

questions about texts, but not in their ability sonably accurate sentence-level representa-
tions in spite of deficits in one or more linguis-to read words aloud or to understand the

meanings of isolated words. tic abilities. If so, then their failure to make
inferences may be due to more general com-They found a number of differences be-

tween good and poor comprehenders. Poor prehension problems (e.g., deficits in inferen-
tial abilities, inefficient suppression mecha-comprehenders (a) had difficulty answering

questions that required an inference even nisms) or capacity limitations (e.g., limited
working memory capacity, slow knowledgewhen the text was available during ques-

tioning (Oakhill, 1984), (b) were less likely access).
Recently, we conducted a study to examinethan good comprehenders to use context to

interpret a text (Oakhill, 1983), (c) had diffi- the accuracy of less skilled readers’ sentence-
level representations as well as their abilityculty making inferences to identify the correct

referent of a pronoun (Oakhill & Yuill, 1986), to make appropriate inferences during reading
(Long et al., 1994). Specifically, we contrastedand (d) benefited less than good comprehend-

ers from referential continuity in stories skilled and less skilled readers’ ability (a) to
execute a process necessary to represent the(Garnham et al., 1982)

Although such findings suggest that infer- meaning of a sentence (i.e., to select the con-
text-appropriate sense of an ambiguous word)ence problems occur in spite of accurate word

recognition skills, they leave open the possi- and (b) to make an inference related to the
sentence topic. We predicted that skilled read-bility that these problems are secondary to

deficits in other component reading abilities. ers would make topic-related inferences that
less skilled readers would not make. However,Less skilled readers may have accurate word

recognition skills, but poor syntactic or se- we were primarily interested in less skilled
readers’ ability to select the context-appro-mantic skills. Alternatively, they may have ac-

curate but very slow word recognition pro- priate sense of an ambiguous word (i.e., to
execute sense selection processes). We arguedcesses. Thus, word recognition may consume

resources needed to execute other component that sense selection is dependent on a reason-
ably accurate propositional representation ofprocesses (Perfetti & Roth, 1981).

To determine whether inference problems the sentence context. If less skilled readers
fail to execute sense selection processes, thisare secondary to basic linguistic deficits, we

need to address the following question: Are would indicate deficits in their ability to con-
struct accurate representations of sentences.there individuals who systematically fail to

make inferences even though they have ade- Therefore, their failure to make topic-related
inferences should be attributed solely to defi-quate reading ability and sufficient knowledge

to do so? Before answering this question, we cits in lower-level linguistic skills. In contrast,
if less skilled readers show the ability toneed to define ‘‘adequate’’ reading ability.

Unfortunately, there is no measure that as- quickly and accurately select the context-ap-

AID JML 2485 / a007$$$$$2 12-06-96 11:22:34 jmla AP: JML



131INDIVIDUAL DIFFERENCES

propriate sense of an ambiguous word, this tions. Do less skilled readers construct accu-
rate sentence-level representations evenwould suggest that they constructed an ade-

quate sentence-level representation. Thus, though they fail to make appropriate infer-
ences during reading? In Experiment 1, wetheir failure to make topic-related inferences

should be attributed to problems other than examined the propositional structure of less
skilled readers’ representations of sentences.linguistic skill deficits alone.

In Long et al. (1994), subjects read senten- Specifically, we investigated less skilled read-
ers’ ability to make connections among con-ces that ended with homograph primes and

responded to lexical decision targets. The lexi- cepts that appear in the same proposition and
their ability to elaborate their sentence-levelcal decision targets were (a) context-appro-

priate associates of the primes, (b) context- representations with topic-related informa-
tion. In Experiment 2, we focused on lessinappropriate associates of the primes, (c)

words related to the topic of the sentence, (d) skilled readers’ representations of longer seg-
ments of connected discourse. Specifically, wewords unrelated to the topic of the sentence,

and (e) nonwords. We predicted faster re- investigated their ability to integrate proposi-
tions that are relatively distant in the surfacesponses to appropriate than to inappropriate

associates once readers selected the context- structure of a story and their ability to make
inferences about story topics.appropriate sense of the homograph. Simi-

larly, faster responses to words related to the
EXPERIMENT 1topic of the sentence than to unrelated words

were predicted once readers made a topic-re- In our previous study (Long et al., 1994),
we concluded that less skilled readers con-lated inference. We examined the time course

of sense selection and inferential processing structed adequate sentence-level representa-
tions even though they failed to make topic-by presenting the targets at different stimulus

onset asynchronies (SOAs). related inferences. Our conclusion was based
on evidence that both skilled and less skilledWe found that skilled readers responded

faster in the lexical decision task to appro- readers constructed representations that were
consistent with the context-appropriate sensespriate than to inappropriate topic words within

500 ms of processing, whereas less skilled of homographs. However, our findings are not
entirely consistent with other research on lessreaders showed no response differences at

prime-target SOAs as long as 1000 ms. In skilled readers’ sense selection abilities
(Gernsbacher, 1993; Gernsbacher & Faust,contrast, we found that both groups responded

faster to appropriate than to inappropriate as- 1991; Gernsbacher & Robertson, 1995;
Gernsbacher, Varner, & Faust, 1990). For ex-sociates of the homograph primes within 300

ms of processing. We also found that skilled ample, Gernsbacher et al. (1990) demon-
strated differences in skilled and less skilledand less skilled readers had similar knowledge

about the sentence topics. We asked both readers’ ability to reject the context-inappro-
priate meanings of ambiguous words. In theirgroups to provide a single-word description

of the topic of each sentence; we found no task, subjects read a sentence that either did
or did not end with a homograph (e.g., ‘‘Hedifferences in their responses. We concluded

that less skilled readers failed to make topic- dug with the spade’’ vs ‘‘He dug with the
shovel’’). Subsequently, they judged whetherrelated inferences even though they had (a)

the ability to execute a process that depends or not a test word (e.g., ace) fit the meaning of
the sentence. When a test word was presentedon an adequate sentence-level representation

and (b) relevant knowledge about the sentence immediately after the sentence, Gernsbacher
et al. found that both skilled and less skilledtopics.

The purpose of the present study was to readers exhibited interference. That is, both
groups were slower to reject the probe aceextend our research examining less skilled

readers’ sentence- and text-level representa- after reading ‘‘He dug with the spade’’ than
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132 LONG, OPPY, AND SEELY

after reading ‘‘He dug with the shovel.’’ resentations that incorporate both the appro-
priate and inappropriate meanings of ambigu-When the test word was presented after a de-

lay, however, only the less skilled readers ous words or only the appropriate meanings.
Less skilled readers’ representations may in-were slow to reject the test word. Gernsbacher

et al. argued that less skilled readers continued clude inappropriate meanings because they
fail to suppress this information during com-to experience interference at the delay because

they failed to suppress the inappropriate prehension. Second, we conducted the study
to investigate the accuracy of their sentence-meaning of the homograph.

The inconsistency between our findings and level representations more directly than be-
fore. In our previous study (Long et al., 1994),those reported by Gernsbacher et al. (1990)

may be due to methodological differences. we assessed the accuracy of their representa-
tions indirectly by examining their ability toThe two studies used different measures of

activation (i.e., lexical decision vs meaning- execute sense-selection processes in response
to a single ambiguous word. In the presentfit judgment) as well as different comparisons

among test items. Gernsbacher et al. examined study, we assessed the accuracy of less skilled
readers’ sentence-level representations morejudgment times to inappropriate associates rel-

ative to unrelated controls. In contrast, we ex- directly by examining their ability to construct
representations that reflect the underlyingamined decision latencies to appropriate asso-

ciates relative to inappropriate associates. This propositional structure of sentences. Finally,
we examined readers’ text-level representa-latter comparison provides no information

about the extent to which less skilled readers tions. We asked whether both skilled and less
skilled readers construct memory representa-actually suppressed the homograph’s inappro-

priate meaning. It tells us only that inappropri- tions that incorporate topic-related infor-
mation.ate associates were less activated than were

appropriate associates. It may be that even We adopted a procedure used previously by
Ratcliff and McKoon (1978) to investigate thepartial activation of an inappropriate associate

is sufficient to produce interference on the propositional structure of simple sentences.
They presented sentences to subjects for studymeaning-fit judgment task.

If this is the case, then our findings and and tested their recognition for a list of single
words. The critical manipulation involved thethose reported by Gernsbacher et al. (1990)

may be more compatible than they initially order of pairs of items in the test list. A test
word in the list was preceded by a test wordappear. If less skilled readers suppress the in-

appropriate meanings of homographs par- from the same proposition or by a test word
from a different proposition in the same sen-tially, but not completely, then we would ex-

pect findings similar to those described above. tence. They found strong evidence for the
propositional structure of sentences in mem-Less skilled readers should show interference

on the meaning-fit judgment task because the ory. Subjects were faster to recognize a target
that was preceded by a prime from the sameinappropriate meaning of a homograph is par-

tially activated. In addition, they should show proposition relative to a prime from a different
proposition.faster responses to appropriate than to inap-

propriate associates on tasks like lexical deci- We used a similar procedure in Experiment
1. Skilled and less skilled readers received asion. This is because the inappropriate mean-

ing has been partially, although not com- list of brief two-sentence passages for study
and then received a recognition test for listspletely, suppressed.

We conducted the present study to provide of single words. The passages were adapted
from the materials that were used in Longadditional information about less skilled read-

ers’ ability to construct accurate sentence- and et al. (1994). We included Ratcliff and
McKoon’s (1978) priming manipulation to in-text-level representations. First, we asked

whether these readers construct memory rep- vestigate (a) the propositional structure of the
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TABLE 1 (3) topic priming pairs consisted of a target
that was either the topic of a passage (e.g.,SAMPLE PASSAGES AND EXAMPLE PRIME-TARGET PAIRS

earthquake) or was an unrelated word (e.g.,
Condition Prime Target breath) and was preceded by a prime from the

final sentence of the passage (e.g., structure).
The townspeople were amazed to find that all the

It should be noted that the correct response tobuildings had collapsed except the mint. Obviously,
the associates and to the topic and unrelatedthe architect had foreseen the danger because the

structure withstood the natural disaster. words is ‘‘no.’’ These items do not appear in
the sentences. However, subjects’ ability toPropositional priming pairs
reject these items may depend on the extentSame-proposition disaster structure

Different-proposition danger structure to which the items activate information in the
Associate priming pairs sentences. For example, subjects may be

Appropriate-associate buildings money slower to reject the appropriate than the
Inappropriate-associate buildings candy

inappropriate associate. This would occur ifTopic priming pairs
the appropriate associate had more featuresAppropriate-topic structure earthquake

Inappropriate-topic structure breath in common with the meaning of the sentence
stored in memory than did the inappropri-

The guest ate garlic in his dinner, so the waiter brought ate one.
a mint. The worried guest soon felt more comfortable If less skilled readers fail to make infer-
socializing with the others.

ences because they fail to store accurate prop-
Propositional priming pairs ositional representations in memory, then they

Same-proposition guest garlic may show a different propositional priming
Different-proposition waiter garlic

effect than skilled readers. That is, they mayAssociate priming pairs
exhibit less facilitation than skilled readersAppropriate-associate waiter candy

Inappropriate-associate waiter money when a target is primed by a word from the
Topic priming pairs same proposition. Similarly, they may show

Appropriate-topic guest breath little interference in response to the appro-
Inappropriate-topic guest earthquake

priate associates. If they do not incorporate the
context-appropriate sense of the homograph asNote. Subjects saw only one prime-target pair for each

passage. part of their representation of the sentence,
then they should have little difficulty rejecting
the item at test.

Alternatively, less skilled readers may con-sentences in memory, (b) the activation of the
context-appropriate associates of the homo- struct accurate propositional representations,

but fail to elaborate their representations withgraphs, and (c) the activation of words related
to the topics of the sentences. Table 1 contains topic-related information. If so, then skilled

and less skilled readers should show similartwo sample passages and examples of the
prime-target pairs. We constructed three types propositional priming effects and similar in-

terference effects for the appropriate associ-of priming pairs: (1) propositional priming
pairs consisted of a target (e.g., structure) that ates, but different interference effects for the

topic-related words. This leads to an interest-was preceded by a prime from the same propo-
sition (e.g., disaster) or by a prime from a ing and somewhat counterintuitive prediction.

That is, less skilled readers should be betterdifferent proposition in the same sentence
(e.g., danger), (2) associate priming pairs con- than skilled readers at rejecting the topic-re-

lated words.sisted of a target that was either the appro-
priate (e.g., money) or the inappropriate asso-

Methodciate (e.g., candy) of the homograph and was
preceded by a prime from the sentence con- Subjects. Subjects were 172 undergraduate

psychology students who received coursetaining the homograph (e.g., buildings), and
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credit for their participation. All subjects (verb or modifier) and its arguments (see
Kintsch, 1974). We then adapted the passagesspoke English as their first language and none

had a diagnosed learning disability. We dis- to ensure that each passage contained a sen-
tence that had a least two propositions withcarded data from 6 subjects due to large num-

bers of recognition errors. We used perfor- a noun–verb–noun structure (e.g., While the
maid folded the laundry, the baby grabbed themance on the verbal portion of the Scholastic

Aptitude Test (SAT) to identify groups of iron). Strictly speaking, every sentence also
contained a third proposition that was a con-skilled and less skilled readers (the top and

bottom third of subjects, respectively). The junction of the other two and several sentences
contained propositions in which an adjectiveverbal SAT is not an explicit measure of read-

ing ability; however, it predicts performance modified a noun in the sentence. In addition
to the Till et al. passages, the study materialson a variety of reading comprehension tests

(Daneman & Carpenter, 1980; Hunt, Lunne- consisted of 42 two-sentence passages used
by Long et al. (1994). These passages wereborg, & Lewis, 1975; Wood, 1982). Skilled

readers’ verbal SAT scores ranged from 590 also adapted in the manner described above.
The total set of 90 passages was divided intoto 710 (MÅ 638, nÅ 51); less skilled readers’

scores ranged from 200 to 440 (M Å 374, n 15 lists: 14 experimental and 1 practice. Each
list contained six passages.Å 51). The two groups were distributed in

approximately equal numbers across our A recognition test followed each study list.
The test consisted of six prime-target pairscounterbalancing conditions.

Materials. The study materials consisted of (one prime-target pair of each type) inter-
leaved among 10 filler items. One prime-target56 two-sentence passages used previously by

Till, Mross, and Kintsch (1988) and by Long pair was associated with each passage in the
study list. The six prime-target pairs were de-et al. (1994). Till et al. (1988) constructed the

passages in pairs written around an ambiguous fined as follows (see Table 1): (1) the same-
proposition priming pair consisted of a nounnoun that appeared in both passages (see the

pair of passages in Table 1). The homograph preceded by another noun from the same prop-
osition; (2) the different-proposition primingappeared at the end of either the first or the

second sentence of the passage, and its mean- pair consisted of a noun preceded by a noun
from a different proposition in the same sen-ing was unambiguously specified by the con-

text. The homographs had approximately tence; (3) the appropriate-associate priming
pair consisted of the appropriate associate ofequally strong associates to each of their

senses. These associates were used as the set the homograph preceded by a noun from the
same sentence as the homograph; (4) the inap-of associate test items and were appropriate

or inappropriate depending on the sentence propriate-associate priming pair consisted of
the inappropriate associate of the homographcontext. The topic test items were the modal

responses made by a group of pilot subjects preceded by a noun from the same sentence
as the homograph; (5) the appropriate-topicin Till et al.’s study. Subjects were asked to

‘‘write down a word reflecting their under- priming pair consisted of the topic word for
the passage preceded by a noun from the finalstanding of what the paragraph was about’’

(p. 286). The appropriate-topic word for one sentence of the passage; (6) the inappropriate-
topic priming pair consisted of the inappropri-passage of a pair served as the inappropriate-

topic word for the other passage in the pair. ate topic word for the passage preceded by a
noun from the final sentence of the passage.The characteristics of the associate and topic

words (e.g., number of syllables, word fre- The homograph never appeared in the list of
test words. The study-test lists were counter-quency) can be found in Till et al. (p. 286).

We analyzed the Till et al. passages to de- balanced across versions of a computer pro-
gram such that each passage was associatedtermine their underlying propositional struc-

ture. We defined a proposition as a relation once with each of the six priming pairs.
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TABLE 2Procedure. We used the same study-test
recognition memory procedure used by Rat- EXPERIMENT 1: MEAN RESPONSE TIMES (IN MILLISEC-

ONDS) AND MEAN ERRORS AS A FUNCTION OF PRIMINGcliff and McKoon (1978). Each study list con-
CONDITION AND READING SKILLsisted of six passages. The passages were all

two sentences long and were presented indi-
Reading skill

vidually for 14 s. Each study list was followed
by a recognition test. The recognition test con- Skilled Less skilled

Primingsisted of a list of 22 single words, including
condition RT % error RT % errorthe 6 priming pairs defined above. The prim-

ing pairs were interleaved among 10 filler
Propositional

items (3 true and 7 false). Each test list was Same 941 23 948 24
preceded by an asterisk that appeared on the Different 982 23 991 22

Associatescreen for two seconds. The asterisk was fol-
Appropriate 1197 36 1200 34lowed by three filler items. The priming pairs
Inappropriate 1077 12 1109 18were presented randomly in the remainder of

Topic
the list, separated by intervening filler items. Appropriate 1183 27 1060 15
Finally, a filler item followed the last priming Inappropriate 1037 8 1046 14
pair in the list. Subjects pressed a ‘‘yes’’ key
if a test word had appeared in one of the pre-
ceding sentences and a ‘‘no’’ key if it had not
appeared. We recorded their responses and than in the different-proposition condition,

F1(1,100) Å 6.22; F2(1,26) Å 4.09.reaction times to the test words. Subjects re-
ceived 14 study-test trials in random order. Associate priming pairs. The analysis of er-

rors to associate targets revealed that bothThese trials were preceded by a practice trial.
skilled and less skilled readers made more er-
rors to appropriate than to inappropriate asso-Results and Discussion
ciates of the homographs, F1(1,100)Å 132.49;

We performed separate 2(skill) 1 2(prim- F2(1,26) Å 43.50. We found a similar pattern
ing) repeated measures ANOVAs on errors in our analysis of the reaction time data. Both
and reaction times to targets in the proposi- skilled and less skilled readers exhibited
tional, associate, and topic priming pairs. Only slower responses to appropriate than to inap-
correct responses were included in analyses propriate associates, F1(1,100) Å 13.70;
of the reaction time data. All analyses were F2(1,26) Å 11.18.
performed with subjects treated as a random Topic priming pairs. Our analysis of the
variable (F1) and again with items treated as a error data revealed a main effect of priming,
random variable (F2). Post hoc analyses were F1(1,100) Å 28.41; F2(1,26) Å 20.67. This
conducted using the error term from the over- was modified by a reliable skill 1 priming
all analysis. All effects were tested at a sig- interaction, F1(1,100) Å 22.00; F2(1,26) Å
nificance level of p õ .05 unless otherwise 32.19. Skilled readers made more errors to
indicated. Mean errors and mean response appropriate than to inappropriate-topic words
times to targets in the six priming conditions (F1(1,100) Å 54.81; F2(1,26) Å 72.81),
appear in Table 2. whereas less skilled subjects showed no dif-

Propositional priming pairs. The analysis ferences (both Fs õ 1). Our analysis of the
of errors to targets in the same- and different- reaction time data revealed the same pattern.
proposition priming pairs revealed no reliable We found a reliable main effect of priming,
main effects or interactions (all Fsõ 1). How- F1(1,100) Å 15.15; F2(1,26) Å 11.61, that was
ever, our analysis of the reaction time data modified by a reliable skill 1 priming interac-
indicated that both skilled and less skilled tion in the subjects analysis (F1(1,100)Å 3.87)

and a marginally reliable interaction in thereaders responded faster to targets in the same-
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items analysis (F2(1,26) Å 3.37, p Å .07). Skilled, but not less skilled, readers exhibited
interference in response to the appropriate-Skilled readers exhibited slower responses to

appropriate than to inappropriate topic words topic words. Skilled readers were slower to
reject targets in appropriate- than in inappro-(F1(1,100) Å 16.41; F2(1,26) Å 15.11),

whereas less skilled readers exhibited no dif- priate-topic priming pairs, whereas less skilled
readers showed no differences. In addition,ferences (F1(1,100) Å 2.11; F2(1,26) Å 1.69).

These findings suggest that skilled and less skilled readers were slower to reject the appro-
priate topic words than were less skilled read-skilled readers’ sentence representations were

similar in at least two respects. First, both ers and they made more errors.
The interference effect exhibited by skilledgroups showed evidence for the propositional

structure of their representations. They exhib- readers has at least two possible explanations.
First, skilled readers may have inferred theited faster responses to targets presented in

same- than in different-proposition priming topic of the sentence during comprehension
and included it as part of their memory repre-pairs. This pattern is consistent with Ratcliff

and McKoon’s (1978) evidence that sentences sentation. Thus, they experienced difficulty at
test because the topic word closely matchedare stored in memory as connected proposi-

tions. Second, both groups showed evidence information stored in memory. Second, skilled
readers may have made the inferential connec-for sense selection. They had greater difficulty

rejecting contextually appropriate than inap- tion between the topic word and the corre-
sponding sentence at test. That is, presentationpropriate associates of homographs. This sug-

gests that the appropriate associates were con- of the prime may have activated information
about the passage. When the topic word ap-sistent with information stored in both skilled

and less skilled readers’ sentence representa- peared, subjects computed a backward associ-
ation between the test word and their represen-tions.

This latter finding sheds some additional tation of the passage. Both of these possibilit-
ies are consistent with the claim that skilledlight on less skilled readers’ sense selection

abilities. As we discussed previously, Gerns- readers make topic-related inferences that less
skilled readers do not make. Skilled readers’bacher et al. (1990) reported evidence that less

skilled readers fail to suppress the inappropri- inferential abilities worked to their disadvan-
tage in this task because they were requiredate meanings of ambiguous words during the

comprehension process. Although this may in- to reject information that was consistent with
their memory representations.deed be the case, our results suggest that these

inappropriate meanings do not become a per- The results of Experiment 1 provide con-
verging evidence to support the claim that lessmanent part of less skilled readers’ memory

representations. Less skilled readers had dif- skilled readers construct reasonably accurate
sentence-level representations even thoughficulty rejecting context-appropriate associ-

ates, but had no difficulty rejecting inappropri- they fail to make topic-related inferences
(Long et al., 1994). Skilled and less skilledate associates. Thus, they appeared to con-

struct reasonably accurate sentence-level readers perform similarly on tasks that assess
(a) the propositional structure of their sentencerepresentations in spite of any difficulty they

may have had suppressing activated, but irrel- representations, (b) their ability to select con-
textually appropriate meanings of ambiguousevant, information during reading.

Although skilled and less skilled readers’ words, (c) the time course by which they exe-
cute sense selection processes (Long et al.,responses to propositional and associate prim-

ing pairs were similar, their responses to topic 1994), and (d) their knowledge about the top-
ics of brief passages (Long et al., 1994).priming pairs were very different. In most

reading-related tasks, skilled readers perform In the research described here and in Long
et al. (1994), we focused on the accuracy ofbetter than do less skilled readers; interest-

ingly, we found the opposite pattern here. less skilled readers’ representations of brief
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passages. Our goal in the following experi- of stories that were either based on the same
TAU (e.g., Stories A and B) or based on dif-ment was to extend this research by examining

less skilled readers’ memory representations ferent TAUs (e.g., Stories B and C). After
reading each pair of stories, subjects re-of longer segments of connected discourse.
sponded true or false to a list of test sentences

EXPERIMENT 2 about them. Subjects responses and reaction
times were recorded.The results of the previous experiment sug-

gest that less skilled readers have reasonably Seifert et al. (1986) used a priming proce-
dure to examine memory connections betweenaccurate propositional representations of sim-

ple sentences. Do they also construct accurate story pairs. The priming conditions are also
depicted in the Appendix. A target test sen-representations of longer segments of con-

nected discourse? Oakhill and her colleagues tence expressed the conclusion of the second
story in the pair (e.g., the conclusion of Storyexamined skilled and less skilled readers’ rep-

resentations of connected discourse and found B). The conclusion was preceded by one of
four different types of priming test sentences.significant differences (Garnham et al., 1982;

Oakhill, 1984; Oakhill & Yuill, 1986; Oakhill In the same-theme condition, the pair of sto-
ries was based on the same TAU and the primeet al. 1988). In particular, they found that less

skilled readers failed to integrate information expressed the conclusion of the first story in
the pair (e.g., the conclusion of Story A). Infrom different parts of a text. This finding may

help explain why these readers fail to make the different-theme condition, the stories were
based on different TAUs and the prime ex-topic-related inferences. Such inferences are

often based on information about the text as pressed the conclusion of the first story (e.g.,
the conclusion of Story C). Seifert et al. hy-a whole. If readers fail to build integrated text

representations, then they are unlikely to elab- pothesized that time to verify the target test
statement would be facilitated when the primeorate them with topic-related information. Our

purpose in Experiment 2 was to examine less and target statements came from stories that
shared the same TAU. They also included twoskilled readers’ ability to integrate story ideas

and to make inferences about story topics. conditions to examine memory connections
within a story. In the within-story condition,In this experiment, we contrasted skilled

and less skilled readers’ ability to make con- the target was preceded by a prime that ex-
pressed the setup (i.e., the initiating circum-nections (a) among propositions that are rela-

tively distant in the surface structure of a story stances) of the same story (e.g., the conclusion
of Story B was preceded by the setup of Storyand (b) between two stories that share the

same theme. This experiment is similar to one B). In the between-story condition, the target
was preceded by the setup of the first storyconducted by Seifert, McKoon, Abelson, and

Ratcliff (1986) to investigate memory connec- (e.g., the conclusion of Story B was preceded
by the setup of Story C). They predicted thattions among thematically related episodes.

Seifert et al. had subjects read a set of stories. subjects would make a memory connection
between the setup and conclusion of the sameEach story was based on a thematic abstrac-

tion unit (TAU). TAUs are the structures of story. This would lead to faster verification
times in the same- than in the different-storygoals and plans expressed by common adages

(e.g., cutting your nose off to spite your face; condition.
Seifert et al. (1986) found facilitation forevery cloud has a silver lining). Examples of

three TAU-based stories appear in the Appen- targets in the same-relative to the different-
theme condition. However, they found this ef-dix. The first two stories (Stories A and B)

are based on the TAU the cure is worse than fect only when subjects were instructed to at-
tend to the thematic similarity of the stories.the disease. The third story (Story C) is based

on the TAU the blind leading the blind. In In addition, they found facilitation for targets
in the within- relative to the between-storySeifert et al.’s procedure, subjects read pairs
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condition. They argued that the setup and con- condition, whereas less skilled readers should
show no differences. This latter finding wouldclusion of a story were connected in memory.

This connection facilitated subjects’ ability to be particularly interesting if we found that less
skilled readers failed to show story-primingverify the conclusion when it was preceded

by the setup from the same story. effects even though they produced thematic
ratings that demonstrated their sensitivity toWe replicated Seifert et al.’s (1986) proce-

dure in Experiment 2. Subjects rated the the- the thematic similarity of the stories.
matic similarity of pairs of stories and then

Methodresponded true or false to a set of test state-
ments about them. We recorded subjects’ re- Subjects. Subjects were 160 undergraduate

psychology students who received coursesponses and reaction times in response to the
test sentences. This procedure bears some sim- credit for their participation. All subjects

spoke English as their first language and noneilarity to the one that we used in Experiment
1. Subjects read passages and then verified had a diagnosed learning disability. Groups of

skilled and less skilled readers were identifieda list of test items. In addition, the priming
manipulation was similar. We examined sub- using the procedure described in Experiment

1. Skilled readers has verbal SAT scores rang-jects’ responses to targets that were preceded
by closely related or more distantly related ing from 590 to 780 (M Å 670, n Å 52); less

skilled readers had scores ranging from 200primes. However, this procedure differed from
that used in Experiment 1 in several important to 480 (M Å 380, n Å 52).

Materials. We wrote 64 stories similar torespects: (1) Subjects read stories rather than
brief two-sentence passages, (2) The test list those used by Seifert et al. (1986). These sto-

ries were based on eight thematic patterns:consisted of sentences rather than single
words, and (3) We examined memory connec- ‘‘Every cloud has a silver lining,’’ ‘‘Too many

cooks spoil the broth,’’ ‘‘Cutting your nosetions among ideas within and between stories
rather than connections within and between off to spite your face,’’ ‘‘The pot calling the

kettle black,’’ ‘‘The cure is worse than thepropositions in a single sentence.
Our goal in this experiment was to examine disease,’’ ‘‘Closing the barn door after the

horse is gone,’’ ‘‘Counting your chickens be-differences in the priming effects exhibited
by skilled and less skilled readers. If the two fore they are hatched,’’ ‘‘The blind leading

the blind.’’ The stories averaged seven senten-groups construct similar representations of
stories, then they should exhibit a similar ces in length (see the Appendix for example

stores). In addition, we wrote two practice sto-story-priming effect. That is, both groups
should exhibit faster responses to targets in the ries that were similar in length and style to

the experimental stories.within- than in the between-story condition.
However, if less skilled readers fail to inte- We constructed four test sentences for each

of the stories. Two of these sentences weregrate the different parts of a story, then the
two groups should show a different priming true about the story. One of these referred to

the story’s initiating circumstances. We de-effect. Skilled readers should show priming
as a function of story condition, whereas less fined the initiating circumstances of a story as

a statement from the story that described theskilled readers should show no priming effect.
We also examined skilled and less skilled character’s goal or described an event or state

that initiated this goal. The other true sentencereaders’ responses to targets in the two theme
conditions. If the two groups differ in their referred to the story’s conclusion. We defined

the conclusion of a story as a statement thatability to incorporate thematic information
into their story representations, then they described the outcome of a character’s goal

attempt. These two sentences had no contentshould show different thematic priming ef-
fects. Skilled readers should respond faster to words in common. The other two sentences

were false, clearly contradicting informationtargets in the same-than in the different-theme
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TABLE 3in the story. Test sentences all averaged 10
words in length. EXPERIMENT 2: MEAN RESPONSE TIMES (IN MILLISEC-

ONDS) AND MEAN ERRORS AS A FUNCTION OF PRIMINGProcedure. We selected half of the stories
CONDITION AND READING SKILLin each thematic category as target stories.

These stories always appeared as the second
Reading skill

story in a pair of stories. We used the remain-
der of the stories as fillers (i.e., the first story Skilled Less skilled

Primingin a pair of stories). Subjects were told that
condition RT % error RT % errorthey would read pairs of stories and would

answer questions about them. They were in-
Story

structed to think about the theme of each story Within 2245 3 3014 4
and to decide whether a pair of stories shared Between 2528 6 2972 9

Themethe same theme. We included these instruc-
Same 2311 5 3142 4tions for two reasons. First, Seifert et al.
Different 2600 3 3107 5(1986) found that readers made a thematic

connection between two stories only when it
was required to perform the task. Second, the
similarity ratings provided important informa-

labeled ‘‘yes’’ if the sentence was true abouttion about less skilled readers’ conscious un-
one of the preceding stories and pressed a keyderstanding of the thematic connections be-
labeled ‘‘no’’ if it was false. This is somewhattween stories.
different than the task used in Experiment 1Each subject received 16 pairs of stories.
in which subjects responded ‘‘yes’’ if theTarget stories in the same-theme condition
word had appeared in one of the previous pas-were paired with a filler story based on the
sages. In this task, subjects responded ‘‘yes’’same theme (4 of the 16 pairs of stories). Sto-
if the test sentence was consistent with theries in the different-theme, the within-story,
information in the story. We recorded theirand the between-story conditions were paired
responses and reaction times to the test sen-with filler stories based on a different theme.
tences.Subjects read the stories at their own pace.

Each study-test trial was followed by a rat-They began the experiment by pressing the
ing judgment. Subjects were asked to rate thespace bar. An asterisk appeared on the screen
thematic similarity of the two stories on a 6-for two seconds. The asterisk was followed
point scale (1 Å very different, 6 Å very simi-by the first story in the pair. When subjects
lar). The 16 study-test trials were presented infinished the story, they pressed the space bar
random order. These trials were preceded byto continue and the next story appeared. When
a practice trial to familiarize subjects with thethey finished the second story, they pressed
task.the space bar again. A string of question marks

(???) appeared for 2 s and then subjects re-
Results and Discussionceived the list of test sentences. The target

stories were counterbalanced across versions We performed separate 2(skill) 1 2(prim-
ing) repeated measures ANOVAs on the er-of a computer program so that they appeared

an equal number of times in each condition. rors and reaction times to targets in the story
and thematic priming conditions. Only correctEach pair of stories was followed by a list

of eight test sentences. Each list was com- responses were included in our analyses of the
reaction time data. Mean response times andposed of a priming pair positioned randomly

among the other test sentences. The priming errors to targets in the four priming conditions
appear in Table 3.pair never appeared in either the first or the

last position in a list. Each test sentence was Story priming conditions. Our analysis of
errors to targets in the within- and between-presented individually. Subjects pressed a key
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story conditions revealed no reliable main ef- vestigate skilled and less skilled readers’ abil-
ity to construct representations that includefects or interactions (all Fs õ 1). However,

our analysis of the reaction time data indicated connections among elements within a story.
Our data indicate that skilled readers madethat skilled readers responded faster than did

less skilled readers to targets in both priming within-story connections that were not made
by less skilled readers. Skilled readers exhib-conditions, F1(1,102) Å 28.95; F2(1,6) Å

131.37. This effect was modified by a reliable ited faster responses to targets in the within-
than in the between-story priming condition,skill 1 priming interaction, F1(1,102) Å 4.56;

F2(1,6) Å 9.43. Skilled readers responded whereas less skilled readers showed no re-
sponse differences. One explanation for lessfaster to targets in the within- than in the be-

tween-story condition (F1(1,102) Å 6.88; skilled readers’ failure to make the within-
story connections is that they failed to recallF2(1,6) Å 14.24), whereas less skilled readers

showed no differences (both Fs õ 1). the information on which these connections
were based. However, the error data suggestThematic priming conditions. We found no

reliable effects in the analysis of errors to tar- that this was not the case. Although they made
more errors than did skilled readers, their errorgets in the thematic priming conditions. Our

analysis of the reaction time data revealed that rates were very low. This is consistent with
Oakhill’s (1982) claim that less skilled readersskilled readers responded faster than did less

skilled readers to targets in both priming con- recall the ideas in a text even though they
fail to form connections among them (see alsoditions, F1(1,102) Å 30.65; F2(1,6) Å 148.31.

This effect was modified by a reliable skill 1 Oakhill et al., 1988).
Not only did less skilled readers fail topriming interaction, F1(1,102) Å 3.89; F2(1,6)

Å 8.71. Skilled readers responded faster to make within-story connections, they also
failed to make connections between storiestargets in the same- than in the different-theme

condition (F1(1,102) Å 6.14; F2(1,6) Å 13.86, that were thematically related. Thematic simi-
larity had no effect on less skilled readers’whereas less skilled readers exhibited no dif-

ferences in the two conditions (both Fs õ 1). responses to the target sentences. In contrast,
skilled readers exhibited a thematic primingOverall errors. We analyzed differences in

skilled and less skilled readers’ overall errors effect, faster responses to targets in the same-
than in the different-theme condition. Lessto positive and negative items. Although the

error rates were low, we found a reliable main skilled readers’ failure to form memory con-
nections among related stories is particularlyeffect of skill in both analyses (F(1,102) Å

6.24 and F(1,102) Å 8.00, respectively. Less interesting in light of data suggesting that they
were sensitive to the stories’ thematic similar-skilled readers made more errors on positive

trials than did skilled readers (M Å 5% and ity. We found no difference between less
skilled and skilled readers’ ratings; bothM Å 3%, respectively). Similarly, less skilled

readers made more errors than did skilled groups gave higher similarity ratings to stories
in the same- than in the different-theme condi-readers on negative trials (M Å .07 and M Å

.05, respectively). tion. Thus, less skilled readers appeared to
recognize the thematic similarity of the sto-Thematic similarity ratings. Both skilled

and less skilled readers rated stories in the ries, but failed to incorporate this knowledge
into their memory representations.same-theme condition as more similar (M Å

4.43 and M Å 4.26, respectively) than stories
GENERAL DISCUSSIONin the different-theme condition (M Å 2.31

and M Å 2.58, respectively), F(1,102) Å Are there readers who systematically fail to
make inferences even though they have ade-338.62. In addition, the two groups showed

no differences in their ratings of stories in quate reading ability and sufficient knowledge
to do so? The results of these and several othereither condition (both Fs õ 1).

The purpose of this experiment was to in- studies converge to suggest that the answer to
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this question is ‘‘yes.’’ (Long et al., 1994; but score average or above average on mea-
sures of overall ability. If dyslexics have read-Oakhill, 1982, 1984, 1994; Oakhill et al.,

1988). When we examined skilled and less ing problems that are different from those of
garden variety poor readers, then this raisesskilled readers’ representations of simple sen-

tences and brief passages, we saw remarkable the possibility that our results apply to one
group and not to the other. Although this maysimilarities. Both groups (a) exhibited evi-

dence for the propositional structure of their certainly be the case, recent evidence has chal-
lenged the theoretical and empirical distinc-sentence representations, (b) constructed rep-

resentations that were consistent with the con- tion between these two groups (Bell & Per-
fetti, 1994; Stanovich, 1994a, 1994b). Belltext-appropriate senses of ambiguous words,

and (c) accomplished sense selection within and Perfetti (1994) found negligible differ-
ences in the component reading abilities ex-the same time frame (Long et al., 1994).

This situation changed, however, when we hibited by adult dyslexics and garden variety
poor readers. Similarly, Stanovich (1994a)examined skilled and less skilled readers’ text-

level representations. We found differences in found little empirical evidence to support the
distinction among reading-disabled children.their ability to integrate information from dif-

ferent parts of a story and their ability to elab- Dyslexics cannot be distinguished from gar-
den variety poor readers on the basis of (a)orate their representations with topic-related

information. Skilled, but not less skilled, read- word recognition subskills, (b) core informa-
tion processing deficits, or (c) neuroanatomi-ers made connections between the setup and

conclusion of a story. In addition, skilled read- cal profiles. Further research will be necessary
to determine whether the performance patternsers made topic-related inferences in response

to brief passages that less skilled readers did that we have reported here are characteristic
of both types of less skilled readers.not make. These differences occurred in spite

of similarities in skilled and less skilled read- We have argued that the less skilled readers
in this study constructed reasonably accurateers’ knowledge about the texts. Both groups

provided similar responses when they were sentence-level representations and possessed
adequate knowledge about the topics of ourasked to identify the topics of brief passages

and to rate the similarity of thematically re- texts. Why then did they fail to elaborate their
representations with topic-related informa-lated stories. Thus, less skilled readers ap-

peared to possess adequate knowledge about tion? One possibility is that these readers have
some deficit that is specific to the ability tothe passage topics even though they failed to

incorporate this knowledge into their text- make inferences. However, this claim is not
entirely supported by our results. As we men-level representations.

We should mention that the less skilled tioned above, less skilled readers provided ap-
propriate topic words for the passages and rec-readers who participated in our experiments

were not a well-defined group. We identified ognized the thematic similarity of stories. This
suggests that they can make such inferences;these readers on the basis of their performance

on the verbal SAT, a measure that is correlated they are simply less likely than skilled readers
to do so during comprehension.with reading ability, but one that is also sensi-

tive to other factors. This makes it likely that Recently, Pearlmutter and MacDonald
(1995) reported an analogous finding in awe included at least two types of less skilled

readers in our study. One type is commonly study of working memory capacity and syn-
tactic ambiguity resolution. They examinedcalled ‘‘garden variety’’ poor readers. These

readers score low on measures of reading abil- the use of probabilistic constraints in ambigu-
ity resolution as a function of individual dif-ity as well as measures of overall ability (e.g.,

IQ tests). The second type conforms to the ferences in reading span. High and low span
subjects were asked to rate the relative plausi-traditional definition of dyslexia. These read-

ers score low on measures of reading ability, bility of various interpretations of a syntacti-
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cally ambiguous verb. Their judgments re- bility is a function of the frequency of the
alternative interpretations of cooked in theflected comparable sensitivity to the probabi-

listic information. However, the likelihood context of the inanimate noun phrase, The
soup. According to their view, reading skill,that subjects used this information during

comprehension increased as a function of and in particular reading experience, influ-
ences the speed with which readers can com-reading span. High span subjects read syntac-

tically ambiguous sentences more slowly than pute such contextual constraints (e.g., the fre-
quency of a particular interpretation of cookednonambiguous control sentences, whereas low

span subjects showed no reading time differ- in the context of an inanimate noun phrase like
the soup). High span readers compute theseences. Thus, low span readers possessed

knowledge about the relative plausibility of constraints rapidly and efficiently because
they have done so frequently in the past. Inalternative interpretations of syntactic ambi-

guities, but failed to use this knowledge during contrast, low span subjects compute these con-
straints slowly because they have encounteredcomprehension.1

Pearlmutter and MacDonald (1995) pro- them less frequently. Thus, low span readers
show sensitivity to these constraints in tasksposed an explanation for low span readers’

failure to use probabilistic constraints during that allow sufficient computation time (e.g.,
plausibility judgments), but not in more de-reading that may also explain less skilled read-

ers’ failure to integrate story ideas and to make manding on-line tasks (e.g., reading time).
We can extend Pearlmutter and MacDon-inferences during reading. They suggest that

access to knowledge about contextual con- ald’s (1995) argument to explain less skilled
readers’ failure to make knowledge-based in-straints can be viewed as the activation of

combinatorial frequency information. Con- ferences. Consider the first passage in Table
1. The speed with which subjects can accesssider one of their examples. The verb cooked

has three alternative interpretations in the knowledge about earthquakes in the context
of this passage may be related to their previousphrase The soup cooked: (1) past tense/active

voice/intransitive (e.g., ‘‘The soup cooked in experience computing connections among
ideas such as buildings, collapse, danger, natu-the pot but was not ready to eat’’), (2) past

tense/active voice/transitive (e.g., ‘‘The soup ral disasters, and earthquakes. Less skilled
readers may eventually access such informa-cooked the vegetables’’), and (3) past partici-

ple/passive voice/transitive (e.g., ‘‘The soup tion; however, they may not do so soon
enough to influence their performance oncooked in the pot was delicious’’). They sug-

gest that syntactic plausibility is the relative time-constrained tasks.
Although this explanation for less skilledfrequency of these interpretations in the con-

text of the subject noun phrase. That is, plausi- readers’ inference problems is speculative, it
is consistent with several processing limitation
accounts of poor comprehension (Just & Car-1 It may seem odd that Pearlmutter and MacDonald
penter, 1992; Perfetti, 1985, 1989, 1994; Per-(1995) found differences in ambiguity resolution as a

function of reading span, whereas we found no differences fetti & Lesgold, 1977). For example, Perfetti
as a function of reading skill. However, Pearlmutter and (1985) has argued that inefficient verbal skills
MacDonald’s materials differed from ours in one very in combination with working memory limita-
important respect. In their study, disambiguating informa-

tions give rise to processing bottlenecks. Intion always followed the ambiguous word, whereas this
particular, he has emphasized the bottleneckinformation always preceded the ambiguity in our studies.

Just and Carpenter (1992) have argued that less skilled that results from inefficient processes at the
readers do not have the working memory resources to word-level. However, inefficient word recog-
hold multiple interpretations in memory. Thus, they are nition processes alone do not appear to explain
forced to choose an interpretation immediately. This is

the inference problems exhibited by college-no problem when the disambiguating context precedes
aged less skilled readers. Although they maythe ambiguity, but may lead to difficulty when the context

follows it. have less efficient word recognition skills than
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do skilled readers, this did not influence their of his hair fell out and his scalp broke out in
blotchy sores.ability to perform tasks that were sensitive to

the underlying structure of their propositional
TAU 2: ‘‘The Blind Leading the Blind’’representations. Differences between the two

groups were observed only on tasks that were Story C
sensitive to more elaborative processing. We

Matt got in his car to go to work one morn-suggest that an important bottleneck among
ing, but the car wouldn’t start. Matt knewless skilled adult readers occurs at the dis-
nothing about cars, so he started back towardcourse level. These readers have word- and
the house to call a mechanic. On his way, hesentence-level skills that are sufficient to con-
spotted his neighbor, Scott. Scott used to bestruct fairly accurate propositional representa-
a car mechanic before he was fired for incom-tions of sentences. However, they fail to exe-
petence. Matt asked Scott to take a look at hiscute processes necessary to integrate ideas
car and see if he could spot the problem. Scottfrom different parts of a text and to make
opened up the hood of Matt’s car and tinkeredinferences to elaborate their text representa-
around for awhile. Scott finally got the cartions. Further research will be necessary to
started. Unfortunately, the car blew up twodetermine whether frequency of exposure to
days later.language constraints is a major source of indi-

vidual differences in inferential processing. Example Test Sentences

Same-Theme ConditionAPPENDIX

Prime: Conclusion from Story A—TAU 1TAU 1: ‘‘The Cure Is Worse Than
‘‘The treatment reduced the rednessthe Disease’’
but left a noticeable scar.’’

Story A Target: Conclusion from Story B—TAU 1
‘‘His hair fell out and his scalpJenny was born with a small red birthmark
broke out in blotchy sores.’’on her jaw. No one had ever noticed it but

she was afraid that it was visible in strong
Different-Theme Conditionsunlight. She went to a dermatologist and in-

sisted that he do something to remove the Prime: Conclusion from Story C—TAU 2
mark. The doctor told her that laser treatment ‘‘The car blew up two days later.’’
might remove some of the redness. Jenny de- Target: Conclusion from Story B—TAU 1
cided to undergo the treatment even though ‘‘His hair fell out and his scalp
her health insurance would not pay the cost broke out in blotchy sores.’’
and she would have to take a second job. Al-

Within-Story Conditionthough the treatment did make the mark a little
less red, it was incredibly painful and left a Prime: Setup from Story B—TAU 1
noticeable scar. ‘‘John was very worried about his

few strands of gray.’’
Story B Target: Conclusion from Story B—TAU 1

‘‘His hair fell out and his scalpJohn was a handsome young executive and
broke out in blotchy sores.’’was proud of his good looks. He was espe-

cially fond of his full head of dark, wavy hair.
Between-Story ConditionTherefore, he was very worried about the few

strands of gray hair that were appearing. He Prime: Setup from Story C—TAU 2
‘‘Matt’s car wouldn’t start oneheard about a cream that was supposed to pre-

vent premature graying. John used the cream morning.’’
Target: Conclusion from Story B—TAU 1and had an unfortunate allergic reaction. All
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comprehension. Educational Psychology Review, 5,‘‘His hair fell out and his scalp broke
223–237.out in blotchy sores.’’
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