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Abstract Previous researchers have demonstrated that
readers may engage in shallow, or incomplete, processing
when the semantic overlap between current information and
previously encountered information is high. The present study
investigated whether these effects would occur during pro-
cessing of unambiguous noun phrase anaphors, for which
there was only a single possible antecedent. Participants read
passages containing anaphors that were correct, incorrect but
highly related, or incorrect and low-related, with respect to
previously encountered information. The time required to
process the anaphor was a function of the goodness of fit
between the anaphor and the antecedent; anaphors that were
incorrect but highly related to the antecedent were processed
more quickly than those that were incorrect and low-related.
This occurred regardless of the distance between the anaphor
and the antecedent. However, reading times results from a
spillover sentence indicated that readers subsequently validat-
ed the anaphor against the information in memory, resulting in
continued processing difficulty for both the incorrect-high-
and –low-related anaphor conditions. The results are consis-
tent with a three-stage comprehension model in which infor-
mation is activated, integrated on the basis of its goodness of
fit with the contents of working memory, and then validated
against information in long-term memory.

Keywords Discourse processing . Reading . Shallow
processing

Early models of comprehension operated under the assump-
tion that readers would not proceed to the next word or phrase

in a text unless comprehension of the preceding information
was complete (e.g., Just & Carpenter, 1980). Other re-
searchers, however, have provided evidence that readers
may continue on in a text before they are finished processing
the preceding information (e.g., Duffy & Rayner, 1990;
Ehrlich & Rayner, 1983) and that they may not always “fin-
ish” processing at all. Terms such as readers’ standards of
coherence (van den Broek, Risden, & Husebye-Hartmann,
1995), good-enough representations (Ferreira, Bailey, &
Ferraro, 2002; Ferreira & Patson, 2007), and shallow process-
ing (Sanford, 2002; Sanford & Emmott, 2012; Sanford &
Graesser, 2006; Sanford & Sturt, 2002) have been used to
describe situations in which readers appear to be satisfied with
incomplete or even incorrect interpretations of text. However,
there are a variety of ways in which incomplete processing
may occur. For example, readers may not completely integrate
activated content with incoming information at all, or this
process may not be completed by the point at which process-
ing is measured during a task. “Shallow processing”, there-
fore, is an umbrella term that can describe a variety of incom-
plete processing situations. The purpose of this study was to
investigate one specific type of shallow processing—those
situations in which readers appear to process incoming infor-
mation on the basis of its goodness of fit (i.e., conceptual
overlap) with the contents of working memory, resulting in
incorrect or incomplete interpretations.

The factors that influence the degree to which readers’
processing will be “incomplete” or “shallow”were first inves-
tigated using question-answering tasks, such as the Moses
illusion (e.g., Bredart & Docquier, 1989; Bredart & Modolo,
1988; Erickson & Mattson, 1981; Kamas, Reder, & Ayers,
1996; Reder & Cleeremans, 1990; Reder & Kusbit, 1991), in
which readers responded to questions that contained semantic
anomalies (e.g., “How many animals of each kind did Moses
take on the Ark?”). In these tasks, readers failed to detect the
anomaly as much as 40 % of the time when the anomaly (e.g.,
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Moses) was highly related to the correct term (e.g., Noah).
Similarly, Sanford, Sturt, and colleagues (e.g., Sanford,
Sanford, Filik, & Molle, 2005; Sanford, Sanford, Molle, &
Emmott, 2006; Sturt, Sanford, Stewart, & Dawydiak, 2004;
Ward & Sturt, 2007) implemented a text change detection
task, in which participants were asked to detect minor wording
changes (e.g., changing hat to cap) between two presentations
of the same text. Readers were less successful at detecting
changes that represented small meaning changes (e.g., hat to
cap), rather than large meaning changes (e.g., hat to dog).
Researchers have also used an “incidental anomaly detection
task,” in which readers are presented with short texts and are
told that some of them may contain anomalies (Barton &
Sanford, 1993; Bohan & Sanford, 2008; Daneman, Hannon,
& Burton, 2006; Hannon & Daneman, 2004; Sanford,
Leuthold, Bohan, & Sanford, 2011). In these tasks, readers
frequently fail to detect anomalous noun phrases, such as
surviving dead (e.g., Barton& Sanford, 1993) or tranquilizing
stimulants (e.g., Hannon & Daneman, 2004), presumably
because the contents of the noun phrases are highly related
to preceding information in the passage. The consistent find-
ing across all these types of tasks has been that readers often
do not detect anomalies unless those anomalies reflect large
changes in meaning and/or unless they have received addi-
tional attentional focus via syntactic or prosodic manipula-
tions (Bredart & Docquier, 1989; Bredart & Modolo, 1988;
Sanford et al., 2006; Sturt et al., 2004). Sanford and colleagues
(Sanford, 2002; Sanford & Emmott, 2012; Sanford &
Graesser, 2006; Sanford & Sturt, 2002) have interpreted such
findings as evidence that readers may often engage in shallow
processing, in which comprehension appears to proceed
smoothly as long as the semantic match (or goodness of fit)
between a text and previously encountered information is
sufficient to meet some internal criterion. In addition, when
this type of shallow processing does occur, it is typically
assumed that readers move on in the text with no subsequent
consequences for comprehension.

The present study investigates how readers will process
anomalies in discourse when no explicit anomaly detection
task is required. Several sentence-processing studies have
demonstrated that readers will arrive at underspecified or
incomplete representations when presented with complex syn-
tactic structures (e.g., Christianson, Hollingworth, Halliwell,
& Ferreira, 2001; Swets, Desmet, Clifton, & Ferreira, 2008;
Traxler, Pickering, & Clifton, 1998). In addition, researchers
have found that readers may arrive at underspecified or in-
complete representations when faced with anaphors involving
ambiguous pronouns (Greene, McKoon, & Ratcliff, 1992;
Poesio, Sturt, Artstein, & Filik, 2006; Stewart, Holler, &
Kidd, 2007; but see also Love & McKoon, 2011).

With direct noun phrase anaphora that require the reinstate-
ment of an antecedent, however, some researchers have ar-
gued that it is necessary for readers to fully resolve anaphoric

references in order for comprehension to proceed (e.g.,
Graesser, Singer, & Trabasso, 1994; Singer, Graesser, &
Trabasso, 1994), whereas other findings suggest that full
resolution may not be necessary (e.g., Klin, Guzmán,
Weingartner, & Ralano, 2006; Klin, Weingartner, Guzmán,
& Levine, 2004; Levine, Guzmán, & Klin, 2000; see also
Cook, Myers, & O'Brien, 2005; Cook & O’Brien, in press;
Nieuwland & Van Berkum, 2008). For example, Levine et al.
(see also Klin et al., 2006; Klin et al., 2004) presented partic-
ipants with passages that contained an anaphoric noun phrase
(e.g., dessert) that referred to a previously encountered ante-
cedent (e.g., tart). When a same-category distractor concept
(e.g., cake) was elaborated in the text after the presentation of
the antecedent, but before the presentation of the anaphor,
readers failed to reactivate and reinstate the appropriate ante-
cedent (e.g., tart) when they encountered the anaphor (e.g.,
dessert). As compared with a control condition, there was no
response time advantage for the antecedent (e.g., tart) imme-
diately after reading the anaphoric phrase, nor was there a
reading time advantage for a subsequent sentence that explic-
itly reinstated tart as the antecedent. Klin et al. (2006; Klin
et al., 2004; Levine et al., 2000) argued that the signal from the
anaphor was divided between the correct antecedent (e.g.,
tart) and the related distractor (e.g., cake), so activation for
the antecedent itself did not reach a critical threshold, and thus
the antecedent was never fully activated or reinstated. More
important, Klin et al. (2006) suggested that although the
specific lexical item representing the antecedent was never
activated, readers still partially encoded the anaphoric infer-
ence. Klin et al. (2006) offered two explanations for this
partial encoding hypothesis: Readers may have activated only
a subset of conceptual information about the antecedent with-
out reactivating the specific lexical item, or readers may have
reactivated enough information from the earlier context that
integration of the anaphoric phrase could proceed without
actual activation of the specific lexical item itself (see Cook,
Limber, & O'Brien, 2001, for direct evidence of inference
activation without accessing specific lexical information).

In another study of anaphoric processing, O'Brien and
Albrecht (1991) demonstrated that readers may not arrive at
the appropriate anaphoric inference if there is sufficient infor-
mation in the text to support an alternative, but incorrect,
conclusion. Their participants read passages that contained
an anaphoric reference to a concept explicitly stated in the
text (e.g., cat). However, if the text also contained information
relating to an unmentioned concept (e.g., skunk), that unmen-
tioned concept was reactivated in place of the appropriate,
explicitly mentioned antecedent. Thus, the amount of contex-
tual support for an antecedent can also influence whether or
not readers engage in complete or shallow processing of an
anaphor.

In the anaphoric processing studies just described, the
anaphor was ambiguous, there was a concept that served as
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a distractor to the antecedent, or the context supported an
incorrect antecedent. According to Klin et al. (2006; Klin
et al., 2004; Levine et al., 2000), the antecedent was not fully
reactivated under these conditions, so resulting resolution of
the anaphor was incomplete. The first question addressed here
is how readers will process anomalous anaphors that are
unambiguous and for which no distractor antecedents are
present. Consider the first sample passage in the Appendix.
The protagonist, Terry, goes to a music shop and buys an
instrument, which is described over several sentences. This
information is backgrounded and then later reinstated when
Terry shows a friend the cello she bought. In the correct
condition, the anaphor, cello, is a correct reference to the
previously mentioned antecedent, cello. On the basis of pre-
vious research (O'Brien, Raney, Albrecht & Rayner, 1997),
readers should quickly activate and reinstate the antecedent,
leading to short reading times on the sentence containing the
anaphor. The correct condition served as a control for two
anomalous anaphor conditions. In the two anomalous condi-
tions, the anaphor, cello, is incorrect but highly related to the
actual antecedent (violin, in the incorrect–high-overlap condi-
tion), or it is incorrect and not highly related to the actual
antecedent (oboe, in the incorrect–low-overlap condition).
Given that there is only one possible antecedent present in
the text and the anaphor is not ambiguous, the antecedent
should be relatively easy to reactivate, because there is no
competition from a potential alternative antecedent. If so,
resolution of the anaphor is not likely to be shallow or incom-
plete under these conditions; readers should experience diffi-
culty processing the anomalous anaphor in the reinstatement
sentence in both incorrect–overlap conditions. That is, accord-
ing to a full-resolution account, reading times on the reinstate-
ment sentence should be shorter in the correct condition than
in either the incorrect–high- or incorrect–low-overlap condi-
tions, and there should be no difference between the two
incorrect–overlap conditions. However, there is strong empir-
ical support from the anomaly detection literature and from the
previously mentioned studies on anaphora for the hypothesis
that readers may not fully resolve an anaphor even under
conditions in which relevant information (e.g., the antecedent)
is highly accessible, as long as the semantic overlap between
the anaphor and that previous information is strong.
According to this view, initial integration of the anaphor is
based on its goodness of fit with the information in working
memory. Working memory would presumably include acti-
vated contextual and/or conceptual information about the
antecedent; contextual information refers to information about
the antecedent previously encountered in the passage, whereas
conceptual information refers to information related to the
antecedent activated from general world knowledge. If initial
integration of an anaphor is based on goodness of fit with the
contents of working memory, reading times on the reinstate-
ment sentence should correspond to the degree of conceptual

overlap between the anaphor and the antecedent. Thus, the
goodness-of-fit accountwould predict shorter reading times in
the correct condition than in the incorrect–high-overlap con-
dition and shorter reading times in the incorrect–high-overlap
condition than in the incorrect–low-overlap condition.

The second issue investigated in this study concerned
processing after readers have moved on from the reinstate-
ment sentence. Given Duffy and Rayner’s (1990; see also
Ehrlich & Rayner, 1983) finding that readers may continue
to process an anaphor after they move on in the text, it is also
important to examine processing on a subsequent “spillover”
region of text; this was done in all experiments reported here.
If readers fully process the anaphor upon encountering it, there
should be no subsequent effects of antecedent condition on
this spillover region. In this case, there should be no lingering
difficulty due to anomalous anaphors; reading times on the
sentence immediately following the anaphor should not differ
for the correct, incorrect–high-overlap, and incorrect–low-
overlap conditions. Whether the goodness-of-fit account
would make a different set of a priori predictions regarding
subsequent processing effects is not clear from the previous
literature.

A final issue investigated here was whether factors known
to influence antecedent reinstatement will also influence how
anomalous anaphors are processed. For example, antecedents
that are unelaborated or that are more distant from the anaphor
are not reactivated or reinstated as quickly as those that are
elaborated or more recent (O'Brien, 1987; O’Brien, Albrecht,
Hakala, & Rizzella, 1995; O'Brien, Plewes & Albrecht, 1990;
O'Brien et al., 1997). Although these factors have been exam-
ined with respect to antecedent retrieval, they have not been
investigated in the context of anomalous information. In the
present study, anomalous anaphors may be processed differ-
ently when the amount of intervening text between the ante-
cedent and the anaphor is reduced and/or the antecedent has
been elaborated in the text. These issues were investigated in
Experiments 2 and 3.

Experiment 1

Method

Participants and design

Thirty University of New Hampshire undergraduates enrolled
in introductory psychology courses participated in exchange
for partial course credit. All participants were native speakers
of English.

Antecedent condition was manipulated within subjects,
and there were three levels: correct, incorrect–high-overlap,
and incorrect–low-overlap. The data for the reinstatement and
spillover sentences were analyzed separately.
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Materials

To ensure that the two incorrect antecedents did, in fact, differ
in overlap with the anaphor, a rating experiment was conduct-
ed. Twenty-six University of New Hampshire students who
did not participate in any other experiments reported here
were asked to rate the similarity of a pair of concepts on a 5-
point scale (where 1 = extremely dissimilar and 5 = extremely
similar). Each word pair consisted of the anaphor and either
the incorrect–high-overlap antecedent or the incorrect–low-
overlap antecedent. Participants rated the anaphor/incorrect–
high-overlap antecedent pairs as significantly more similar
(mean = 3.75, SD = 0.36) than the anaphor/incorrect–low-
overlap antecedent pairs (mean = 2.61, SD = 0.85), F1(1, 24) =
71.86,MSE = .24, partial η2 = .75; F2(1, 22) = 170.55,MSE =
.09,1 partial η2 = .89.

The materials for Experiment 1 were 24 passages similar to
the first example in the Appendix. Each passage began with an
introductory section (mean = 25.58 words) that served to
introduce the protagonist of the story. This was followed by
an elaboration section that introduced the antecedent and
described its distinctive features (e.g., cellos are large and
heavy, you sit down to play them, etc.). The antecedent was
always mentioned once explicitly and twice implicitly. The
antecedent was a correct match to a later-encountered anaphor,
incorrect but highly related to the anaphor, or incorrect and
low-related to the anaphor. The mean lengths of the elabora-
tion sections for the correct, incorrect–high, and incorrect–low
conditions were 84.83, 84.54, and 84.71 words, respectively.
The elaboration section was followed by a background section
(mean = 75.63 words); this section was included to ensure that
the antecedent was no longer active in memory when the
anaphor was presented. The background was followed by a
reinstatement sentence that included a direct anaphoric refer-
ence (e.g., cello) to the antecedent. Note that this sentence was
the same across all three conditions. A spillover sentence
followed the reinstatement sentence. The mean lengths of
the reinstatement and spillover sentences were 38.21 and
37.63 characters, respectively. A closing section (mean
=16.13 words) ended the passage. Each passage was followed
by a yes/no comprehension question designed to ensure that
participants were reading carefully; questions did not refer to
the antecedent or anaphor. There were an equal number of
“yes” and “no” questions.

Eight filler passages were included to ensure that there
were equal numbers of passages with and without anomalous
anaphors. Filler passages were similar in length and structure
to the experimental passages. In addition, for the filler

passages, there were an equal number of “yes” and “no”
comprehension questions.

Three materials sets were constructed and counterbalanced
such that an equal number of passages appeared in each
condition, and across the materials sets, each passage ap-
peared once in each condition.

Procedure

Participants were randomly assigned to one of the materials
sets. Each participant was run individually in a session that
lasted approximately 30 min. All materials were presented on
a monitor controlled by a computer in an adjacent room.

Participants were instructed to rest their right thumbs on a
line-advance key, their right index fingers on a “yes” key, and
their left index fingers on a “no” key. Each trial began with the
word “READY” in the middle of the screen. When partici-
pants were ready to read a passage, they pressed the line-
advance key. Each press of the key erased the current line and
presented the next line. Reading time was measured as the
time between keypresses. Each participant was instructed to
read at a comfortable, normal reading pace. After the last line
of the passage disappeared from the screen, the cue
"QUESTION" appeared in the middle of the screen for
2,000 ms, followed by the comprehension question.
Participants were instructed to respond to the comprehension
question by pressing either the “yes” or the “no” key.
Participants were also instructed that answering the compre-
hension questions was the most important part of the experi-
ment and that they should respond as quickly as possible
without sacrificing accuracy. On the trials on which partici-
pants made errors, the word “ERROR” appeared in the middle
of the screen for 750 ms. Before reading the experimental
passages, participants read three practice passages to ensure
that they were thoroughly familiarized with and understood
the procedure.2

Results and discussion

Comprehension question accuracy rates were quite high (over
80 % for all participants), and there were no differences in
accuracy as a function of condition in Experiment 1, Fs < 1.

1 In all analyses reported, F1 always refers to tests against error terms
based on participants’ variability, and F2 always refers to tests against an
error term based on items’ variability. All analyses were significant at the
standard alpha level of .05, unless otherwise indicated.

2 To ensure that readers did not become more sensitive to and, thus,
develop strategies for processing anomalous anaphors over the course
of the experiment, reading times for passages that appeared in the first
quartile of both experiments were compared with reading times for
passages that appeared in the last quartile of the passages. The sizes of
the differences between conditions did not differ significantly from the
first to the fourth quartile in Experiment 1, ps > .12.
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Reinstatement sentence

The mean reading times for the reinstatement and spillover
sentences for Experiment 1 appear in Table 1. There was a
significant main effect of antecedent overlap condition, F1(2,
54) = 14.20,MSE = 40,220, partial η2 = .35; F2(2, 42) = 6.93,
MSE = 82,258, partial η2 = .75. Planned comparisons demon-
strated that reading times were shorter in the correct condition
than in the incorrect–high-overlap condition, F1(1, 27) = 8.39,
MSE = 74,951, d = 0.27; F2(1, 21) = 5.55,MSE = 82,015, d =
0.42. Reading times in the correct condition were also shorter
than those in the incorrect—low-overlap condition,F1(1, 27) =
20.08, MSE = 113,635, d = 0.47; F2(1, 21) = 9.28, MSE =
244,804, d = 0.37. More important, reading times were shorter
in the incorrect–high-overlap condition than in the incorrect–
low-overlap condition, F1(1, 27) = 9.78, MSE = 52,692, d =
0.21; F2(1, 21) = 4.15,MSE = 166,731, d = 0.71.

Spillover sentence

The main effect of antecedent overlap was significant, F1(2,
54) = 4.85, MSE = 49,266, partial η2 =.15; F2(2, 42) = 4.04,
MSE = 46,926, partial η2 =.16. Reading times were shorter in
the correct condition than in the incorrect–high-overlap con-
dition (although only marginal when based on items variabil-
ity), F1(1, 27) = 4.56, MSE = 125,539, d = 0.25; F2(1, 21) =
3.32, p = .08, MSE = 89,585, d = 0.32. Reading times were
also shorter in the correct condition than in the incorrect–low-
overlap condition, F1(1, 27) = 13.95,MSE = 60,002, d = 0.35;
F2(1, 21) = 12.42, MSE = 59,579, d =0.58. Most important,
the difference between the incorrect–high-overlap and incor-
rect–low-overlap conditions was not significant, both Fs < 1,
ds < .18.

The results of Experiment 1 are not consistent with the
predictions made by the full-resolution account. Instead, they
are consistent with the goodness-of-fit account, in which
initial integration of information is based on its goodness of
fit with the contents of working memory. When readers first
encountered and integrated the anaphor in the reinstatement
sentence, time to process this information varied as a function
of the overlap between the anaphor and the antecedent; read-
ing times were shorter in the correct condition than in the
incorrect–high-overlap condition and shorter in those two
conditions than in the incorrect–low-overlap condition.
Readers continued to process the anaphor after moving past
it, however. Reading times on the spillover sentence were

slow in both incorrect–overlap conditions, relative to the
correct condition. This is inconsistent with an account that
assumes that readers fully resolve the anaphor when they first
encounter it. Instead, the results of the spillover sentence seem
more consistent with a view in which initial integration of
information is followed by a subsequent process in which
information is verified or validated against additional infor-
mation in memory. Further discussion of this view will be
postponed until after the presentation of Experiments 2 and 3.

Experiment 2

In the previous experiment, the antecedent was always
backgrounded by several sentences of text before the anaphor
was encountered in the reinstatement sentence. Previous re-
searchers have found that increased distance between an ana-
phor and its antecedent can lead to increased time to activate
and reinstate the antecedent upon encountering the anaphor
(O'Brien, 1987; O’Brien et al., 1995; O'Brien et al., 1990;
O'Brien et al., 1997), but the effects of distance manipulations
on anomalous anaphors have not been previously investigat-
ed. The materials from Experiment 1 were modified to create
two antecedent distance conditions: antecedent near and ante-
cedent distant. In the antecedent-near condition, the back-
ground section was omitted, and the reinstatement sentence
directly followed the elaboration section, whereas in the
antecedent-distant condition, the background was presented
between the elaboration section and the reinstatement sen-
tence. All passages were modified to maintain local coherence
across all conditions.

If the goodness-of-fit effects observed on the reinstatement
sentence in Experiment 1 were due to a failure to fully reac-
tivate and reinstate the antecedent (Klin et al., 2006; Klin
et al., 2004; Levine et al., 2000), those effects should be
reduced when the distance between the anaphor and the
antecedent is reduced (see also Rayner, Chace, Slattery, &
Ashby, 2006). That is, in the antecedent-near conditions,
readers may be more likely to fully reactivate and reinstate
the antecedent; any difference in reading times between the
incorrect–high- and –low-overlap conditions on the reinstate-
ment sentence should be reduced or eliminated, and both
conditions should yield longer reading times than the correct
condition; reading times on the spillover sentence should not
vary as a function of condition. Reading times in the
antecedent-distant conditions should replicate those from the

Table 1 Mean reading times (and standard deviations) inmilliseconds for the reinstatement and spillover sentences as a function of condition in Experiment 1

Correct Incorrect–High-Overlap (IH) Incorrect–Low-Overlap (IL) IH vs. IL difference

Reinstatement 1,916 (481) 2,061 (571) 2,192 (671) −131
Spillover 1,858 (489) 1,997 (599) 2,025 (473) −28
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reinstatement and spillover sentences in Experiment 1. On the
other hand, pronoun researchers working with relatively short
texts (e.g., Greene et al., 1992; Stewart et al., 2007) have
suggested that distance between a referent and its antecedent
may not be a driving force in whether readers will fully resolve
an anaphor or not. If this is true, the pattern of effects should
replicate those observed in Experiment 1, regardless of wheth-
er the antecedent is near or distant from the anaphor. Reading
times on the reinstatement sentence should be shorter in the
correct condition than in the incorrect–high-overlap condition,
and both conditions should yield shorter reading times than
the incorrect–low-overlap condition. On the spillover sen-
tence, reading times should be shorter in the correct condition
than in the two incorrect–overlap conditions, and there should
be no difference between the two incorrect–overlap
conditions.

Method

Participants and design

Seventy-two University of New Hampshire undergraduates
enrolled in introductory psychology courses participated in
exchange for partial course credit.

Two within-subjects variables were manipulated in this
study: antecedent condition and antecedent distance. As
in the previous experiment, antecedent condition had
three levels: correct, incorrect–high-overlap, and incor-
rect–low-overlap. Antecedent distance had two levels:
antecedent near and antecedent distant. The data for the
reinstatement and spillover sentences were analyzed
separately.

Materials

The 24 passages from Experiment 1, in addition to 6 compa-
rable passages, were altered for use in this experiment (see the
second example in the Appendix). Modifications consisted of
minor rewording of the elaboration and background sections
to ensure that local coherence was maintained in all condi-
tions. The modified elaboration sections were, on average,
82.73, 82.63, and 83.20 words for the correct, incorrect–
high-overlap, and incorrect–low-overlap conditions,

respectively. The modified background section (mean =73.9
words) was omitted in the antecedent-near conditions. All
other portions of the passages were the same as in
Experiment 1.

Ten filler passages were included to balance the number of
passages that did/did not contain anomalous information. As in
the previous experiments, filler passages were similar in struc-
ture to the experimental passages, and theywere followed by an
equal number of “yes” and “no” questions. Six materials sets
were constructed and counterbalanced such that an equal num-
ber of passages appeared in each condition, and across the
materials sets, each passage appeared once in each condition.

Procedure

The procedure was the same as in Experiment 1.

Results and discussion

Comprehension accuracy rates were quite high (over 90 %).
The reading times for Experiment 2 are presented in Table 2.
There were no differences in comprehension accuracy as a
function of condition, Fs < 1.

Reinstatement sentence

As in the previous experiment, there was a significant main effect
of antecedent overlap,F1(2, 132) = 24.58,MSE=100,247, partial
η2 = .27; F2(2, 48) = 16.89,MSE = 59,754, partial η2 = .41. The
effect of antecedent distance was unreliable, F1(1, 66) = 2.9,
MSE = 63,400, p = .09, partial η2 = .04; F2 < 1, partial η2 = .02.
More important, the antecedent overlap × distance interactionwas
not significant, Fs < 1, partial η2s < .03. Planned comparisons
revealed that the pattern of effects observed in Experiment 1 was
replicated in both the antecedent-near and -distant conditions in
the present study; thus, the two distance conditions will be
reported together. The correct condition yielded shorter reading
times than did the incorrect–high-overlap condition [antecedent
near, F1(1, 66) = 14.12, MSE = 99,357, d = 0.33; F2(1, 24) =
16.97, MSE = 32,433, d = 0.4; antecedent distant (although not
significant when based on items variability), F1(1, 66) = 5.86,
MSE = 102,226, d = .23; F2(1, 24) = 2.77, MSE = 104,138,
p = .11, d = 0.24]. The correct condition also yielded shorter

Table 2 Mean reading times (and standard deviations) in milliseconds for the reinstatement and spillover sentences as a function of antecedent overlap
and distance conditions in Experiment 2

Correct Incorrect–High-Overlap (IH) Incorrect–Low-Overlap (IL) IH vs. IL difference

Antecedent distant Reinstatement 1,769 (376) 1,860 (427) 2,009 (471) −149
Spillover 1,720 (343) 1,802 (399) 1,822 (392) −20

Antecedent near Reinstatement 1,780 (380) 1,919 (450) 2,062 (547) −143
Spillover 1,717 (371) 1,784 (378) 1,810 (380) −26
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reading times than did the incorrect–low-overlap condition
[antecedent near, F1(1, 66) = 32.72, MSE = 174,900, d =
0.6; F2(1, 24) = 36.55, MSE = 68,635, d = 0.72; antecedent
distant, F1(1, 66) = 27.94, MSE = 148,629, d = 0.56; F2(1,
24) = 15.41, MSE = 101,899, d = 0.52]. Finally, the incor-
rect–high-overlap condition yielded shorter reading times
than did the incorrect–low=overlap condition [antecedent
near, F1(1, 66) = 11.17, MSE = 130,726, d = 0.29; F2(1,
24) = 7.53, MSE = 94,131, d = 0.35; antecedent distant,
F1(1, 66) = 11.25, MSE = 141,923, d = 0.33; F2(1, 24) =
6.05, MSE = 84,759, d = 0.31].

Spillover sentence

The pattern of effects from the spillover sentence also repli-
cated those observed in the previous experiment. The main
effect of antecedent overlap condition was significant, F1(2,
132) = 12.28, MSE = 30,764, partial η2 = .17; F2(2, 48) =
11.54,MSE = 13,161, partial η2 = .33. Neither the main effect
of antecedent distance nor the overlap × distance interaction
approached significance, all Fs < 1, partial η2 < .01. As with
the reinstatement sentence reading times, the results for the
antecedent-near and antecedent-distant conditions will be pre-
sented together. Planned comparisons demonstrated that read-
ing times in the correct condition were shorter than those in
the incorrect–high-overlap condition [antecedent near, F1(1,
66) = 4.63,MSE = 70,007, d = 0.18; F2(1, 24) = 8.11,MSE =
29,122, d = 0.29; antecedent distant, F1(1, 66) = 6.03,MSE =
80,800, d = 0.22; F2(1, 24) = 3.85, MSE = 32,215, d = 0.25].
The correct condition also yielded shorter reading times than
did the incorrect–low-overlap condition [antecedent near,
F1(1, 66) = 12.88, MSE = 58,824, d = 0.25; F2(1, 24) = 7.16,
MSE = 29,108, d = 0.34; antecedent distant, F1(1, 66) = 16.35,
MSE = 38,176, d = 0.28; F2(1, 24) = 6.45,MSE = 52,592, d =
0.31]. Finally, there was no difference in reading times between
the two incorrect–overlap conditions in either the antecedent-
near or -distant condition, all Fs < 1, ds < 0.08.

As in Experiment 1, initial processing of the anaphor was a
function of the degree of overlap between the anaphor and the
antecedent. In addition, even after readers had moved on past
the reinstatement sentence, readers continued to experience
processing difficulty in the incorrect–overlap conditions; spill-
over sentence reading times were long in both incorrect–
overlap conditions, relative to the correct condition. The com-
bined pattern of effects from the reinstatement and spillover
sentences in Experiments 1 and 2 are inconsistent with a full-
resolution account and, instead, are consistent with predictions
made by a goodness-of-fit account.

Furthermore, the pattern of effects observed here was not
influenced by the degree of distance between the anaphor and
the antecedent, despite previous demonstrations of distance
effects in the antecedent retrieval literature (O'Brien, 1987;
O’Brien et al., 1995; O'Brien et al., 1990; O'Brien et al., 1997).

However, focusing on antecedent characteristics in the elabo-
ration may have exaggerated the role that conceptual infor-
mation played in integration of the anaphor, regardless of
distance. This issue will be explored in the next experiment.

Experiment 3

Results from the previous experiments demonstrated that the
effects of the goodness of fit between the anaphor and the
antecedent on initial processing of the anaphor are robust.
They occurred even when the anaphor was unambiguous,
there were no distractor antecedents in the text, and the dis-
tance between the antecedent and the anaphor was minimal. It
is clear that readers did not fully activate and integrate the
specific lexical item representing the antecedent immediately
upon encountering the anaphor; if they had, no differences
should have been observed between the two incorrect–overlap
conditions. Instead, it appears that initial processing of the
anaphor was based on the overlap between the anaphor and
the contents of working memory. The specific lexical item
was not fully integrated until after the anaphor had been
processed; the difference between the two incorrect–overlap
conditions was eventually eliminated, but not until readers had
already moved on to the spillover sentence.

The question that is left unanswered, then, is the following:
What information are readers reactivating and integrating
when they first encounter the anaphor? Klin et al. (2006)
offered two possible explanations. First, they suggested that
upon reading the anaphor, readers may have only activated
conceptual information about the antecedent (i.e., basic se-
mantic information about the antecedent from general world
knowledge), such that they could easily integrate that infor-
mation with the anaphor without activating the specific lexical
item. Alternatively, Klin et al. (2006) suggested that the
readers may have activated sufficient information from the
previously encountered passage context surrounding the ante-
cedent, such that they were able to easily integrate the anaphor
without activating the specific lexical item. The present ex-
periment was designed to further explore these accounts.

The results of the previous experiments are, on the surface,
consistent with the first account offered by Klin et al. (2006)
and inconsistent with the second. Reading times on the rein-
statement sentence increased as the conceptual overlap be-
tween the anaphor and the antecedent decreased. If readers
had been using reactivated contextual information (i.e., infor-
mation explicitly stated in the text) to integrate the anaphor, as
suggested by the second account, they should have reactivated
the distinguishing characteristics of the antecedent, which
would have been difficult to integrate in both incorrect con-
ditions. A third possibility is that readers initially reactivated
contextual information, but because the retrieval mechanism
responsible for antecedent retrieval (i.e., resonance; Myers &
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O'Brien, 1998; O'Brien &Myers, 1999) is assumed to be both
cyclical and continuous, this may have led to the activation of
additional related information from general world knowledge.
The elaboration sections in the previous experiments focused
on distinguishing characteristics of the antecedent. According
to this third account, activated contextual information
concerning distinguishing characteristics of the antecedent
may have led to the activation of other (nondistinguishing)
characteristics of the antecedent from readers’ general world
knowledge. If all of this conceptual information became avail-
able quickly, regardless of its source, any of it could have been
used to integrate the anaphor. That is, focusing on conceptual
characteristics in the elaboration may have exaggerated the
role that antecedent characteristics in general (regardless of
source) played during initial integration of the anaphor, as
compared with any influence of the specific lexical item
representing the antecedent. This is consistent with
arguments made by O'Brien and Albrecht (1991), who found
that reactivating contextual information about the antecedent
can lead to quick reactivation and reinstatement of related
information from general world knowledge (see also Cook
et al., 2001), even if the true antecedent was explicitly stated in
the text.

In this experiment, the elaboration sections were rewritten
such that no features of the antecedent were described (see the
third example in the Appendix). However, the number of
mentions of the antecedent (i.e., one explicit and two implicit)
were the same as in the first two experiments. If, upon en-
countering the anaphor in the reinstatement sentence, readers
only initially activated and integrated conceptual information
about the antecedent (e.g., characteristics), regardless of con-
text, the pattern of results should be the same here as in the
previous experiments. Reading times on the reinstatement
sentence should be shorter in the incorrect–high-overlap con-
dition than in the incorrect–low-overlap condition, and both
should yield longer reading times than in the correct condition.
Alternatively, reactivating contextual information would not
yield any characteristics of the anaphor; if initial processing of
the anaphor is based on the ease of linking the anaphor with
currently activated information, regardless of whether that
information is conceptual or contextual in nature, the effects
observed in the present experiment should differ from those in
the previous experiments. There should be no difference in
reinstatement sentence reading times between the two incor-
rect–overlap conditions, although both should yield longer
reading times than the correct condition.

As was mentioned previously, the antecedent elaboration
sections in the previous experiments described characteristics
of the antecedent, which could have strengthened the role that
conceptual information played in integration of the anaphor,
regardless of distance. O'Brien et al. (1990) found that elabo-
ration effects “trumped” distance effects in antecedent retriev-
al; elaborated distant antecedents were reactivated faster than

unelaborated near antecedents. Thus, in the present experi-
ment, when conceptual information about the antecedent is
unelaborated, distance effects may be more likely to emerge.

Method

Participants and design

Sixty University of Massachusetts undergraduates participat-
ed in exchange for course credit.

Two within-subjects variables were manipulated in this
study: antecedent condition and antecedent distance. As in
the previous experiment, antecedent condition had three
levels: correct, incorrect–high-overlap, and incorrect–low-
overlap. Antecedent distance had two levels: antecedent near
and antecedent distant. The data for the reinstatement and
spillover sentences were analyzed separately.

Materials

The 30 passages from Experiment 2 were modified for use in
this experiment. First, the elaboration sections were rewritten
so that no features of the antecedent were mentioned. As in the
previous experiments, each antecedent was mentioned once
explicitly and twice implicitly. The only difference between
the three antecedent conditions was the antecedent itself;
otherwise, the three versions were identical. The mean length
of the elaboration section for all passages was 80.33 words.
Second, as a result of changes to the elaboration sections,
some of the background sections had to be rewritten to main-
tain local coherence. The rewritten background sections had a
mean length of 75.27 words. All other aspects of the passages
were the same as in the previous experiments.

Twenty filler passages were included to ensure that there
was an equal number of anomalous and nonanomalous pas-
sages. There were an equal number of “yes” and “no” ques-
tions for the filler passages. Six materials sets were construct-
ed and counterbalanced such that an equal number of passages
appeared in each condition, and across the materials sets, each
passage appeared once in each condition.

Procedure

The procedure was the same as that used in Experiments 1
and 2.

Results and discussion

The reading times for Experiment 3 are presented in Table 3.
As in the previous experiments, there was no effect of passage
condition on comprehension question accuracy rates (all ps >
.80), Fs < 1.
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Reinstatement sentence

As in Experiments 1 and 2, there was a significant main effect
of antecedent overlap for the reinstatement sentence, F1(2,
108) = 20.69, MSE = 74,077, partial η2 = .28; F2(2, 48) =
11.93,MSE = 69,754, partial η2 = .33. Neither the main effect
of distance nor the overlap × distance interaction approached
significance, all Fs < 1, ds < .01. Because the patterns of
effects were similar for the antecedent-near and antecedent-
distant conditions, they will be presented together. Planned
comparisons revealed that reading times were shorter for the
correct antecedent condition than for the incorrect–high-over-
lap condition [antecedent near, F1(1, 59) = 17.59, MSE =
115,236, d = 0.37; F2(1, 29) = 9.42, MSE = 102,834, d =
0.47; antecedent distant, F1(1, 59) = 9.66,MSE = 117,055, d =
0.25, F2(1, 29) = 8.69, MSE = 127,388, d = 0.51]. Reading
times were also shorter in the correct condition than in the
incorrect–low-overlap condition [antecedent near, F1(1, 59) =
22.82, MSE = 143,268, d = 0.43; F2(1, 29) = 12.42, MSE =
150,408, d = 0.6; antecedent distant, F1(1, 59) = 12.26,MSE =
201,199, d = 0.36; F2(1, 29) = 10.35, MSE = 101,171, d =
0.52]. In contrast to the patterns observed in Experiments 1
and 2, there was no reliable difference between the two
incorrect–overlap conditions, [antecedent near, F1(1, 59) =
1.19, MSE = 123,959, p > .27, d = 0.09; F2(1, 29) = 2.28,
MSE = 64,191, p > .14, d = 0.18; antecedent distant, F1(1, 59)
= 2.27, MSE = 113,408, p > .13, d = 0.11; F2 < 1, d = 0.01].

Spillover sentence

The main effect of antecedent condition was significant, F1(2,
108) = 16.65,MSE = 41,048, partial η2 = .24; F2(2, 48) = 11,
MSE = 39,252, , partial η2 = .31, but the main effect of
distance was not, F1(1, 54) = 2.64, MSE = 27,6734, p = .11,
partial η2 = .05 ; F2(1, 24) = 1.52, MSE = 21,864, p = .23,
partial η2 = .06, nor was the antecedent overlap × distance
interaction, Fs < 1. Again, the patterns of effects were similar
for the antecedent-near and antecedent-distant conditions, so
they will be presented together. Planned comparisons revealed
that reading times in the correct antecedent condition were
shorter than those in the incorrect–high-overlap condition
[antecedent near (although only when based on participants
variability), F1(1, 59) = 8.21, MSE = 91,170, d = 0.27; F2(1,

29) = 2.73,MSE = 63,662, p = .11, d = 0.29; antecedent distant
(although only marginal when based on items variability),
F1(1, 59) = 5.54, MSE = 62,485, d = 0.21; F2(1, 29) = 4.07,
MSE = 69,814, p = .05, d = 0.39]. The correct condition also
yielded shorter reading times than did the incorrect–low-over-
lap condition, [antecedent near, F1(1, 59) = 19.5, MSE =
63,063, d = 0.33; F2(1, 29) = 13.41, MSE = 60,118, d = .52;
antecedent distant, F1(1, 59) = 17.78,MSE = 78,904, d = 0.35,
F2(1, 29) = 11.44, MSE = 87,834, d = 0.61]. Finally, the
difference between the two incorrect conditions was not reli-
able [antecedent near, F1(1, 59) = 1.2,MSE = 49,713, p > .27,
d = 0.08; F2(1, 29) = 3.3, MSE = 70,237, p = .08, d = 0.31;
antecedent distant (only reliable when based on participants
variability), F1(1, 59) = 4.07, MSE = 63,553, d = 0.16; F2(1,
29) = 2.3, MSE = 95,720, p = .14, d = 0.29].

It appears that the goodness-of-fit effects on the reinstate-
ment sentence in the previous experiments were based on the
ease with which the anaphor could be integrated with other
activated information in working memory. In those experi-
ments, that “other” information consisted primarily of charac-
teristics of the antecedent, reactivated from both the previous-
ly read passage context and general world knowledge; as the
number of characteristics that the anaphor and antecedent had
in common increased, reading time for the reinstatement
sentence decreased. However, in the present study, when
contextual information did not describe any characteristics
of the antecedent, readers may have been more likely to
activate and integrate the specific lexical item representing
the antecedent more quickly upon encountering the anaphor.
Under these circumstances, the anaphor did not “fit”well with
either of the incorrect–overlap antecedents, and reading time
on the reinstatement sentence was lengthened in both condi-
tions, relative to the correct condition.

General discussion

The present study investigated processing of anomalous ana-
phors that were unambiguous and for which there was only
one possible antecedent. Previous research on antecedent
retrieval has indicated that antecedents are quickly reactivated
and reinstated under such conditions (e.g., O'Brien, 1987;
O'Brien et al., 1997), suggesting that readers may fully resolve

Table 3 Mean reading times (and standard deviations) in milliseconds for the reinstatement and spillover sentences as a function of antecedent overlap
and distance conditions in Experiment 3

Correct Incorrect–High-Overlap (IH) Incorrect–Low-Overlap (IL) IH vs. IL difference

Antecedent distant Reinstatement 1,827 (490) 1,964 (588) 2,030 (632) −66
Spillover 1,720 (445) 1,808 (413) 1,873 (433) −65

Antecedent near Reinstatement 1,790 (493) 1,974 (509) 2,024 (578) −50
Spillover 1,687 (429) 1,799 (403) 1,830 (433) −31
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anaphors immediately upon encountering them. The results of
Experiments 1 and 2 were not consistent with a full-resolution
account. Instead, initial integration of the anaphor appeared to
be driven by the goodness of fit between the anaphor and the
contents of active memory. Correct anaphors yielded shorter
processing times on the reinstatement sentence than did in-
correct but highly related anaphors, and both yielded shorter
processing times than did incorrect but low-related anaphors.

The purpose of Experiment 3 was to explore whether the
initial goodness-of-fit effects observed on the reinstatement
sentence in Experiments 1 and 2 were based on the fit between
the anaphor and the conceptual information about the ante-
cedent, between the anaphor and activated contextual infor-
mation, or both. The antecedent elaborations in the first two
experiments focused on the characteristics of the antecedent,
and this may have, in turn, reactivated additional characteris-
tics from general world knowledge; together, this may have
boosted the role of conceptual overlap between the anaphor
and antecedent in the initial integration process. In the third
experiment, the context did not describe any characteristics of
the antecedent, and the context was exactly the same across
conditions, except for the antecedent itself; readers may have
activated the specific antecedent more quickly than when the
context focused on characteristics. In this case, integration of
the anaphor was difficult in both incorrect overlap conditions,
relative to the correct condition. Taken together, the reinstate-
ment sentence reading time results of Experiments 1–3 sup-
port a view in which the initial integration of the anaphor is
based on its goodness of fit with activated information in
memory, regardless of whether that activated information
derives from the text itself or general world knowledge.

The second major finding reported here was that process-
ing does not end with integration of the anaphor. The results
from the spillover sentence in Experiments 1–3 are consistent
with a view in which the linkages formed during the initial
integration process are subsequently validated against infor-
mation in long-term memory (Singer, 2013). Across all three
experiments, both incorrect anaphors resulted in continued
processing difficulty even after the reinstatement sentence
had been processed. If the anaphor had been fully resolved
when it was encountered in the reinstatement sentence, no
such effects should have been observed on the spillover sen-
tence. Instead, readers appeared to initially link the anaphor to
the contents of active memory upon encountering it; the
linkage formed during the first stage was then subsequently
validated against information that may have become available
after the integration process had begun.

The findings just described are consistent with assumptions
of the RI-Val view, recently proposed by Cook and O'Brien
(2014). This view assumes that reading involves three parallel
asynchronous stages of processing: resonance (R), integration
(I), and validation (Val). This view is an extension of previous
two-stage activation+integration accounts of comprehension

(e.g., Cook & Myers, 2004; Kintsch, 1988; Long & Lea,
2005; Sanford & Garrod, 1989, 1998, 2005). In the first stage
(R), information is reactivated from memory via a passive,
dumb, and unrestricted retrieval mechanism, such as reso-
nance (Myers & O'Brien, 1998; O'Brien & Myers, 1999).
Information must be activated above some minimum thresh-
old to impact subsequent stages of comprehension. Upon
exceeding that threshold, activated information is then linked
with the contents of working memory in the second, integra-
tion stage (I). Ease of forming this linkage may be based on
the goodness of fit between the newly encountered informa-
tion and the contents already in active memory. Similarly, as
soon as some minimum level of integration has been complet-
ed, the validation (Val) of those linkages begins. Validation
occurs against both the cumulative discourse model, which
contains both previously encountered information from the
text (such as the antecedent), as well as information from
general world knowledge (Singer, 2013). The RI-Val view
assumes that each stage is dependent upon the output of
the preceding stage, and each stage is assumed to run to
completion. Within the context of the present study, when
the anaphor was encountered, it resulted in the reactiva-
tion (R) of related information in memory. As soon as
activated content exceeded some minimum threshold, ini-
tial integration (I) of the anaphor with this activated
content began; the ease of forming the linkage between
the anaphor and the reactivated content (i.e., reading of
the reinstatement sentence) was based on the goodness of
fit. When readers subsequently attempted to validate (Val)
that link against the discourse model, the discrepancy
between the anaphor and the antecedent became apparent
in the incorrect conditions, and subsequent processing
(i.e., reading of the spillover sentence) was disrupted.

Although the goal of this study was to test the predictions
of the goodness-of-fit account, it may be possible to explain
more general shallow processing effects within the context of
the RI-Val view. As was noted previously, many of the effects
in the shallow processing literature are based on explicit
anomaly detection tasks, which force a conscious binary
choice on the reader and do not examine the time course of
anomaly detection effects. Cook and O'Brien (2014) assumed
that readers’ standards of coherence (van den Broek et al.,
1995) influence the extent to which readers will wait for all
three processes (i.e., resonance, integration, and validation) to
run to completion. O’Brien and Cook (in press) noted that if
the output of the resonance and integration stages is sufficient
to meet readers’ standard of coherence, they may move on
before validation is completed. That is, without full validation,
shallow processing could occur, resulting in the failure to
detect semantic anomalies (Barton & Sanford, 1993; Bohan
& Sanford, 2008; Daneman et al., 2006; Erickson &Mattson,
1981; Hannon & Daneman, 2004; Sanford, 2002; Sanford
et al., 2011).
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The argument made here that processes involved in reading
are both cyclical and continuous highlights the danger of
oversimplifying predictions made by two-stage models prev-
alent in discourse comprehension studies (e.g., Gerrig &
O’Brien, 2005; Glucksberg & McCloskey, 1981; Kintsch,
1988, 1998; Long & Lea, 2005; Rizzella & O’Brien, 2002;
Sanford & Garrod, 1989, 1998, 2005). For explanatory pur-
poses, these models tend to separate activation and integration
into distinct stages. This can lead to the assumption that the
reader moving on in the text signals that integration is com-
plete. However, most of these models also contain the as-
sumption that activation and integration stages are continuous
and overlapping. In order to observe consequences of later-
occurring activation and integration cycles, it is necessary to
incorporate measures that allow for observation of the time
course of processing across a larger window. This could
include use of spillover regions, such as those used here, or
use of eye-tracking technology (see Rayner, Pollatsek, Ashby,
& Clifton, 2012). It is also important to incorporate assump-
tions about how and when integration mechanisms decide
when tentative linkages made are sufficient for comprehen-
sion to proceed; this may require including an unconscious,
but evaluative, component in the integration process (Long &
Lea, 2005). The addition of the validation stage in the RI-Val
model offers one potential solution.

The findings reported here also contribute to the ongoing
discussion in the literature about the roles of semantic and
contextual information in discourse comprehension. For ex-
ample, Sanford and Garrod (1981, 1989, 2005; see also
Garrod & Terras, 2000; Sanford, Garrod, Lucas, &
Henderson, 1983) have argued for distinct bonding and reso-
lution processes in discourse comprehension; bonding in-
volves checking incoming information for its semantic fit with
automatically reactivated information, whereas resolution in-
volves verifying it against the actual discourse. Others, how-
ever, have argued that context has a strong initial influence on
discourse interpretation (e.g., Hess, Foss, & Carroll, 1995;
Nieuwland & Van Berkum, 2006; Otten & Van Berkum,
2007, 2008; Van Berkum, 2008). The results of the present
study demonstrate that early stages of anaphoric processing
can be dominated by either semantic or contextual informa-
tion, depending upon which type of information, and how
much, is reactivated first via a passive retrieval mechanism.
However, additional information may become activated in
subsequent activation cycles and, thus, influence later stages
of processing. This is consistent with arguments made by
Cook and colleagues (Cook & Guéraud, 2005; Cook &
Myers, 2004; Cook & O'Brien, 2014; O’Brien & Cook, in
press).

One final point is that although O’Brien and colleagues
(O'Brien, 1987; O'Brien et al., 1990, 1995) have repeatedly
found that reducing the distance between an anaphor and its
antecedent results in reduced time to reactive and reinstate the

antecedent, no such effects were observed in Experiment 2 or
3. This may be because O’Brien and colleagues embedded
anaphoric phrases in explicit demand sentences (e.g., Mark’s
neighbor asked him what he had just finished building) that
would force coherence breaks if unresolved. In contrast,
O'Brien et al. (1997) found that when a nominal anaphor
was conceptually identical to its antecedent, no distance ef-
fects were observed. The anaphors used in the present study
were much closer in nature to those used in the O'Brien et al.
(1997) materials.

In conclusion, the present study extends findings from the
shallow processing and anaphor-processing literatures by
demonstrating that initial processing of unambiguous but
anomalous anaphors appears to be based on their goodness
of fit with the contents of active memory. However, this does
not represent the end-stage of anaphoric processing; readers
then validate those initial linkages against information in
memory. These results are consistent with assumptions of
the RI-Val view, proposed by Cook and O'Brien (2014).
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Appendix

Sample passage from Experiment 1

Introduction

Terry loved classical music. She spent most of her waking
hours listening to it, either in her room or in the car.

Correct Antecedent

Terry decided that it would be fun to teach herself how to play.
She drove to a music shop located in the next town. As she
entered the store she saw a beautiful cello. The large instru-
ment was almost bigger than she was. Terry decided she
wanted to learn how to play it. She imagined herself sitting
down to play the heavy instrument. Terry asked the salesman
for a price. After thinking for a few minutes, she decided to
buy it that afternoon.

Mem Cogn (2014) 42:1171–1185 1181



Incorrect–High-Overlap Condition

Terry decided that it would be fun to teach herself how to play.
She drove to a music shop located in the next town. As she
entered the store she saw a beautiful violin. It was very
lightweight and fit perfectly between her chin and shoulder.
She imagined herself dancing as she played beautiful music.
Terry asked the salesman for a price. After thinking for a few
minutes, Terry decided to buy it that afternoon.

Incorrect–Low-Overlap Condition

Terry decided that it would be fun to teach herself to play. She
drove to a music shop located in the next town. As she entered
the store she saw a beautiful oboe. The keys were bright and
shiny, and the case was lined in black velvet. Terry decided
she wanted to learn how to play it. She imagined herself
fingering the keys to create perfect notes. Terry asked the
salesman for a price. After thinking for a few minutes, she
decided to buy it that afternoon.

Background

When Terry arrived home she found a message on her an-
swering machine from her friend Jill. Because Terry hadn’t
spoken to Jill in over a week, she decided to invite her over for
coffee. When Jill came over, she told Terry that she had a new
boyfriend. After chatting about Jill’s new boyfriend for a
while, Jill asked Terry about what was new with her.

Reinstatement and Spillover Sentences

Terry showed her the cello she bought.
She even tried to play a few notes.

Closing

Terry told Jill that she was going to start practicing that very
evening.

Sample passage from Experiment 2

Introduction

Terry loved classical music. She spent most of her waking
hours listening to it, either in her room or in the car.

Correct Antecedent Condition

Terry decided to teach herself how to play. She and her friend
Jill drove to a music shop located in the next town. As they
entered the store, Terry saw a beautiful cello. The large instru-
ment was almost bigger than she was. Terry decided she

wanted to learn how to play it. She imagined herself sitting
down to play the heavy instrument. After thinking for a few
minutes, she decided to buy it. Just then, Jill walked over to
where Terry was standing.

Incorrect–High-Overlap Condition

Terry decided to teach herself how to play. She and her friend
Jill drove to a music shop located in the next town. As they
entered the store, Terry saw a beautiful violin. The small
instrument fit perfectly between her chin and shoulder. Terry
decided she wanted to learn how to play it. She imagined
herself dancing as she played the lightweight instrument.
After thinking for a few minutes, she decided to buy it. Just
then, Jill walked over to where Terry was standing.

Incorrect–Low-Overlap Condition

Terry decided to teach herself how to play. She and her friend
Jill drove to a music shop located in the next town. As they
entered the store, Terry saw a beautiful oboe. The keys were
bright and shiny, and the case was lined in black velvet. Terry
decided she wanted to learn how to play it. She imagined
herself fingering the keys to create perfect notes. After think-
ing for a few minutes, she decided to buy it. Just then, Jill
walked over to where Terry was standing.

Background

Jill told Terry she wanted to stop at the craft store on the way
home. She had been making a bunch of candle holders and
had run out of supplies. She ran down her list and told Terry
that she needed some paint, glue, glitter, and brushes. She also
wanted to look to see if they had any stencils. After Jill
finished her shopping, they went home and unloaded all of
their purchases.

Reinstatement and Spillover Sentences

Terry showed Jill the cello she bought.
She even tried to play a few notes.

Closing

Terry told Jill that she was going to start practicing that very
evening.

Sample passage from Experiment 3

Introduction

Terry loved classical music. She spent most of her waking
hours listening to it, either in her room or in the car.
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Correct Antecedent Condition

Terry decided that it would be fun to teach herself how to play.
She and her friend Jill drove to a music shop located in the
next town. As they entered the store, Terry saw a beautiful
cello. Her father had played one with the city’s philharmonic
orchestra when he was a young man. Knowing this made
Terry really want to learn how to play. After thinking for a
few minutes, she decided to buy it. Just then, Jill walked over
to where Terry was standing.

Incorrect–High-Overlap Condition

Terry decided that it would be fun to teach herself how to play.
She and her friend Jill drove to a music shop located in the
next town. As they entered the store, Terry saw a beautiful
violin. Her father had played one with the city’s philharmonic
orchestra when he was a young man. Knowing this made
Terry really want to learn how to play. After thinking for a
few minutes, she decided to buy it. Just then, Jill walked over
to where Terry was standing.

Incorrect–Low-Overlap Condition

Terry decided that it would be fun to teach herself how to play.
She and her friend Jill drove to a music shop located in the
next town. As they entered the store, Terry saw a beautiful
oboe. Her father had played one with the city’s philharmonic
orchestra when he was a young man. Knowing this made
Terry really want to learn how to play. After thinking for a
few minutes, she decided to buy it. Just then, Jill walked over
to where Terry was standing.

Background

Jill told Terry she wanted to stop at the craft store on the way
home. She had been making a bunch of candle holders and
had run out of supplies. She ran down her list and told Terry
that she needed some paint, glue, glitter, and brushes. She also
wanted to look to see if they had any stencils. After Jill
finished her shopping, they went home and unloaded all of
their purchases.

Reinstatement and Spillover Sentences

Terry showed her the cello she bought.
She even tried to play a few notes.

Closing

Terry told Jill that she was going to start practicing that very
evening.
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