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Inferring facts from fiction: Reading correct
and incorrect information affects memory

for related information

Andrew C. Butler1, Nancy A. Dennis2, and Elizabeth J. Marsh1

1Department of Psychology & Neuroscience, Duke University, Durham, NC, USA
2Department of Psychology, Pennsylvania State University, University Park, PA, USA

People can acquire both true and false knowledge about the world from fictional stories. The present
study explored whether the benefits and costs of learning about the world from fictional stories extend
beyond memory for directly stated pieces of information. Of interest was whether readers would use
correct and incorrect story references to make deductive inferences about related information in the
story, and then integrate those inferences into their knowledge bases. Participants read stories containing
correct, neutral, and misleading references to facts about the world; each reference could be combined
with another reference that occurred in a later sentence to make a deductive inference. Later they
answered general knowledge questions that tested for these deductive inferences. The results showed
that participants generated and retained the deductive inferences regardless of whether the inferences
were consistent or inconsistent with world knowledge, and irrespective of whether the references were
placed consecutively in the text or separated by many sentences. Readers learn more than what is directly
stated in stories; they use references to the real world to make both correct and incorrect inferences that
are integrated into their knowledge bases.

Keywords: False memory; Inference; General knowledge; Fiction.

Fictional stories sometimes take place in fantasy

worlds that are completely divorced from reality,

but more often they include information about

real-world people, places, and events. For exam-

ple, the best-selling novel by Dan Brown, The Da

Vinci Code, contains references to European

cities, history, art, and architecture. When fic-

tional stories are based in reality, they represent a

source from which people can learn information

about the world. Indeed, fictional stories are

commonly incorporated into the curriculum to

complement nonfictional sources in classes like

social studies (McGowan & Sutton, 1988) because

they help students to learn while also increasing

their enjoyment and participation (e.g., Palmer &

Burroughs, 2002). However, while fictional stories

often contain accurate representations of the real

world, they can also contain inaccuracies because

authors sometimes make mistakes or take liber-

ties with the facts in order to tell a more

entertaining story. The Da Vinci Code is largely

based on fact, but it contains false statements as
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well, such as the contention that the Roman
Emperor Constantine was baptised against his
will (historical records indicate otherwise) or that
a character in the book could be the sole
descendent of Jesus and Mary (which would be
genetically impossible).

The presence of both correct and incorrect
information makes learning from fictional stories
a double-edged sword: people can gain true
knowledge about the world, but they can also
acquire false knowledge. Previous research has
shown that reading a fictional story that contains
references to facts about the world improves
people’s ability to answer questions about those
facts on a subsequent general knowledge test;
however, if the story contains references to false
information, people often acquire this misinfor-
mation and then reproduce it on the later test
(e.g., Marsh, Meade, & Roediger, 2003; for review
see Marsh & Fazio, 2007) even when they know
the correct information (Fazio, Barber, Rajaram,
Ornstein, & Marsh, in press). For example, read-
ing a reference to ‘‘Patrick Henry riding a horse to
warn that the British were coming’’ increases the
likelihood that students taking a general knowl-
edge test (which does not refer back to the stories
and is paired with a warning against guessing) will
answer the question ‘‘Who rode horseback
through Boston to warn that the British were
coming?’’ with ‘‘Patrick Henry’’ instead of the
correct answer of ‘‘Paul Revere’’. The goal of the
present study was to explore whether the benefits
and costs of learning about the world from
fictional stories extend beyond memory for
directly stated pieces of information, such as
explicit references to places, things, and people.
That is, do people use correct and incorrect
information in the story to make deductive
inferences about the real world and then integrate
those inferences into their knowledge bases?

When authors of fiction make references to the
real world, these pieces of information often
relate to other information in the story. For
example, the sentence ‘‘Next she tried to pay for
it with her Indian currency and gave him all the
rupees she had in her purse!’’ might be followed
by a sentence that contains related information:
‘‘Heck, I was just so happy that she hadn’t spent all
of the rupees bargaining in the markets of
Mumbai.’’ The first and second sentences (cor-
rectly) refer to the rupee as a form of currency
used in India and the city of Mumbai, respec-
tively. Of interest is whether readers use the
transitive relationship (i.e., if A �B and B �C,

then A �C) between these sentences to make the
deductive inference that Mumbai is a city in
India, and then retain that inference, thereby
acquiring additional true knowledge. Alterna-
tively, if the word ‘‘Indian’’ is replaced with
‘‘Pakistani’’ in the first sentence, people might
make an incorrect inference and acquire the false
knowledge that Mumbai is located in Pakistan.

In the present study we conceptualise the
process of generating and retaining deductive
inferences as consisting of two steps (for more
fine-grained ideas see Alba & Hasher, 1983; Lea,
Mulligan, & Walton, 2005). First, when a reader
encounters a new proposition that is related to
previously read elements of the story and/or prior
knowledge, these elements are retrieved from
memory and used to make the deductive infer-
ence. Second, the reader integrates the inference
into the mental representation of the text, and
possibly into long-term memory as well. Normally
these processes are studied in the domain of
episodic memory (for an exception with children
see Bauer & San Souci, 2010) with a focus on how
people make inferences that they later believe
that they read in a text (e.g., Johnson, Bransford,
& Solomon, 1973). Instead, our goal is to examine
whether these inferences can be integrated into
people’s general world knowledge, with the end
result that people may gain both true and false
knowledge about the world without it being
directly stated in the story. In order for this result
to happen, people must both make the deductive
inference and integrate it into the knowledge
base. We turn now to describing evidence that
bears on whether or not each of these two steps
will occur.

EVIDENCE FOR THE GENERATION
AND RETENTION OF DEDUCTIVE

INFERENCES

Do readers of fictional stories generate deduc-
tive inferences from correct and incorrect in-
formation in the text and then retain those
inferences? The literature offers some support
for the two steps that would be necessary for this
outcome to occur. First, when readers encounter
a new proposition, they must activate or retrieve
related information from the text and then
combine this information with the new proposi-
tion to make a deductive inference. Previous
research has shown that readers immersed in
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fiction are less likely to retrieve related prior
knowledge, relying instead on information from
the text (e.g., Gerrig, 1989; Gerrig & Prentice,
1991). For example, Rapp (2008) found that
when people read a scenario in which suspense
was created about the outcome of well-known
historical event (e.g., George Washington be-
coming the first president of the United States)
they spent less time reading an inaccurate state-
ment (e.g., ‘‘he wrote that he would be unable to
accept the nomination’’) relative to people who
read a control scenario with no suspense. A few
studies also suggest that readers sometimes make
deductive inferences even when these inferences
are not critical to comprehension (e.g.,
Campion, 2004; Lea, 1995; Lea, O’Brien, Fisch,
& Noveck, 1990). For example, Lea (1995) found
that people were faster at making lexical deci-
sions about words that were semantically related
to an elaborative inference (i.e., an inference
that adds extraneous detail but does not facil-
itate understanding of the story) when they were
probed after reading a text from which that
inference could be drawn relative to a non-
inference control version of the text.

Second, once a deductive inference is made
during text processing, the reader must integrate it
into the mental model of the text and long-term
memory. In the memory literature there is a wealth
of evidence to show that people remember the
inferences that they make over long periods of
time, regardless of whether those inferences are
based on correct or incorrect information (e.g.,
Bransford & Franks, 1971; Johnson et al., 1973;
Loftus, 1979; Sulin & Dooling, 1974). For example,
Brewer (1977) had people read sentences (e.g.,
‘‘The flimsy shelf weakened under the weight of the
books’’) that led to an inference that was neither
objectively stated nor necessarily implied (‘‘the
flimsy shelf collapsed under the weight of the
books’’). On a subsequent cued recall test people
often remembered the inference, indicating that it
had been generated during study and integrated
into memory. Inferences can also be made during
the process of remembering when people use their
prior knowledge to help reconstruct a previously
experienced event (e.g., Bartlett, 1932). Dooling
and Christiaansen (1977) had people read a short
biographical story about a fictional dictator named
Gerald Martin and then take a delayed recognition
test for sentences in the story. When people were
told that the story was about Adolf Hitler, they
often falsely recognised lure sentences that were
related to Hitler, such as one that referred to

Gerald Martin’s persecution of the Jews. Similarly,
other studies have found that reading incorrect

information slows down both the rejection of that
incorrect information (e.g., Gerrig, 1989) and the
retrieval of related correct information (e.g., Lewis

& Anderson, 1976) on a later task.

LIMITS ON THE GENERATION AND
RETENTION OF DEDUCTIVE

INFERENCES

Although there is some evidence to indicate that
people generate and retain deductive inferences

while reading fictional stories, it is not a foregone
conclusion that both steps in the process will

occur. First, most models of text processing agree
that readers typically generate inferences that
are critical to comprehension of the text (e.g.,

Graesser, Singer, & Trabasso, 1994; Kintsch, 1988;
McKoon & Ratcliff, 1992), but many studies

have found that people do not make elaborative
inferences (e.g., Keefe & McDaniel, 1993;
McKoon & Ratcliff, 1989; Potts, Keenan, &

Golding, 1988). Other research suggests that prior
knowledge plays a large role in text comprehen-

sion, especially with respect to making inferences
(Bower, Black, & Turner 1979; Bransford &

Johnson, 1972; Schank & Abelson, 1977); if read-
ers rely on prior knowledge, they will be less
likely to make false inferences based on incorrect

information from the text because it may contra-
dict prior knowledge. In addition, even if readers

do rely on information from the text, they may
fail to connect the new proposition to previously
read information under certain conditions, such

as when the context of the story has changed
(e.g., Albrecht & Myers, 1995; Lea et al., 2005).

Furthermore, there is also evidence to indicate
that readers of fictional stories may not always

use information from the text to make deductive
inferences, even if that information is retrieved or
re-activated. As described above, Rapp (2008)

showed that reading a fictional story can decrease
access to prior knowledge as measured by the

time spent processing an inaccurate statement in
the text; however, he also found that people
slowed down considerably when reading a related

statement that was accurate immediately after the
inaccurate statement, which suggests that they

noticed the discrepancy between the two state-
ments. When such discrepancies are detected,
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readers may choose to rely on prior knowledge
rather than information from a fictional story.

Second, other studies that focus on deductive
inferences have found that people do not always
retain them in long-term memory. For example,
Lea et al. (1990) showed that people remember
deductive inferences being in the story immedi-
ately after reading the story, but only when it was
critical to the comprehension of the story (i.e., not
when it was an elaborative inference). In addition,
while studies have found that exposure to incor-
rect information slows down responding on a later
task (e.g., Gerrig, 1989; Lewis & Anderson, 1976),
participants in these experiments rarely made
judgement errors, such as endorsing an incorrect
statement as correct or rejecting a correct state-
ment. This finding suggests that the correct
information was still accessible in prior knowl-
edge even if incorrect information was also
retained. Finally, it is possible that even if people
integrate inferences into long-term memory, later
they will notice incorrect inferences that conflict
with their general knowledge and then reject
them (e.g., the discrepancy detection principle;
Loftus, 1992). In summary, the literature makes
competing predictions about whether readers
generate deductive inferences from correct and
incorrect information in fictional stories, and
whether they retain those inferences in long-
term memory.

PRESENT RESEARCH

In two experiments we investigated whether
people use correct and incorrect information to
make deductive inferences about related informa-
tion and then later use those inferences to answer
general knowledge questions. Both experiments
utilised the same general methodology. First,
participants read three fictional stories that con-
tained both correct and incorrect information.
Each piece of correct or incorrect information
was presented in a critical sentence, which was
followed by a related sentence that contained
related information (see Method section for an
example). The critical sentence presented one of
three types of information: correct information
(correct frame condition), incorrect information
(misleading frame condition), or a general refer-
ence to the information (neutral frame condi-
tion). Critically, the purpose of the neutral frame
condition was to obtain a baseline measure of
participants’ general knowledge (i.e., no exposure

to correct or incorrect information in the stories).
After reading the stories and completing a brief
filler task, participants took a general knowledge
test that contained many filler questions as well as
questions that could be answered with the in-
formation from the stories. To the extent that
readers update their knowledge bases with infer-
ences formed while reading, they should answer
the general knowledge questions with these
inferences; thus, exposure to the correct informa-
tion should increase the number of correct
responses on the general knowledge test relative
to the neutral frame baseline (the measure of
prior knowledge), while exposure to incorrect
information should reduce the number of correct
responses below baseline as well as increasing
production of the target errors.

EXPERIMENT 1

The main goal of Experiment 1 was to ascertain
whether people would make the inference that
was suggested by the related sentence and then
reproduce that inference on the subsequent gen-
eral knowledge test. In the stories the related
sentence always followed immediately after the
critical sentence. The general knowledge test
included questions that tested the information
that was directly stated in the critical sentence (no
inference condition) as well as questions that
tested the information that had to be inferred
from the transitive relationship between the
critical and related sentences (near inference
condition). Replicating prior research, we pre-
dicted that readers would reproduce story infor-
mation (both correct and erroneous) on a later
general knowledge test. The novel question
involved whether readers would go beyond the
facts directly stated in the stories by making
inferences and using them to answer the test
questions.

We predicted that presenting the critical
sentence in the correct frame would lead to a
greater proportion of correct responses on the no
inference general knowledge questions relative to
the neutral (baseline) and incorrect frame condi-
tions, which would replicate previous research. Of
interest was whether the correct frame would also
produce an increase in the proportion of correct
responses to the near inference general knowl-
edge questions. We also predicted that presenting
the critical sentence in the misleading frame
would increase the production of misinformation
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responses and decrease the production of correct
responses on the no inference general knowledge
questions (i.e., relative to the neutral frame
condition, meaning that correct answers would
be reduced below the level expected based on
prior knowledge), which would also replicate
previous research. However, it was unclear
whether the misleading frame would have the
same effect on the near inference general knowl-
edge questions.

Method

Participants. A total of 48 undergraduates at
Duke University participated for course credit or
pay. All participants were treated in accordance
with the ‘‘Ethical Principles of Psychologists and
Code of Conduct’’ put forth by the APA (2002).

Design. The experiment used a 3 (sentence
frame: correct, neutral, misleading)�2 (inference:
no inference, near inference) within-participants
design. The dependent measures were the propor-
tions of correct and misinformation responses on
the general knowledge test.

Materials. The materials consisted of three
fictional stories and a set of general knowledge
questions. The three fictional stories with differ-
ent themes (‘‘Art Thief’’, ‘‘Career Fair’’, and
‘‘Travel’’) were adapted from Marsh (2004). On
average each story was 1375 words long, consisted
of 116 sentences, and contained references to six
facts from the Nelson and Narens (1980) norms.
The stories were modified to include six addi-
tional facts, each of which was related to one of
the original Nelson and Narens facts. Thus there
were six pairs of facts in total. Every fact provided
the answer to a question on the general knowl-
edge test. Each pair of facts was incorporated into
the story in the form of a critical sentence and a
related sentence. Within each pair the assignment
of a fact to the critical or related sentence was
counterbalanced across participants (i.e., which
determined whether the fact would be tested in
the no inference or near inference condition).

In the story the critical sentence and the
related sentence were presented consecutively,
and the critical sentence always preceded the
related sentence. For example:

‘‘I must see that famous ceiling artwork of
Michelangelo in the Sistine Chapel,’’ the man
said. ‘‘To paint the ceiling of the Sistine Chapel

and create ‘David,’ one of the most famous and
beautiful sculptures known to man � what an
artist! ’’

The critical sentence presents the correct

information that Michelangelo painted the ceiling

of Sistine Chapel and the related sentence allows

the reader to make the inference that Michelan-

gelo also created the sculpture of ‘‘David’’.

Importantly, the related sentence never directly

stated the to-be-inferred piece of information

(e.g., Michelangelo created ‘‘David’’). In the

correct sentence frame condition, the critical

sentence presented the correct information (e.g.,

Michelangelo). In the neutral frame condition,

neither the correct nor the incorrect information

was presented*instead the sentence only made a

general reference to the critical fact (e.g., that

artist), to later allow an estimate of what partici-

pants knew prior to the experiment. In the

misleading frame condition the critical sentence

presented the target incorrect information (e.g.,

Leonardo da Vinci).
Within each story two pairs of facts were

presented in each sentence frame condition

(correct, neutral, misleading). Thus there were

36 facts in total*12 presented in the correct

frame (6 no inference, 6 near inference), 12 in the

neutral frame (6 no inference, 6 near inference),

and 12 in the misleading frame (6 no inference,

6 near inference). Six versions of each story were

created to counterbalance sentence frame and

inference conditions across participants. The gen-

eral knowledge test consisted of 100 short answer

questions: 36 questions about the facts from the

stories (18 in the no inference condition and 18 in

the near inference condition) as well as 64 filler

questions. The questions on the general knowl-

edge test were blocked into two sets in order to

counterbalance the order in which the two facts

from each pair were tested. Although the test

appeared as a single set of questions to partici-

pants, the blocking ensured that the related

questions (corresponding to the no and near

inference conditions) were not tested immedi-

ately in succession. The first block included nine

no inference questions and nine near inference

questions, and the second block contained the

corresponding question from each pair. Both

blocks contained the same number of filler

questions and the presentation of questions with-

in a block was randomised.
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Procedure. The entire experiment was con-
ducted on a computer. First, participants read
the three fictional stories. They were instructed to
read as quickly as possible while also making sure
that they understood the story. Each story was
presented on the screen one sentence at a time
and participants advanced to the next sentence by
pressing the spacebar. After reading the stories
they engaged in a 7-minute filler task (solving
visual spatial puzzles). Finally, participants took a
general knowledge test that consisted of 100
short-answer questions. They were given instruc-
tions to answer as many questions as possible, but
not to guess. If they could not answer the
question, they were told to enter ‘‘I don’t
know’’. Test questions were presented one at a
time and responding was self-paced. Participants
typed in their responses using the keyboard. Once
they finished the test, participants were debriefed
and dismissed.

Results

All results, unless otherwise stated, were signifi-
cant at the .05 level. Pair-wise comparisons were
Bonferroni-corrected to the .05 level. Eta-squared
and Cohen’s d are the measures of effect size
reported for all significant effects in the ANOVA
and t-test analyses, respectively. A Geisser-
Greenhouse correction was used for violations

of the sphericity assumption of ANOVA (Geisser
& Greenhouse, 1958).

Scoring. One of the authors (NAD) and a
research assistant independently scored all of
the short-answer responses. Both scorers were
blind to condition and coded all the responses for
a given question together in order to increase
consistency in scoring. Cohen’s kappa (Cohen,
1960) was calculated to assess inter-rater relia-
bility. Reliability was perfect (k�1.00) � there
were no disagreements in scoring.

General knowledge test: Correct responses. The
left side of Figure 1 shows the proportion of
correct responses on the general knowledge test
as a function of sentence frame and inference
condition. The results were analysed with a 3
(sentence frame)�2 (inference) repeated-
measures ANOVA. Replicating prior research,
there was a significant main effect of sentence
frame, F(2, 94) �24.13, MSE�.06, h2�.29.
Participants answered more questions correctly
after reading the critical sentence in the correct
frame than reading it in the neutral frame, .78
vs .63: t(47) �3.80, SEM�.04, d�.59; corre-
spondingly, when they read the critical sentences
in the misleading frame they produced fewer
correct responses relative to when they read it
in the neutral frame, .63 vs .53: t(47) �2.98,
SEM�.04, d�.41. In other words, relative to

Figure 1. Proportion of correct responses on the general knowledge test as a function of sentence frame and inference condition in

Experiment 1 (left side) and Experiment 2 (right side). Error bars represent 95% confidence intervals.
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what participants knew prior to the experiment

(as indicated by the neutral baseline), the ex-

pected benefits and costs of story reading were

observed. There was no significant main effect

of inference (FB1), but the interaction was

marginally significant, F(2, 82) �2.65, MSE�.01,

p�.08. The interaction is likely driven by the fact

that the difference between the neutral and mis-

leading frame conditions in the no inference

condition (.64 vs .51) was greater than in the near

inference condition (.62 vs .55). The latter differ-

ence is particularly important because it indicates

that the deductive inferences that participants

made and retained while reading the story inter-

fered with their prior knowledge (as measured by

the neutral condition). Unfortunately, this compar-

ison was only marginally significant, .62 vs .55;

t(47) �1.82, SEM�.04, p�.07.
Since the information directly stated in the

critical sentence (no inference condition) and the

inferred information from the related sentence

(near inference condition) were both tested on

the general knowledge test, a follow-up analysis

was conducted to assess whether the order in

which the two questions were presented affected

the results (i.e., responses to the near inference

questions might be affected by prior responses to

the no inference questions and vice versa). When

presentation order (1st vs 2nd) was included as a

factor in a 3�2�2 ANOVA, there was no main

effect of order (FB1) and none of the interac-
tions was significant (all FsB1).

General knowledge test: Misinformation
responses. The left side of Figure 2 shows the
proportion of misinformation responses on the
general knowledge test as a function of sentence
frame and inference condition. The results were
analysed with a 3 (sentence frame)�2 (inference)
repeated-measures ANOVA. Again replicating
prior research, there was a significant main effect
of sentence frame, F(2, 62) �43.20, MSE�.02,
h2�.38. When participants read the critical sen-
tence in the misleading frame, they were more
likely to produce a misinformation response on
the later general knowledge test relative to when
they read it in either the correct frame, .19 vs .02:
t(47) �6.62, SEM�.03, d�1.18, or the neutral
frame, .19 vs .03: t(47) �7.30, SEM�.02, d�1.16.
Misinformation production in the neutral condi-
tion (the measure of prior knowledge) was low,
suggesting that participants did not enter the
experiment believing the target errors. The cor-
rect frame and neutral frame conditions did not
differ (tB1). Neither the main effect of inference
(FB1) nor the interaction, F(2, 75) �2.03,
MSE�.01, p�.15, reached significance.

A follow-up analysis was conducted to assess
whether the order in which the two questions
were presented affected the results. When
presentation order (1st vs 2nd) was included

Figure 2. Proportion of misinformation responses on the general knowledge test as a function of sentence frame and inference

condition in Experiment 1 (left side) and Experiment 2 (right side). Error bars represent 95% confidence intervals.
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as a factor in a 3�2�2 ANOVA, there was
a marginally significant main effect of order,
F(1, 47) �4.01, MSE�.01, p�.051, h2�.003, in
which participants produced a slightly higher
proportion of misinformation on the first question
asked (M�.09) than on the second question
(M�.06). However, critically, there were no
interactions between presentation order and the
other factors (all FsB1) and all of the other
results were the same as in the 3�2 ANOVA that
collapsed across presentation order.

General knowledge test: Other incorrect and
‘‘I don’t know’’ responses. The proportions of
other incorrect (M�.07) and ‘‘I don’t know’’
(M�.20) responses on the general knowledge
test were low and essentially uniform across all
the conditions, and thus the analyses for these
data will not be reported in the interest of brevity.

Discussion

Experiment 1 replicated previous research by
showing that participants acquired both correct
and incorrect information that was directly stated
in the stories and produced that information on
the subsequent general knowledge test. However,
the results also revealed a novel finding: partici-
pants made deductive inferences using both the
correct and incorrect information and then pro-
duced those inferences on the subsequent general
knowledge test. Critically, performance on the
general knowledge test in the correct and incor-
rect frame conditions was compared to the
neutral frame condition that provided a baseline
measure of participants’ general knowledge (i.e.,
no exposure to correct or incorrect information in
the stories). The finding that exposure to correct
or incorrect information significantly improved
and worsened performance, respectively, relative
to baseline general knowledge effectively rules
out the alternative explanation that these differ-
ences were due to knowledge that participants
had before reading the stories.

Interestingly, the benefits and costs of present-
ing correct and incorrect information, respec-
tively, were roughly equivalent in the no
inference and near inference conditions. That is,
participants were just as likely to produce the
correct information later on when it was directly
stated in critical sentence as when they had to
make the deductive inference from the
related sentence, and likewise for the incorrect

information. However, one issue is that the
difference between the neutral and misleading
frame conditions in the near inference condition,
which is a measure of whether reading the story
interfered with participants’ prior knowledge, was
only marginally significant.

EXPERIMENT 2

The main goal of Experiment 2 was to replicate
and extend the novel finding from Experiment 1.
The proximity of the critical and related sentences
in the near inference condition may have facili-
tated participants’ ability to make the deductive
inference because both pieces of information
were in working memory. Thus, it is unclear
whether participants would still make the infer-
ence if the related sentence appeared later in the
text. Several studies have shown that people
reactivate previously read information when
they encounter a new proposition with related
information after reading many other unrelated
sentences (e.g., Albrecht & Myers, 1995) and then
use that information to make deductive infer-
ences (e.g., Lea et al., 2005). However, they only
make such inferences when the new proposition
successfully reinstates the context in which the
original information was presented. No prior
study has looked at whether readers integrate
deductive inferences into long-term memory
when the inferences involve combining informa-
tion across large portions of text. In order to
investigate this question, the no inference condi-
tion from Experiment 1 was replaced by a ‘‘far
inference’’ condition in which the critical sen-
tence was separated from the related sentence by
an average of 15 sentences. An additional goal of
Experiment 2 was to re-examine whether there
was any significant difference between the neutral
and misleading frame conditions in the inference
conditions, to allow stronger conclusions about
whether reading the story interfered with partici-
pants’ prior knowledge.

Method

Participants. A total of 32 undergraduates at
Duke University participated in the study for pay.

Design. The experiment used a 3 (sentence
frame: correct, neutral, misleading)�2 (infer-
ence: near inference, far inference) mixed
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design. Sentence frame was manipulated within-
participants as in Experiment 1, but inference
was manipulated between-participants to assess
whether the results of Experiment 1 generalise
across design. The dependent measures were the
proportions of correct and misinformation re-
sponses on the general knowledge test.

Materials. The materials were same except for
the following changes. First, the piece of incorrect
information for two of the items was changed to
be more plausible because no participant pro-
duced either of the original errors in Experiment
1. Second, the stories were modified to create new
versions for the far inference condition. In the
near inference condition, the critical and related
sentences occurred consecutively (as in Experi-
ment 1). In the far inference condition, the critical
sentence and the related sentence were separated
by an average of 15 sentences (SD �4). In order
to ensure that the story remained coherent
regardless of where the related sentences were
placed (i.e., next to the critical sentence or later in
the text), minor changes were made to the text
surrounding the critical sentences and the related
sentences. Overall, the stories were exactly the
same in the near and far inference conditions,
except for the location of the related sentence
relative to the critical sentence. Third, all of the
questions that tested the direct statement of
information in the story (i.e., the no inference
condition in Experiment 1) were dropped from
the general knowledge test, in order to focus on
the novel inference conditions. Thus the test
consisted of 82 questions: 18 questions about
information in the stories and 64 filler questions.

Procedure. The procedure was the same as in
Experiment 1, except that participants were
randomly assigned to one of the two inference
conditions at the start of the experiment.

Results

Scoring. The data were scored in the same
manner as for Experiment 1 by one of the authors
(ACB) and a research assistant. Reliability was
essentially perfect (k�1.00) and the author
resolved the one disagreement in scoring.

General knowledge test: Correct responses.
The right side of Figure 1 shows the proportion
of correct responses on the general knowledge
test as a function of frame and inference

condition. A 3 (sentence frame)�2 (inference)
repeated-measures ANOVA was used to analyse
the data. There was a main effect of sentence
frame, F(2, 80) �23.73, MSE�.04, h2�.38, but
neither the main effect of inference (FB1) nor
the interaction, F(2, 80) �1.23, MSE�.04,
p�.30, was significant. Follow-up pair-wise com-
parisons indicated that participants produced
more correct responses when they had read the
critical sentence in the correct frame than in the
neutral frame, .68 vs .53; t(42) �3.59, SEM�.04,
d�.53; likewise, they produced fewer correct
responses on the general knowledge test when
they had read the critical sentence in the mis-
leading frame than in the neutral frame, .53 vs .38;
t(31) �3.33, SEM�.04, d�.56, indicating that
reading the story interfered with participants’
prior knowledge.

General knowledge test: Misinformation
responses. The right side of Figure 2 illustrates
the proportion of misinformation responses on
the general knowledge test as a function of
sentence frame and inference conditions. A 3
(sentence frame)�2 (inference) repeated-
measures ANOVA revealed a main effect of
sentence frame, F(1, 56) �38.01, MSE�.02,
h2�.37. Again, misinformation production was
low in the neutral condition, indicating that
participants rarely believed the target errors
without reading references to them in the stories.
Participants produced more misinformation re-
sponses when they had read the critical sentence
in the misleading frame relative to reading it in
either the correct frame, .20 vs .02: t(41) �6.08,
SEM�.03, d�1.12, or the neutral frame, .20 vs
.03: t(41) �6.42, SEM�.03, d�1.08. There was
also a significant main effect of inference, F(1,
40) �6.89, MSE �.01, h2�.03, which was driven
by the differences between the two inference
conditions after having read misinformation, as
reflected by a significant interaction between
frame and inference condition, F(1, 56) �4.99,
MSE�.02, h2�.05. Participants answered more
general knowledge questions with misinformation
when the critical and related sentences were
presented consecutively in the near inference
condition than when the two sentences were
separated in the far inference condition.

General knowledge test: Other incorrect and
‘‘I don’t know’’ responses. Again, the proportions
of other incorrect (M�.12) and ‘‘I don’t know’’
(M �.26) responses were low and varied only
slightly as a function of condition.
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Discussion

Experiment 2 replicated the novel finding in
Experiment 1: participants in the near inference
condition made deductive inferences using both
the correct and incorrect information and then
produced those inferences on the subsequent
general knowledge test. Although a higher propor-
tion of misinformation responses were produced in
the near inference condition in Experiment 2
relative to Experiment 1, this difference is likely
due to the change in design (within-participants
in E1 vs between-participants in E2) and the fact
that the incorrect information for two items was
changed to be more plausible, among other
possible factors. In addition, participants made
deductive inferences even when the critical and
related sentences were separated by a substantial
amount of text, and then produced those infer-
ences on the final test. Interestingly, the near and
far inference conditions showed roughly the same
benefit when the text contained correct informa-
tion, but the near inference condition produced a
much greater cost than the far inference condition
when the text contained incorrect information.

GENERAL DISCUSSION

The present research shows that the benefits and
costs of learning about the world from fictional
stories extend beyond memory for directly stated
pieces of information. Readers used the transitive
relationship between the critical and related
sentences to make deductive inferences, regard-
less of whether the sentences were placed con-
secutively in the text or separated by many
sentences. The deductive inferences were retained
and produced on the subsequent general knowl-
edge test, indicating that participants had ac-
quired knowledge from reading the fictional
stories. Importantly, this effect occurred irrespec-
tive of whether the critical sentence contained
correct or incorrect information, which means
that participants acquired both true and false
knowledge. In addition, exposing people to in-
correct information interfered with their prior
knowledge, as indicated by the reduction in the
proportion of correct responses in the misleading
frame condition relative to the neutral frame
condition. We turn now to discussing these find-
ings in more detail and placing them in the
context of the broader literature.

When correct information about the world was
presented in the stories, readers both learned the
correct information (Experiment 1) and com-
bined it with related information to make deduc-
tive inferences (Experiments 1 and 2). If
interpreted as a two-step process, the results
suggest that readers often generated deductive
inferences by combining previously read correct
information with related information in the text,
and then integrated the inference into long-term
memory. However, it is possible that participants
did not generate the inference while reading the
related information, but rather retained the
information in the critical and related sentences
and then generated the inference during the final
test. One piece of evidence against this idea is
that there was a significant difference in the
production of misinformation between the near
and far inference conditions in Experiment 2. If
participants were generating the inference when
prompted by the question at test rather than while
they were reading, then the distance between the
two pieces of information should not matter
because they are retained separately. Neverthe-
less, this possibility should be investigated in
follow up studies.

Regardless of when the inferences are gener-
ated, these findings replicate and extend previous
research that shows people can acquire true
knowledge from reading fictional sources (e.g.,
Marsh et al., 2003; for review see Marsh & Fazio,
2007). More generally, these findings are consis-
tent with many studies showing that people often
activate related knowledge and generate infer-
ences during encoding of events, and these
inferences are incorporated into memory as if
they had been part of the objective event (e.g.,
Bransford & Franks, 1971; Brewer, 1977; Johnson
et al., 1973; Roediger & McDermott, 1995). This
finding also adds to the text-processing literature
in that it builds on work by Lea and colleagues
(Lea, 1995; Lea et al., 1990, 2005) by showing that
deductive inferences can be integrated into long-
term memory even if they are not critical to the
comprehension of the story.

A similar pattern of results occurred when the
story contained incorrect information about the
world: readers learned the incorrect information
(Experiment 1) and used it to generate deductive
inferences (Experiments 1 and 2). These findings
replicate and extend previous research showing
that people learn incorrect information from
fictional stories and integrate that information
into their general knowledge about the world
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(e.g., Marsh et al., 2003; see Marsh & Fazio, 2007).
Critically, these effects were measured relative to
a neutral baseline that showed that people did not
come into the experiment believing these errors.
The findings fit well within the memory literature
in which there is ample evidence to show that
people generate and remember the inferences
that they make regardless of whether those
inferences are based on correct or incorrect
information (e.g., Bransford & Johnson, 1972;
Loftus, 1979; Sulin & Dooling, 1974). In addition,
the results of our study add to the text-processing
literature by showing that readers make deductive
inferences from incorrect information in the text
as well, and then integrate the false inferences
into long-term memory. The finding that readers
made and remembered false inferences suggests
that they had decreased access to related prior
knowledge while processing the fictional story, as
previous studies have indicated (e.g., Gerrig,
1989; Gerrig & Prentice, 1991). Importantly,
much like inferences made from correct informa-
tion, the inferences based on incorrect informa-
tion were not central to comprehending the story,
which shows that elaborative inferences can be
retained under certain circumstances.

The present findings also have implications for
education and, more broadly, learning about the
world from fictional sources. Fictional stories
contain a mix of accurate and inaccurate repre-
sentations of the world. As such, people can
acquire both true and false knowledge about the
world from reading fictional stories. The results of
our two experiments suggest that the effects of
reading correct and incorrect information pre-
sented in fictional stories are much broader than
previously believed (see Marsh & Fazio, 2007).
Although the statement of correct and incorrect
information can have a direct effect on what is
learned, it can also affect memory for other
related information, thereby producing additional
benefits and costs to readers.
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