WHY DOES MISINFORMATION PERSIST?
COGNITIVE EXPLANATIONS OF THE IMPLICIT MESSAGE EFFECT

By

Reed Miller Reynolds

A DISSERTATION
Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of
Communication—Doctor of Philosophy

2020



ABSTRACT

WHY DOES MISINFORMATION PERSIST?
COGNITIVE EXPLANATIONS OF THE IMPLICIT MESSAGE EFFECT

By

Reed Miller Reynolds
Recent controversies have emerged regarding false information in contemporary discourse.
Research suggests that misinformation communicated implicitly is harder to correct than
explicitly stated misinformation (the implicitness effect), but the mechanism has remained
speculative. Prior research has proposed the failure to monitor (FTM) hypothesis, including the
prediction that inadequate information retrieval may explain the implicitness effect. This study
experimentally varied misinformation implicitness and correction strength, measuring outcomes
including misinformation persistence (MP), attribution accessibility, and mental representations
generated by participants. Results indicate the accessibility of misinformation-consistent
attributions is associated with increased MP, but accessibility does not mediate the implicitness
effect. In contrast, misintegration, a cognitive process that makes the misinformation consistent
with corrections, moderates the implicitness effect. Analyses reveal several distinct mechanisms
that predict misinformation persistence, including message characteristics, receiver ability to
retrieve critical information, and the quality of receiver-generated inferences. Theoretical

implications are discussed.
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INTRODUCTION

Misinformation persistence (MP)! has received ample scholarly attention in recent years
(Chan et al., 2017; Walter & Murphy, 2018; Walter & Tukachinsky, 2020). Defined as the
resilience of false beliefs to corrective messages (Nyhan & Reifler, 2010), the phenomenon has
produced controversies in contemporary discourse, generating concern about its ability to spread
(Maheshwari, 2016), and impact vital issues at every social level (Ecker et al., 2010; Ecker et al.,
2014; Lewandowsky et al., 2012). Researchers have identified several causes of MP, but some
mechanisms remain unclear, particularly when biasing motivations do not explain the
phenomenon; for example, research has shown that MP can occur when corrective messages are
remembered and believed by receivers (Rich & Zaragoza, 2016).

This puzzle raises questions about the communicative and cognitive causes of
misinformation persistence. Rich and Zaragoza (2016) found that message implicitness increases
MP, specifically that mere suggestion is harder to correct than directly stated misinformation. To
explain this effect, Rich and Zaragoza (2016) proposed the failure to monitor inconsistencies
hypothesis (FTM), which states that people have limited awareness of contradictions among their
own beliefs, and that people may accept new information without fully considering its
implication or revising prior beliefs. Rich and Zaragoza (2016) argue that implicit messages
make monitoring failure more likely, leading to greater MP. Direct evidence of the FTM
hypothesis has not been established, however, and mechanisms of monitoring failure have yet to
be explored.

This study proposes that belief accessibility (Roskos-Ewoldsen, 1997; Roskos-Ewoldsen
& Fazio, 1997) mediates the implicitness effect, serving as a mechanism of monitoring failure.

Specifically, we argue that implicit messages cause receivers to perform additional cognitive

1 Also known as the continued influence effect.



work during message-processing that increases accessibility of misinformation-consistent
information (i.e., making misinformation-consistent information more readily activated from
memory). As a result, receivers judge misinformation as plausible because misinformation-
consistent information is more accessible and more strongly influences judgments about the
misinformation. This rationale draws from models of bounded rationality, models of human
memory, and theories of attribution.

Other factors have also been implicated in the implicitness effect. For example, Reynolds
(2018) explored the phenomenon of misintegration, a process by which receivers interpret
misinformation as being consistent with its correction. Receivers may explain how the
misinformation and correction can both be true. Misintegration may be an alternative mechanism
of MP as it does not imply monitoring failure and it may increase MP. Reynolds (2018) found
that implicitness only increased MP among participants did not misintegrate. In other words, the
effect of message implicitness disappeared when people interpreted the correction to be
consistent with the misinformation. The conditional effect of implicitness suggests that
constructing mental representations (i.e., understandings of the situation; Fuster, 1997; Roskos-
Ewoldsen et al., 2009) is an information-processing mechanism linked to MP. A secondary goal
of this study is to replicate Reynolds’ (2018) finding on the moderating role of misintegration.
To that end, I first review basic features of human memory and then articulate the FTM
hypothesis and the role of information accessibility. Next, I discuss the impact of misintegration

in response to corrective messages and introduce the present experiment.



RATIONALE
Misinformation Persistence and Limited Cognitive Capacity

Bounded rationality perspectives (e.g., Simon, 1972; Gigerenzer & Goldstein, 1996)
recognize that people have limited cognitive capacity and dedicate limited cognitive resources to
a given task. These limitations are particularly relevant in the context of message processing
(Lang, 2009). The failure to monitor (FTM) hypothesis states that MP is a product of this limited
capacity, resulting from failures to retrieve information and/or evaluate the consistency of beliefs
when making judgments (Rich & Zaragoza, 2016). Information accessibility plays a critical role,
therefore, representing the ease with which information is retrieved from memory and made
available for processing (Rholes & Pryor, 1982; Roskos-Ewoldsen, 1997).

Contemporary models of human memory suggest that information accessibility
influences MP, and that implicit messages may increase accessibility of misinformation. Human
memory is a system of interconnected information processing mechanisms (Baddeley, 2012).
Working memory enables immediate attention to small amounts of information but its contents
degrade rapidly after exposure if not encoded in long term memory or attended to repeatedly
(Baddeley, 2003). Once stored in long term memory, information can be retrieved and activated
in working memory. Here, the strength of activation corresponds with the information’s
prominence in conscious awareness (Anderson, 1983). The structure of long-term memory is
typically modelled as a network, where nodes represent information, and links represent
cognitive associations (e.g., Anderson, 1983; Nelson et al., 2013). Patterns of neural activation
are responsible for mental representations, or the understanding a person has of an object, event,

or situation (Fuster, 1997; Roskos-Ewoldsen et al., 2009). For example, the evaluation of an



object is strongly influenced by the cognitions that are associated with and come to mind at the
time of evaluation (Roskos-Ewoldsen, 1997; Ewoldsen & Fazio, 1997).

The process of information retrieval and activation is governed by several features of
human memory systems (Anderson, 1983; Ayers & Reder, 1998; Fuster, 1997). First, prior
activation tends to increase information accessibility, especially when activation has been recent
or frequent. Second, the structure of long-term memory influences accessibility such that
activation more likely spreads to strongly associated information than weakly associated
information. Third, the strength of association increases when information is activated
simultaneously (Anderson, 1983), as when multiple features of a stimulus become associated
with one another. In addition, information perceived as causally related tends to be strongly
associated in memory (Trabasso & Van Den Broek, 1985).

In the context of MP, because activation spreads within memory networks as a function
of network structure, and because of limited cognitive capacity, a correction may fail if it is not
activated while a person is evaluating the misinformation. When corrections succeed, they are
perceived as both true and inconsistent with the misinformation, therefore appealing to
consistency motivations (Festinger & Carlsmith, 1959; Gawronski, 2012; McGuire, 1960).
Receiving a correction requires updating prior beliefs, a process that involves activating
connected memory networks, retrieving related beliefs, bringing them into working memory, and
reinterpreting the situation and its associated cognitions (Fuster, 1997; Kendeou et al., 2013;
Rich & Zaragoza, 2016). This process can be difficult and time-consuming due to attentional
bottlenecks (despite potential parallel processing; Fuster, 1997; Reder, 1982). Coupled with other
motivational, time, and cognitive constraints (e.g., Lang, 2009; Simon, 1972), these limitations

may cause MP through a failure to monitor inconsistencies.



Activation, Sense-Making, and Implicit vs. Explicit Messages

If monitoring failure can cause MP, it remains to be shown how implicit misinformation
may lead to greater monitoring failure. Social psychologists have long demonstrated that people
try to infer the cause of observed behavior, a process known as attribution (Heider, 1958; Kelley
& Michela, 1980; Weiner, 2008). People will generate a causal explanation that makes sense of
events, drawing upon information from observations, messages, and prior beliefs such as
expectations (Kelley & Michela, 1980). Explicit messages contain all needed causal information
and do not require the additional processing that attribution entails. Because implicit messages
withhold a causal explanation of a key narrative event,? they lead receivers to engage in greater
mental elaboration to infer a cause and satisfy a basic sense-making threshold.

This attributional process has multiple consequences for accessibility of information,
monitoring failure, and MP. First, generating attributions promotes attention to information that
can help identify a cause (Berscheid et al., 1976), and attribution, as part of the process of
message comprehension, occurs continuously as relevant information is presented (Kendeou et
al., 2013). When misinformation is presented, the message is consistent with the misinformation
and resulting attributions promote attention to misinformation-consistent details. Based on the
models of memory previously discussed, the increased attention will tend to increase
accessibility of this information (Roskos-Ewoldsen, 1997; Roskos-Ewoldsen & Fazio, 1997),
therefore, promoting accessibility of misinformation-consistent information.

Implicitness should also increase accessibility of misinformation-consistent cognitions
through co-activation of attributions and the misinformation. In implicit messages, attributions

function to explain the misinformation and should be activated simultaneously with the

2 Other research has looked at messages that omit the conclusion of an argument, rather than omitted
explanatory information (e.g., Kardes, 1988).



misinformation. As Fuster (1997) describes, cognitions that are activated simultaneously tend to
become associated. This means the attribution is likely linked in memory with the
misinformation, making subsequent co-activation more likely. Empirical evidence has likewise
shown that causally linked information tends to be strongly associated in memory networks and
is more readily retrieved (Black & Bern, 1981; Keenan et al., 1984; Trabasso & Van Den Broek,
1985). For these reasons, implicit messages are expected to prompt an attributional process,
creating interconnected attributions that are consistent with the misinformation and readily
activated. Misinformation-consistent information should therefore be more accessible in
response to implicit rather explicit messages.

The outcome of this attributional process may promote MP by making misinformation-
consistent inferences more accessible in memory. As a result, highly accessible attributions
should reduce the attention available for the correction when evaluating the misinformation. In
summary, message implicitness should increase accessibility of misinformation-consistent
information, meaning this information will more strongly influence evaluations of the
misinformation, thus making it appear more plausible. See Figure 1 for a visualization of the
proposed mediation model.

Figure 1.

Accessibility Model of Misinformation Persistence

IMPLICITNESS + ACCESSIBILITY + | MISINFORMATION
PERSISTENCE

Note. Accessibility refers to the ease of activating misinformation-consistent information.



In accord with these propositions, [H1] implicit misinformation should lead to greater
accessibility of misinformation-consistent inferences than explicit misinformation, and that [H2]
accessibility of misinformation-consistent beliefs will be positively associated with MP. In
addition, [H3] a mediation model should fit the data such that differences in accessibility are a
plausible mechanism of the effect of implicitness on MP.

Misintegration and Misinformation Persistence

As argued above, inconsistencies between information are not always recognized when
making a judgment; however, recognizing (potential) inconsistency does not guarantee a receiver
will reject inconsistent information. For example, a person may reassess the apparent
inconsistency and explain how the beliefs are reconcilable. In other words, a receiver may accept
both propositions without a failure to monitor. In so doing, a person will have integrated the two
propositions into a unified account (for more on integration during comprehension, see Ecker et
al., 2011; Kendeou et al., 2013). Integrating misinformation with a correction is a special case of
integration which I label misintegration because it permits MP without ignoring or rejecting the
correction (Reynolds, 2018).

Similar phenomena have been referenced in other literature. For example, Ecker et al.
(2014) found that bigoted subjects were less prone to MP than non-bigoted subjects when
corrections reinforced stereotypical beliefs. In the messages presented, an ethnic minority was
portrayed to have heroically stopped a robbery attempt. Later, a correction stated the hero had, in
fact, not belonged to the ethnic minority. One subject persisted in the belief about the hero’s
ethnicity, but supposed the hero had conspired with the robber. In that case, the respondent
created a new interpretation of events that was consistent with their negative stereotype and

supported the misinformation.



When misintegration occurs, it does not reflect a failure to monitor inconsistencies
between correction and misinformation because the account represents them as being
compatible. People who misintegrate should be able to resist correction because they have
articulated how the correction does not conflict with the misinformation. For these reasons, I
expect to replicate the finding of Reynolds (2018) that [H4] misintegration will be associated
with greater MP. | also expect to replicate the finding of Reynolds (2018) that [H5]
misinformation implicitness will increase MP only when participants do not misintegrate
because receivers who integrate should be less sensitive to effects of the correction.
Corrective-Message Strength and Baseline Tendencies

MP does not merely imply that the misinformation is persuasive, but also that the
correction lacks efficacy. For this reason, the response elicited by the correction is central to
research on MP. The effect of misinformation implicitness on MP would be less puzzling if it
were caused by initial differences in persuasiveness between the implicit and explicit messages.
Rich and Zaragoza (2016) tested this possibility and found no significant effect of
misinformation implicitness when there was no correction. Moreover, Rich and Zaragoza (2016)
found no significant effect of misinformation implicitness on the believability of the correction.
Similarly, Reynolds (2018) found no significant association between misinformation implicitness
and participant denials of the correction. These findings increase confidence that misinformation
is more resistant to corrective information when communicated implicitly vs. explicitly, and that
the effect is not due to differences in the initial persuasiveness of the message.

Because the rationale for H1-H3 involves the role of information accessibility in
reinforcing the misinformation, I consider how accessibility might differ if the correction is

withheld. Although misinformation implicitness apparently does not influence MP in the absence



of a correction, it is unknown whether accessibility will differ. Therefore, | wonder: [RQ1] how
will accessibility of misinformation-consistent information differ on account of misinformation
implicitness when a correction is absent? Answering this question will clarify whether
misinformation implicitness results in a different associative structure upon initial message
processing, or (assuming H1-H3 are supported) whether differences arise only in response to a
correction.

In addition, the correction used in prior research also reveals a methodological limitation.
Previous research on the effect of implicit misinformation has used the same corrective message
across stimulus material (e.g., Reynolds, 2018; Rich & Zaragoaza, 2016). Results show that the
correction has been relatively weak. In their third study, when Rich and Zaragoza (2016) directly
asked participants how much they believed the correction, the mean was about 3 on a scale
ranging from 1 to 6 (for participants who could recall the correction). In addition, Reynolds
(2018) observed that about 26% of participants denied that the correction was true, and
furthermore, the averages for MP were above the scale’s midpoint for both the implicit and
explicit condition (after correction). Although the effect of misinformation implicitness on MP
emerges in response to correction, the effect may be suppressed due to the correction’s
weakness. If implicitness makes misinformation more resistant to correction, then | ask: [RQ2]
will the effect of misinformation implicitness on MP be more pronounced when the correction is
stronger (defined as when the correction more definitively rules out the misinformation)? If a
stronger correction produces greater differences between implicit and explicit misinformation,
this would enhance the opportunity to detect the mechanisms responsible for the effect. This
finding would also inform researchers about the robustness of the implicit effect in response to a

less weak correction.



Increasing correction strength could also clarify the role of misintegration in facilitating
MP. Arguably, people who misintegrate should be especially able to resist a strong correction
because they can explain how the correction is consistent with the misinformation. In contrast,
people who do not misintegrate may be more strongly influenced by a stronger correction. If this
were true, one would expect correction strength to moderate the association between MP and
misintegration. Specifically, that [H6] the association between misintegration and MP will be
stronger after a strong correction condition than a weaker correction.

The Present Study

The present study seeks to test the mechanisms responsible for the effect of implicit
misinformation on MP. The FTM hypothesis has been proposed, but empirical results have not
addressed key variables, such as accessibility. This study also seeks to explore the phenomenon
of misintegration in MP and replicate the findings that misintegration moderates the implicitness
effect (Reynolds, 2018). In pursuit of these goals, this study will assess a mediation model that
places accessibility of misinformation-consistent attributions as a cause of the implicitness effect.
Accessibility measures will be used to accomplish this goal. The strength of the corrective
information will also be experimentally varied to improve upon the design and to answer the
additional questions described above.

Importantly, the model predicts that accessibility of misinformation-consistent
attributions will mediate the implicitness effect; however, the specific attributions that play a role
should depend on the kind of information presented. For example, if the misinformation
concerns a negative event, attributions may involve blame (rather than praise) for the person
deemed responsible. Theories of attribution describe the types of inferences that people likely

form when interpreting situations. Work by Malle et al., (2014) describes the inferential process

10



when assigning blame for a negative event. According to this research, when a person is
perceived to violate a norm, a primary inference concerns the intentions of that person. In
particular, that person’s motives tend to be inferred because motive represents the reason for
performing the behavior and therefore explains why the action was taken.

Research also indicates that people readily infer character traits after observing a person’s
behavior. This tendency is sometime called the fundamental attribution error because it supposes
that people prioritize characterological judgments while downplaying situational factors
(Lieberman et al., 2002). This perspective would predict that, for example, tardiness may prompt
judgments about a person’s diligence rather than the circumstances that may have prompted the
tardiness. If a person commits an act judged to be morally wrong, that person is likely judged as
having an immoral character under most circumstances.

The current experiments present information about a jewelry theft, an intentional, morally
transgressive act. For the reasons described above, blame attributions and motive inferences
should be relevant to receivers trying to understand the situation. In addition, judgments of the
perpetrator’s moral character should likewise emerge as misinformation-consistent inferences
(see details about stimulus materials below). In the present study, accessibility measures should
map onto motive and characterological attributions, as these are likely involved in MP. Below,

the method is described in detail.
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METHOD

Participants

For the study, 644 participants were recruited from subject pools of undergraduate
students at a large midwestern university. Of these, 538 completed the relevant tasks and
indicated honestly answering the questions (see below); only these participants will be analyzed
further. The sample was 65% female. Native English speakers made up 88% of the sample, while
native Chinese speakers made up 8%. Regarding race and ethnicity, 15% identified as Asian, 5%
identified as Black or African American, 74% identified as White or Caucasian, and 2%
identified as Hispanic.
Design

A 2 by 3 between-subjects experiment was conducted. The first factor, message
implicitness, varied the way misinformation was presented to participants. It consisted of two
levels, explicit and implicit misinformation, referring to whether Evan, the character from the
stimulus, is directly implicated in a crime (explicit) or only suggestively implicated (implicit).
The second factor, correction strength, varied the amount of evidence provided in the correction.
This factor consisted of three levels, strong, moderate, and uncorrected. In the moderate
condition, the same correction was used as in prior research (e.g., Reynolds, 2018; Rich &
Zaragoza, 2016). In the strong condition, the correction added details about the way the police
were able to confirm Evan’s whereabout; it refers to multiple sources and video surveillance®.

The uncorrected condition included no correction.

% A pilot study was conducted to assess whether the strong correction was perceived as stronger.
Participants received the moderate and strong correction and indicated a) which provided more evidence
of Evan’s innocence, and b) which made them more confident in Evan’s innocence (n = 19). One hundred
percent of participants selected the strong correction. These results were consistent with the intended
induction of correction strength.

12



Participants were randomly assigned to conditions with one constraint; because the
uncorrected condition was only needed for RQ1 (see power analysis below), after 182 subjects
were assigned to the uncorrected condition, subsequent participants were assigned to either the
moderate correction (n = 241 total) or the strong correction (n = 221 total).

Materials and Procedures

Both recruitment and participation occurred online. Participants were informed that
approximately 45 minutes would be required to complete the study. Participants were instructed
to complete the study in one sitting—independently and free from distractions—and to follow all
instructions carefully. A laptop computer was required as the reaction tasks would not load on
mobile devices.

Part 1: Presentation of Stimuli

Participants read a story presented as a series of messages on a computer screen and
based on materials used by Johnson and Seifert (1994) and Rich and Zaragoza (2016). The story
was written to resemble a news report, and each set of stimuli consisted of messages that
conveyed a unique aspect of the narrative. Each message was displayed to participants in the
same sequence. Participants were not permitted to return to prior messages, and they clicked to
the next page to indicate they had finished reading.

The narrative described a jewelry theft from the home of Mrs. Harter. Implicitness was
manipulated in Message 5 by either stating that “Police suspect that the Harters’ son, Evan, may
have taken the box from the house” (explicit), or withholding that information (implicit). In this
case, Evan’s guilt is considered the misinformation. Depending on the experimental condition,

message 11 would contain the correction, stating that Evan was out of town during the theft.
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Correction strength was manipulated by varying the amount of evidence that corroborates Evan’s
whereabouts. A third control condition simply omits the correction.
Part 2: Filler Tasks

Consistent with Rich and Zaragoza (2016), participants did not proceed directly to
dependent measures but completed filler tasks consisting of un-related questions (e.g., literature
preferences, need for cognition, perspective taking, locus of control). Adopting these procedures
is designed to allow more direct comparison with Rich and Zaragoza (2016).
Part 3: Dependent Measures, Writing Task, and Recall Check

After completing the filler tasks, participants proceeded to the accessibility measures,
then to the MP measures, then to the writing task (see Appendix A), and then to the recall check.
Lastly, participants answered demographic questions and an item about their level of honesty.
This order is consistent with prior research (e.g., Smith et al., 2013) due to explicit measures’
tendency to influence accessibility by activating cognitions. Accessibility measures, in contrast,
are not thought to influence explicit measures. See Appendix B for item text.

The writing task was a free-response question; participants were asked to describe how
Evan could have been involved in the theft (if he were involved). The recall check was a free
response item assessing whether participants could recall the correction when prompted.
Measurement
Misinformation Persistence

Two Likert-type items measured MP. Participants indicated how much they agreed or
disagreed with each of the following statements: “Evan Harter was guilty,” and “Evan Harter

was responsible for the theft.” A 5-point response scale was used, ranging from 1 (strongly
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disagree) to 5 (strongly agree). For the scale, M = 3.10, SD = 1.04, min. = 1.00, max. = 5.00,
skewness = 0.01, a = .94.
Accessibility Measures

Consistent with prior literature (e.g., Ewoldsen & Fazio, 1997; Fazo, 1995), accessibility
is conceptualized as a cognition’s proclivity be activated from memory, or the ease with which it
is activated. Accessibility was measured with response latency to a cue that presented particular
information; the more rapid the response (low latency), the more accessible the cognition. For
the accessibility task, participants were instructed to press either the ‘Agree’ or ‘Disagree’ key
when statements were displayed on the computer screen. Statements were designed to reflect
misinformation-consistent information, specifically, attributions made about Evan, whom the
misinformation implicates in the theft.

Based on theories of blame attribution (Malle et al., 2014) and dispositional models of
attribution (Lieberman et al., 2002), reaction-time items included statements that reflect motives
for Evan to commit the theft and statements about Evan’s trait-level unethicality. Accessibility of
the misinformation itself was also assessed with items about Evan’s involvement in the crime.
Participants were instructed to perform the task as rapidly as possible but without making many
errors. Participants were instructed to select the response that reflects their own
thoughts/feelings. The first block contained practice trials, not used in this analysis. The second
block included items about Evan’s unethical traits, and the third block included items about
Evan’s motive for committing the theft (see Appendix B for item text). The order of items was
randomized within each block.

Initially, reaction times were recorded as the number of milliseconds between stimulus

onset and participant response. Because extreme outliers are expected in reaction-time data (e.g.,
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Ratcliff, 1993; Whelan, 2008), the “absolute deviation” method (Leys et al. , 2013) was adapted
to identify and either drop or recode outliers. To address extremely slow responses (representing
inattention or failure to follow instructions), for each item, the median latency was calculated,
and responses were dropped if they were more than 10 times the median absolute value above
the median. Next, the process was repeated but values more than 8 times the median absolute
value above the median were recoded to equal 8 times the median absolute value above the
median. This represents a conservative threshold (Leys et al., 2013) to avoid overly transforming
the data. Extremely fast responses (less than 150 milliseconds) were dropped due to the
likelihood that they do not represent a genuine reaction to the stimulus (Whelan, 2008). Next,
responses were recoded to equal 250 milliseconds if they were below that value (and above 150
milliseconds).

In total there were 3780 trials across all items and all participants. Using the criteria
described above, 78 trials (2.1%) were dropped, and 59 (1.6%) were recoded. For the purpose of
analysis, the multiplicative inverse of reaction times was calculated to make higher numbers
represent higher levels of accessibility, consistent with Rhodes et al., (2008).

Unethicality Attributions. Consistent with the procedures described above, accessibility
of Evan’s trait-unethicality was assessed with four reaction-time items. Believing that Evan is
unethical is consistent with the misinformation (that he is guilty of stealing from his mother).
Each item was a statement about Evan’s character. Example items include, “Evan is dishonest,”
and “Evan is corrupt.” See Appendix B for these items. For each item, the multiplicative inverse
was calculated so higher scores represent greater accessibility. For the scale, M = 1.00, SD =

0.50, min. = 0.29, max. = 4.00, skewness = 2.80, a = .81.
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Motive Attributions. Consistent with the procedures described above, accessibility of
Evan’s motive for committing the theft* was assessed with three reaction-time items. Each item
was a statement about a likely motivation for Evan to commit the theft. Example items include,
“Evan needed the jewelry,” and “Evan wanted money.” See Appendix B for these items. For
each item, the multiplicative inverse was calculated so higher scores represent greater
accessibility. For the entire scale, M =0.97, SD =0.51, min. = 0.17, max. = 4.00, skewness =
3.13, a =.75.

Misinformation. Accessibility of the misinformation was assessed with three reaction-
time items. Each item was a statement about Evan’s involvement in the crime, for example,
“Evan took the jewelry,” and “Evan was guilty.” See Appendix B for these items. For all items,
the multiplicative inverse was calculated so higher scores represent greater accessibility. For the
scale, M = 0.99, SD = 0.39, min. = 0.21, max. = 4.00, skewness = 2.59, a = .70.

Misintegration

Two coders worked independently to evaluate the presence or absence of misintegration
in participant responses produced during the writing task. Misintegration was evident when the
response described how both the misinformation and the correction could be true, for example,
by stating that Evan told his friends to steal the jewelry while he was away. The variable was
coded dichotomously (1 = misintegration present, 0 = misintegration absent). See Appendix C
for more details about the coding protocol.

Training data from a prior study were used during initial coding sessions. Training
occurred over three weeks with a total of six hours of meetings and four practice assignments.

Intercoder reliability was assessed with Gwet’s AC1 (y); it adjusts for chance agreement,

* That Evan committed the theft is the misinformation in this case. Evan’s motive is an attribution that
provides an explanation for the misinformation.
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provides more stable estimates of inter-rater reliability than other metrics, and is less susceptible
to biasing effects of skewed category and response distributions (Wongpakaran et al., 2013).
Perfect agreement would produce y = 1, whereas agreement at chance levels would produce y =
0. Raw percent agreement (PA) was also calculated.

On the final training assignment (n = 54), coders achieved the following intercoder
reliability for misintegration: PA = .89, y = .82. For the messages used in analysis, both coders
evaluated all messages (n = 644). Here, coders demonstrated the following intercoder reliability:
PA = .95, y =.93. Consensus was reached for all disagreements to provide final codes. All coders
were blind to experimental conditions.

Correction Recall

Participant’s ability to recall the correction was assessed with a single free-response
question. Consistent with Rich and Zaragoza (2016), participants were asked, “What did the
story report about where Evan Harter was during Mrs. Harters’ vacation?” Participant responses
were content analyzed by two independent coders. Coders were trained to code 1 if participant
messages referred to Evan being away, and 0 otherwise (missing excluded). Coders
demonstrated the following reliability: PA = .91, y = .88. Consensus was reached for all
disagreements to provide final codes. All coders were blind to experimental conditions. In total,
56.1% of participants recalled the correction.

Honesty Check

Participants indicated their level of honesty during the study on a 5-point scale ranging
from “very low” to “very high”. Higher scores indicated greater honesty: M = 4.19, SD =.75. As
stated above, participants were excluded from analysis if they did not indicate honestly

answering the questions (above the midpoint for the scale).
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Power Analysis

Consistent with the recommendations of Balkin & Sheperis (2011), statistical power of
greater than .8 was targeted for all tests, using an alpha level of .05. To account for the more
restrictive inclusion criteria for the corrected condition, and due to the predicted non-additivity
involving the moderate and strong correction groups, more participants were recruited for the
corrected than the uncorrected conditions. Obtained power was subject to exclusion criteria
discussed above as well as the correction-recall check (see below). Only the corrected conditions
involved the correction-recall check, which resulted in an exclusion of 107 additional
participants.

After applying all exclusion criteria for the planned tests, 431 participants remained (see
correction-recall check below). Using G*Power software (Faul et al., 2007) we calculated
statistical power for multiple tests. Where the present analysis was replicating prior results (Rich
and Zaragoza, 2016; Reynolds, 2018), effects had been in the “medium” range (e.g., Cohen’s f =
.2, Cohen’s d = .5). In addition, I assumed a medium effect size for the novel tests. Results
showed that for main effects involving the corrected conditions, achieved power (1 — ) was .96.
For interactions involving the corrected conditions achieved power was .87. For main effects
involving the uncorrected conditions, achieved power was .84. These results indicate that the

study was adequately powered.
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RESULTS

Measurement Model

Confirmatory factor analyses (CFA; see Reynolds, in press) assessed the fit of the
measurement model. The model included the following nine factors: message implicitness (one
indicator), correction strength-strong (one indicator), correction strength-moderate (one
indicator), misintegration (one indicator), recall (one indicator), MP (two indicators), unethicality
accessibility (four indicators), and motive accessibility (three indicators), and misinformation
accessibility (three indicators). Using ML estimation, the model showed good fit: 5?(88) =
150.64, p <.001, TLI = .97, CFI = .98, RMSEA = .04, SRMR = .03 (n =474; listwise deletion was
used). These results are consistent with valid measurement. Appendix D contains factor loadings.
Correction-Recall Check

As stated above, a majority of total participants recalled the correction when asked.
Recall did not differ significantly between the moderate and strong correction, y* (1) = 0.64, p =
.46, but recall was much lower in the uncorrected condition than the other two, y?(1) = 169.9, p <
.001, r = -.56. Recall by correction strength was as follows: strong = 71.1%, moderate = 74.6%,
uncorrected = 9.8%. Recall did not differ significantly between the implicit (53.0%) and explicit
(52.5%) conditions, y*(1) = 0.06, p = .81. Participants in the moderate or strong conditions who
failed to recall the correction will be excluded from further analysis, leaving 431 participants
remaining across all conditions. See Figure 2 for n by condition.
Replication of Implicitness Effect

A replication was expected wherein implicitness would positively correlate with MP after
a correction. For this test, | exclude the uncorrected condition. Results show the implicit message

was associated with greater MP, r(286) = .18, p =.002, replicating the implicitness effect. See
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Figure 2 for a visualization of MP across all conditions. Consistent with Rich and Zaragoza
(2016), in the uncorrected condition there was no significant association between implicitness
and MP, r(286) = -.04, p = .68. | further address the effect of correction strength after testing the

mediation model.

Figure 2.
Misinformation Persistence by Experimental Condition
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Information Accessibility and Mediation Model
H1 predicted that implicit misinformation would produce greater accessibility of
misinformation-consistent information following a correction. Excluding the uncorrected

condition, there was no significant association between implicitness and accessibility of
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unethicality attributions, r(285) = -.06, p = .34, nor accessibility of motive attributions, r(285) =
.05, p = .41, nor accessibility of misinformation r(285) = .01, p =.83.

Follow-up regressions were conducted to probe for an interaction between correction
strength and implicitness. For each accessibility variable (trait attribution accessibility, motive
attribution accessibility, and misinformation accessibility) there were no significant main or
interaction effects. These results are inconsistent with H1. See Appendix E (Table 3-5) for
detailed regression outputs.

RQ1 asked whether implicitness would affect accessibility in the uncorrected condition.
Including only the uncorrected condition, results showed no significant association between
implicitness and either trait accessibility, r(139) =-.03, p =.75, motive accessibility, r(139) =
.12, p = .17, or misinformation accessibility, r(137) = -.00, p = .98.

H2 predicted that the accessibility of misinformation-consistent information would be
positively associated with MP following a correction. Excluding the uncorrected condition, there
was no significant association between trait attribution accessibility and MP, r(285) =.01, p =
.84, or misinformation accessibility and MP, r(285) = .09, p =.09. However, there was a
significant association between motive attribution accessibility and MP, r(285) = .19, p = .001.
These results are consistent with H2, but only with respect to motive accessibility.

H3 predicted that the following mediation model would fit the data: implicitness
increases accessibility of misinformation-consistent information which increases MP. Because
no direct effect was found between implicitness and accessibility, the mediation model is not

consistent with the data.
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Misinformation Representations

H4 predicted that misintegration would be associated with MP following a correction.
Excluding the uncorrected condition, there was no significant association between misintegration
and MP, r(286) = -.05, p = .42. These results are inconsistent with H4.

H5 predicted an interaction between implicitness and misintegration. Specifically, that
misinformation implicitness will lead to greater MP following a correction only when
participants do not integrate. Excluding the uncorrected condition, multiple regression revealed a
significant interaction between implicitness and misintegration. The overall model was
significant, F(3, 284) = 4.94, p = .002, R?.qj = .04, as was the interaction term, g = -.18, p = .04
(see Appendix E for detailed regression output [Table 6]). Follow-up analyses were consistent
with H5; for participants who did integrate there was no association between implicitness and
MP, r(87) = .01, p =.93, but for participants who did not integrate, the association was
significant, r(197) = .25, p <.001. See Figure 3 for a visualization and descriptives by condition.
Correction Strength

RQ2 asked whether the association between implicitness and MP would be stronger in
the strong correction condition than in the moderate correction condition. Multiple regression
was conducted to test the interaction, with MP as the dependent variable. Excluding the
uncorrected condition, the overall model was significant, F(3, 284) = 4.08, p = .007, R%gj = .03,
but the interaction term was not, g = -.14, p = .18. In the model, only the effect of implicitness
was significant, f = .26, p = .001 (see Appendix E for detailed regression output [Table 77).
These results do not suggest the association between implicitness and MP differs between the

strong and moderate correction.
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Figure 3.

Implicitness by Misintegration Interaction
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H6 predicted that the association between misintegration and MP would be stronger in
the strong correction condition than the moderate correction condition. Multiple regression was
conducted to test the interaction. Excluding the uncorrected condition, the overall model was not
significant, F(3, 284) = 0.30, p = .83, R%gj = -.01, and neither was the interaction, g = .04, p = .65
(see Appendix E for detailed regression output [Table 8]). These results are not consistent with
H6; the association between implicitness and MP did not differ across the strong and moderate
correction. In fact, contrary to the findings of Reynolds (2018), misintegration was not

significantly associated with MP (following a correction), r(286) = -.05, p = .42.
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Supplemental Analyses
Conditional Association of Accessibility and MP

In testing H2, | found that accessibility of motive attributions was positively correlated
with MP, and no evidence of moderation was observed when differentiating between the
moderate and strong corrections (excluding uncorrected conditions). It may be that the
association between accessibility and MP varies between the corrected and uncorrected
conditions. To test this possibility, a multiple regression model was estimated with MP as the
DV, predicted by motive-attribution accessibility (as a continuous factor), a dichotomous
correction-strength indicator (O = no correction; 1 = moderate or strong corrections), and their
interaction term. The overall model was significant, F(3, 424) = 14.43, p <.001, R%aqj = .09, as
was the interaction term, g =.16, p =.030 (see Appendix E for detailed regression output [Table
9]). This result indicates the association between motive accessibility and MP significantly
differs between the uncorrected and corrected conditions. Follow-up analysis showed there was
no association between motive-accessibility and MP in the uncorrected conditions, r(139) = -.00,
p = .99, whereas the association was positive in the corrected conditions, r(285) = .19, p =.001
(per H2).
Motive Integration

Because motive accessibility was positively associated with MP, the role of motive
attributions was further explored. Specifically, the inclusion of motive attributions within
misinformation accounts was coded as a dichotomous variable (1 = Evan’s motive was
referenced [e.g., he needed money, he had to pay his debts], 0 otherwise [missing excluded]).

This variable indicates whether a motive attribution was integrated with the misinformation
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representation. Two coders coded all messages; n = 644, PA = .88, y = .80 (see Appendix C for
coding details).

In the corrected conditions, implicitness was positively associated with motive
integration, r(286) = .14, p = .014, whereas no significant association was found in the
uncorrected conditions, r(141) = -.07, p =.39. Implicit misinformation lead to more motive
integration than explicit misinformation, but only in response to a correction (moderate or
strong). See Figure 4 for the proportion of motive-references by condition.

Figure 4.

Motive Integration by Condition
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Note. N = 431. Error bars represent 95% confidence intervals.
The role of motive integration in misinformation accounts was also explored as a

predictor of MP. Including only the corrected conditions, there was a positive association

26



between motive integration and MP, r(286) = .27, p < .001. Follow-up analyses showed no
significant interaction between motive references and either correction strength or implicitness,
which does not suggest the association differs across conditions. Compared with people who
displayed no motive integration, people who did so tended to believe the misinformation more
strongly, with or without a correction.

Next, motive integration was tested as a mediator of the implicitness effect. Addressing
this issue requires examining the intermediate paths as well as the fit of a mediation model where
implicitness (1) causes motive integration (MI) which cause MP. Only the uncorrected conditions
were included to focus on the MP effect in response to a correction. Results showed that
although each intermediate paths was positive and significant (as discussed above), the model fit
was poor, ¥%(1) = 7.80, p = .009, TLI = .45, CFI = .82, RMSEA = .14, SRMR = .06 (n = 288).
Motive and Unethicality Attribution Beliefs

The same items used to measure response times for the accessibility measures can be
used to indicate belief in the motive and unethicality information by evaluating whether
participants agreed or disagreed with the statements. First, a motive-attribution belief scale was
constructed representing the proportion of motive items participants agreed with, out of the three
items. Across all conditions, the mean was .74, SD = .28, min. = 0, max. = 1, a = .55. Similarly, a
four-item unethicality-attribution belief scale was created. Across all conditions, it had a mean of
46,SD =.37, min. =0, max. =1, a =.75.

A modified test of H1, H2, and H3 is possible using the motive- and unethicality-
attribution belief scales. First, correlations revealed no significant association between
implicitness and either motive attribution beliefs, r(285) = .01 p = .87, or unethicality attribution

beliefs, r(285) = .01 p = .92 (excluding uncorrected conditions). On the other hand, MP was
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positively associated with both motive attribution beliefs, r(285) = .21 p <.001, and unethicality
attribution beliefs, r(285) = .47 p < .001 (excluding uncorrected conditions). Neither of these
variables fit the mediation model, however, which requires them to be correlated with
implicitness.

There was no evidence that the association between the attribution beliefs (motive and
unethicality) differed between the corrected and uncorrected conditions. Although the overall
models were significant, the regressions revealed no significant interaction terms. See Appendix
E for detailed output (Tables 11-12).

Distinguishing Predictors of MP with Multiple Regression

Thus far, several variables in the present study have been associated with MP following a
correction: misinformation implicitness, motive attribution accessibility, motive integration,
motive attribution beliefs, and unethicality attribution beliefs. To assess whether these predictors
are associated with unique variance in MP, multiple regression was used. Because significant
interactions were also found, two interaction terms were also entered as predictors: the
implicitness by misintegration interaction, and the motive integration by motive accessibility
interaction. See Table 1 for the full model output. Results showed the overall model was
significant. In addition, several variables remained significant predictors of MP, suggesting they
share unique variance with MP. Interestingly, motive attribution accessibility appears to be
uncorrelated with motive integration, r(285) = .02, p = .78, and motive attribution beliefs, r(285)
=-.05, p = .36. In contrast, motive integration was positively correlated with motive attribution

beliefs, r(285) = .21, p <.001.
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Table 1.

Predictors of Misinformation Persistence

Regression Coefficient

B (SE) B
Motive Accessibility (mean centered) 0.27 (0.17) A1
Motive Integration 0.44 (0.12)*** 20%**
Interaction: Motive Integration by Accessibility 0.77 (0.32)* 14*
Misinformation Implicitness 0.42 (0.13)*** 20%**
Misintegration 0.13 (0.16) .08
Interaction: Implicitness by Misintegration -0.42 (0.21)* -.15%
Motive Attribution Belief 0.22 (0.19) .06
Unethicality Attribution Belief 1.13 (0.14)*** ALFF*
Constant 1.89 (0.15)*** -

F (8, 278) = 21.92, p < .001, R%q; = .31, VIF = 1.50

Note. *p <.05,**p < .01, ***p <.001 (two-tailed). Standard errors are reported in
parentheses. B = unstandardized, B = standardized OLS estimates. VIF = mean
variance inflation factor. Sample includes corrected conditions only (n = 287).

Alternative Indicator of MP

As discussed above, response latencies were used to measure misinformation
accessibility. The response-time items can also indicate MP by evaluating the actual response
(agree or disagree). A scale was constructed indicating the proportion of “agree” responses
among the three total items. Across all conditions, the mean was .47 (SD = .45), min. = 0, max. =
1, a=.88.

This new indicator was also used as a supplemental test of the predictions, including the
implicitness effect, and the effect of accessibility (H2). Excluding the uncorrected conditions,
results showed the alternative MP indicator was not significantly associated with implicitness,
r(285) =.08, p = .17, failing to replicate the implicitness effect. Regarding H2, there was a
significant association between the new MP indicator and both motive accessibility, r(285) = .30,

p <.001, and misinformation accessibility, r(285) = .16, p = .07, but not unethicality

29



accessibility, r(285) =.09, p =.12. This is consistent with H2 with respect to motive and
misinformation accessibility.

A regression also probed whether the association between motive accessibility and the
alternative MP indicator varied between the corrected and uncorrected conditions. The overall
model was significant, F(3, 424) = 21.57, p < .001, R%gj = .13, as was the interaction, 5 = .28, p
=.01. See Appendix E for detailed regression output (Table 13). A follow-up analysis revealed
that the association between motive accessibility and the alternative MP indicator was not
significant in the uncorrected condition, r(139) = .10, p = .23, whereas it was significantly
positive in the corrected conditions (reported above).

The effect of motive integration on the alternative MP indicator was also tested.
Excluding the uncorrected conditions, there was a significant positive correlation, r(285) = .30, p
<.001. In addition, the alternative MP indicator was positively associated with motive attribution
beliefs, r(285) = .28, p <.001, and unethicality attribution beliefs, r(285) = .50, p <.001
(excluding uncorrected conditions). Overall, the alternative MP indicator appears to function

similarly to the Likert MP scale, however, it did not demonstrate a significant implicitness effect.
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DISCUSSION

Misinformation persistence (MP) remains an important topic for researchers and
practitioners alike; all people require new information to survive but are susceptible to undue
influence from prior beliefs. Furthermore, within social structures, beliefs lead to decisions with
wide-ranging consequences (Lewandowsky et al., 2012). This study addressed an important
aspect of the MP phenomenon, that implicit misinformation—mere suggestion—can reduce the
effectiveness of corrective messages, relative to explicit misinformation. Prior research had only
provided limited evidence about the mechanisms that may account for this effect (e.g., Reynolds,
2018; Rich & Zaragoza, 2016). To expand understanding of this topic, this study tested the
failure-to-monitor hypothesis by directly measuring the accessibility of misinformation-
consistent inferences. In addition, this study sought to replicate the exploratory finding of
Reynolds (2018) on the role of misintegration in MP. The present results provide insight into the
factors responsible for MP and suggest fruitful avenues of future research.
Summary of Results

Misinformation-consistent inferences are beliefs generated by a receiver that extrapolate
from message content. Attributions are a type of inference that explains an event or assign
responsibility (Weiner, 2008). This study applied the concept of accessibility to attributions in
order to assess the ease with which the attribution is retrieved from memory. The present study
found that MP was greater when misinformation-consistent attributions were more accessible
following a correction (consistent with H2). Specifically, the accessibility of motive attributions
was positively associated with ratings of guilt, as guilt was the misinformation in the present
case. The accessibility of dispositional attributions (trait unethicality), however, were not

associated with MP. In addition, accessibility of the misinformation itself was not associated
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with MP. Although attribution accessibility appears to be linked with MP, the present results
were not consistent with its role as a mediator of the implicitness effect; accessibility of
misinformation-consistent information was not associated with the implicitness induction.

In terms of misinformation representations, this study further showed the relevance of the
misintegration phenomenon where a correction is represented as consistent with misinformation.
Replicating Reynolds (2018), the present results showed that integration moderates the
implicitness effect (consistent with H5). Specifically, the implicitness effect seems not to apply
when participants misintegrate. The present study did not find a direct association between
integration and MP, however, failing to replicate an aspect of Reynolds (2018).

Although pretesting showed the experimental induction successfully varied correction
strength, the predicted effect of correction strength was not found. The strong correction did not
produce a greater implicitness effect (on MP) than the moderate correction. If anything, the
implicitness effect was weaker in response to a strong correction, although not significantly
different. In addition, correction strength did not moderate the association between
misintegration and MP.

Supplemental analyses revealed several additional findings. First, misinformation
implicitness increased the likelihood that misinformation representations would contain motive
attributions (motive integration), but this effect was only observed following a correction.
Second, motive integration was positively associated with MP; people who referenced a motive
in their misinformation accounts believed the misinformation more strongly. Although motive
integration proved an important feature of misinformation representations, it did not appear to
function as a sole mediator; the poor fitting mediation model suggests that other factors likely

contribute to the effect of implicitness on MP. As stated above, the accessibility of unethicality
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attributions was not correlated with MP, however, believing in the unethicality attributions was
positively associated with MP. In addition, the multiple regression suggests that several distinct
mechanisms play a role in MP simultaneously, and the model explained substantial variance in
MP (R%g; = .31).

Implications

Research on MP has produced knowledge about how corrections fail, and several
explanations of MP and the implicitness effect. This study provides important insight into this
process, with implications for models of human memory, theories of attributions, and the role of
mental representations in decision-making.

The primary aim of this study was to test the failure-to-monitor (FTM) hypothesis and to
extend the work of Rich and Zaragoza (2016) and Reynolds (2018). The FTM hypothesis states
that MP results from retrieval failure (failure to access corrective information) and/or reasoning
failure. FTM predicts that highly accessible misinformation-consistent attributions reduce the
ability of corrective information to impact judgments and reduce MP. The results of the present
study did not support the FTM hypothesis as a whole, although parts of the model do align with
the data; consistent with FTM, accessibility of motive attributions was positively associated with
MP after a correction. The FTM hypothesis is also consistent with the supplemental analysis that
found the accessibility-MP correlation depended in the presence of a correction. Because the
accessibility mechanism of monitoring failure involves scarce cognitive resources, only when
information is inconsistent should accessibility be associated with MP. In other words, if all
beliefs reinforce the misinformation, the relative accessibility among those beliefs is less
important. Indeed, the present results show that in the uncorrected conditions, the accessibility-

MP correlation was 0, vs .19 in the corrected conditions. These results further suggest that causal
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inferences create strongly interconnected networks in memory (see Kendeou et al., 2013;
Trabasso & Van Den Broek, 1985) that interfere with belief modification when they are
accessible (prone to activation) and inconsistent with new beliefs.

Results showed that the accessibility measures behaved differently, and literature on
attribution theory may explain why. According to Malle et al.’s theory of blame (2014),
detecting negative events triggers an attribution process that prioritizes inferences of motive over
inferences of stable trait characteristics. In particular, observers wish to determine whether the
event resulted from human agency, and then to determine whether it was intentional. In the
theory, judgments of intentionality are central to the attribution process (Malle & Knobe, 1997;
Malle et al., 2014), and mental states of the actor (such as motives) are central to judgments of
intentionality, as they reflect goals of the actor in performing the behavior. On the other hand,
literature has questioned the primacy of dispositional (trait) attributions, going as far as to call
“dispositionism” a dogma in need of retirement (Malle, 2011). People may infer traits from
observed or implied behavior, but traits are incomplete explanations because they provide no
immediate cause of the behavior. Furthermore, as Malle (2011) reports in a comprehensive
review, people rarely generate dispositional attributions spontaneously when seeking to explain a
behavior. In the present study, the unexplained event was described as a theft—an intentional
action for which blame is highly relevant. As countless crime dramas corroborate, establishing
motive is a primary concern in this context. In other settings, the accessibility of other inferences
may be more important. For example, if the behavior were accidental, inferences may focus on
whether an individual had a duty to avoid a particular action, or other mitigating circumstances.

Although the accessibility of the dispositional attribution (unethicality) seemed not to

play a role in MP, believing in the dispositional attribution was more strongly associated with
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MP than any other predictor. This suggests that dispositional attributions are relevant to the MP
process. Furthermore, the discrepancy between the accessibility and belief measures may
indicate involvement of both automated and controlled cognitive processes (e.g., van den Broek
et al., 2015). Differences may emerge when forming attributions if, for example, motive
attributions are more automatically generated than dispositional attributions. Likewise, these
attributions may produce different effects if they are retrieved more or less spontaneously.
Although the current study does not allow direct comparisons of the accessibility of different
attributions,® it may be that when motive attributions are accessible they particularly interfere
with corrective information processing.

The lack of correlation between MP and misinformation accessibility may seem puzzling
at first. Perhaps nothing could be more misinformation-consistent than the misinformation itself.
Yet, this result may be explained through the attribution process and the activation-based model
of memory (Anderson, 1983). A motive attribution serves to explain a behavior (Malle et al.,
2014), increase its plausibility, and create associative links between these newly inferred
attributions and the behavior. In the present study the corrective messages were targeted at the
misinformation directly rather than motive attributions. In this way, the corrections were relevant
to the misinformation and irrelevant to motive attributions. The corrections, therefore, should
become more strongly linked in memory with the misinformation than with misinformation-
consistent attributions. This means that a person may have both highly accessible misinformation
and accessible corrections, potentially allowing the correction to work as intended if the
correction is retrieved during a judgment. This may explain why misinformation accessibility

was not associated with MP whereas motive accessibility was. If a correction had specifically

> Systematic differences in the task prevent meaningful comparisons. For example, dispositional
attribution accessibility was assessed with single words, taking less processing time.
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targeted the issue of motive, for example, by stipulating that Evan in fact had no need of money,
the result may have differed. In addition, further research could investigate the accessibility of
corrective information to address the associative network between misinformation, attributions,
and various types of corrections (but see limitations below).

Despite the observed association between attribution accessibility and MP, no association
was observed between the implicitness induction and any accessibility measure. This suggests
that the accessibility mechanism of the FTM hypothesis may contribute to MP in general, but
may not explain the implicitness effect. Combined with the finding of Reynolds (2018), that
articulated monitoring failure within misinformation representations was uncorrelated with
implicitness, these results call for new theorizing about how the implicitness effect operates.
Alternately, the accessibility mechanism may account for the implicitness effect but other
accessibility measures may be required. As previously discussed, accessibility of the correction
could be directly assessed. Assuming correction accessibility were the mediator, however,
additional questions would follow. According to the FTM hypothesis, implicit misinformation is
supposed to lead to more elaborate inferences that compete with the correction for activation
(Rich & Zaragoza; Ecker at al., 2011). In the absence of this mechanism, it would be unclear
why implicitness leads to reduced accessibility of a correction.

Although the present study found no evidence that implicitness is associated with
information accessibility, it did find that misinformation representations play a role in the
implicitness effect. In particular, this study replicated the finding of Reynolds (2018), showing
that misintegration moderates the implicitness effect. When people construe the correction as
consistent with the misinformation, implicitness does not influence MP. This reiterates how

corrections depend on additional assumptions shared by receivers, echoing interpretive

36



perspectives of information processing (Delia, 1977). In terms of reducing MP, if misintegration
could be anticipated, it could be preemptively addressed in corrective messages.

Although misintegration itself was not associated with MP in the present data, it is
relevant to the FTM hypothesis in multiple ways. Clearly, misintegration does not represent
monitoring failure; it does not involve retrieval failure because it incorporates the correction into
the misinformation representation, nor does it involve a failure to reason because it explicitly
explains the lack of inconsistency. The FTM hypothesis would expect that, in the absence of
monitoring failure, implicitness should have no effect. Therefore, the moderating role of
misintegration is consistent with the FTM hypothesis, although it does not demonstrate
monitoring failure.

Supplemental analyses also examined misinformation representations in terms of motive
integration. Results showed that implicit misinformation was more likely to produce motive
integration than explicit misinformation, and motive integration was positively associated with
MP. Despite these significant correlations, the poor-fitting mediation model suggests that other
variables are involved and a simple causal sequence is unlikely. Nonetheless, considering motive
integration as a potential cause of the implicitness effect may be helpful. Arguably, motive
integration would be expected to function in a similar way as motive accessibility. Specifically,
the accessibility mechanism of FTM supposes that more explanatory inferences are generated in
the implicit than explicit conditions. The FTM hypothesis would therefore predict that motive
attributions would be integrated into misinformation representations more frequently following
implicit rather than explicit misinformation.

It remains puzzling that motive accessibility and motive integration were uncorrelated

and showed different patterns of association with implicitness. This finding has several
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implications and demands further conceptual clarification. Whereas motive accessibility refers to
the ease with which motive information is activated from memory, motive integration reflects
whether motive is included in the misinformation representation. In other words, integrating
information is not identical with forming a simple associative network between them; integration
transforms the larger understanding of the object that consists of the information. For example,
consider a set of directions from A to B to C. The fact that each step is associated does not
provide the order of implementation or, more generally, the structure in which they hang
together. Information representations consist of qualitative and structural components that enable
identification of complex objects, events, situations, and people, rather than mere associations
between features. This view is consistent with prior work on mental representations (Fuster,
1997; Roskos-Ewoldsen et al., 2009; Song & Ewoldsen, 2015) and the role of integration in
transforming representations (Ecker et al., 2011; Kendeou et al., 2013; Todorov & Uleman,
2003; Yonelinas, 2013). In addition, this view aligns with Anderson’s (2003) insight about
human memory, that mental processes impose structure on associative networks and do not
simply reflect patterns of activation among information stored in memory.

Research on the meta-cognitive model of attitudes (Petty et al., 2007) further
distinguishes between associative and evaluative processes. The model follows conventional
associative memory frameworks (e.g., Anderson 1983; Ayers & Reder, 1998), supposing that
representations of objects become associated with features that define their characteristics. The
meta-cognitive model further states that “validity tags” determine the confidence that one places
in a given association (i.e., that the feature truly characterizes an object). Although direct
evidence of validity tags has yet to be observed, they would explain the disjunction between

belief accessibility (an indicator of associative strength) and belief integration (a process that
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involves some level of validity judgments). The meta-cognitive model has implications for MP
because it suggests the role of accessibility depends on these validity judgments; information
tagged as invalid will be less influential, regardless of accessibility (assuming the tag itself is
accessible). In the present study, this would mean that motive accessibility should correlate with
MP to a greater extent when motive integration occurs, because motive integration involves
judging the motive attribution as valid to some extent. A follow-up regression revealed a
significant interaction between motive accessibility and motive integration when predicting MP.
The overall model was significant, F(3, 283) = 13.15, p < .001, R%g;j = .11, as was the coefficient
for the interaction term, g = .35, p = .03 (see Appendix E for detailed regression output [Table
10]). Results show the correlation between motive accessibility and MP was higher when motive
integration occurred, r(90) = .32, p =.001, than when it did not occur, r(193) =.16, p =.03.
These findings demonstrate key differences between information accessibility and
information representations, but also their interdependence within information processing. When
evaluating information, associations that are not considered valid may be discounted. If the FTM
hypothesis is correct, it appears not to rely exclusively on retrieval failure or differences in
accessibility. Breakdowns in reasoning about the information retrieved are another avenue of
monitoring failure (Rich & Zaragoza, 2016) that should be further studied. This may pose a
challenge because the reasoning process is not easy to observe directly, although thought-listing
techniques may be useful (Cacioppo et al., 1997). The writing task in the present study is one
example that allowed the observation of distinct forms of message-processing and reasoning (or
failure to reason). Interestingly, the general category of information integration can be either
consistent or inconsistent with monitoring failure, depending on how information is integrated.

For example, misintegration uses reason to explain the correction without contradicting
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misinformation. In contrast, integrating motive attributions may interfere with monitoring. The
present data suggest several mechanisms of MP, but research should continue to explore how
misinformation sticks and why suggestion leads to lasting effects.

The significant role of misintegration in MP also has implications for the very meaning of
the terms misinformation and correction. The term misinformation assumes the information is
false, and correction assumes that the information is actually inconsistent with the
misinformation. Rich and Zaragoza (2016) echo this view when they remark about the
correction: “This is a correction because the son could not have committed the theft if he was out
of town” (p. 4). Particularly when causal attributions are the issue, these assumptions may not be
empirically demonstrable. In fact, many of our participants provided reasons to reject those
assumptions. Although the question of truth is important, arguably, the relevance one belief has
to another depends on constructing the understanding that they are consistent or inconsistent
(Delia, 1977). This position does not deny truth or reality, but encourages a search for multiple
interpretations to map the boundaries of plausibility for any set of facts. Perhaps more interesting
than the degree of consistency is the way that beliefs are made to seem consistent. Not every
interpretation is possible or permissible, but new assumptions often transform the meaning of
information previously obtained, and evidently, numerous assumptions are available, enabling
countless conclusions. One should ask whether and under what conditions the label of
misinformation is properly applied.

Limitations

The present results should be considered along with multiple limitations. First, the

accessibility mechanism of the FTM hypothesis could be more fully examined by measuring

accessibility of the correction directly. This could reveal whether correction accessibility is
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associated with either MP or other accessibility measures. However, directly measuring
accessibility of the correction poses methodological concerns. If conventional reaction-time tasks
were used, they would require re-presenting corrective information to receivers. This would risk
weakening the MP effect by priming the corrective information (Ecker et al., 2011), influencing
memory for the correction, and/or increasing accessibility of the correction. Research has already
shown that explicit measures can influence implicit measures (Smith et al., 2013), and future
research could further study whether accessibility measures would influence explicit measures in
this case. Such a design could manipulate the inclusion or order of accessibility measures.

One way to increase confidence in the measurements is to use a variety of instruments.
Other forms of accessibility instruments include word-stem completion tasks (Benjamin Clarke
& Butler, 2008) and lexical decision tasks (Ratcliff et al., 2004). Further research may reveal
idiosyncrasies in these measures, or may help establish convergent validity for the constructs
described in this manuscript. Beyond accessibility, this principle also applies to measures of
integration and belief. Future experiments can continue to assess the extent to which these
constructs are distinct and, if so, what their unique role is in MP and message processing
generally.

This study also relies on a single set of stimuli designed to vary the relevant aspects of
the misinformation-containing message. This method is suitable for testing mechanisms of MP
but raises questions about generalizability. Increasingly, researchers are prioritizing message-
sampling strategies (Reeves et al., 2016), as there may be idiosyncratic aspects of the stimulus
that play a role in the observed effects. Although the stimulus was chosen specifically to
replicate Rich and Zaragoza (2016), and observe the mechanisms responsible for their findings,

there is a need to explore the boundary conditions of the effects reported in this manuscript.
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In addition, this study helps explain MP in response to a correction but it does not
directly predict what kinds of corrective messages should better help reduce MP. Researchers
have long called for more attention to message tailoring (Noar et al., 2009), and the present study
provides some insight in how this research could be extended. Because several cognitive
tendencies seem to produce MP, and especially because several moderators of MP were
identified, there may be no universal messaging strategy that consistently eliminates MP. For
example, people who deny the correction will require different persuasive strategies compared
with people who misintegrate; in particular, bolstering the credibility of the correction would
likely be ineffective in response to misintegration. In addition, knowing the specific attributions
that a person had made could help tailor messages for each individual. Future research can

leverage the current results to better understand how corrections succeed—not just how they fail.
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APPENDIX A

Writing Task
Instructions

Think back to the news story you read. You may or
may not believe that Evan was involved in the theft.
In the box below, describe how the theft occurred,

if it were true that Evan was involved.
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APPENDIX B
Questionnaire Items
Direct Measure of Evan’s Involvement (MP)
5-point scale items (Likert-type)
Indicate the extent you agree or disagree with the following statements
1. Evan Harter was guilty.

2. Evan was responsible for the theft.
Accessibility Items

Instructions: For the next items, statements about the news story and its characters will be
displayed. Indicate if you disagree or agree with each statement. Press the “z” key if you
DISAGREE. But press “/” key if you AGREE. Respond AS RAPIDLY AS POSSIBLE, but
don’t respond so fast that you make many errors. (Occasional errors are okay.)
Continue when you are ready.

Motive Attributions

1. Evan needed the jewelry.

2. Evan wanted money.

3. Evan desired money.

Dispositional Attributions (Unethicality)

1. Evanis bad

2. Evan is sneaky

3. Evan is dishonest

4. Evan is corrupt

Misinformation Accessibility

1. Evan took the jewelry

2. Evan was guilty

3. Evan committed a crime

Correction Recall Check (free response)

1) What did the story report about where Evan Harter was during the Harters’ vacation?
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APPENDIX C
Coding Manual

This manual contains instructions for coding messages. Messages are contained in an Excel file,
each row containing a message, the first row indicating column names. Study this manual and
the spreadsheet before coding and refer to it when necessary. Apply codes in the appropriate cell
and check your work as you go.

To code:

Orient yourself to the spreadsheet and verify that messages (rows) are presented in the correct
order. Read the text of each row and apply the code for each column. Instructions for each
column are presented below. Each column represents the presence or absence of a message
feature for each row. Use your best judgment to make a decision. If there is a problem or you are
not sure make a note. Always code independently. You will want to “freeze” the top row in
Excel to keep it visible. In Excel click View > Freeze Panes > Freeze Top Row. Do not make
any edit to the Excel document except to enter the codes.

Remember, unless it is necessary to infer the intended meaning of the utterance, code the text
based on what is explicitly said.

Contact me if you have questions: reedmr@msu.edu

Background Information:

The messages you are coding were written by participants who read a story about a jewelry theft.
Mrs. Harter had her jewelry stolen. Police initially suspect her son, Evan Harter; however, later
in the story a correction provides updated information. The correction states that Evan Harter
was out of town on a business trip at the time of the theft. Participants were instructed to
write a message explaining how Evan could have been involved in the crime. We are interested
in the content of the messages that reflect the understanding of events in the story.

Important Notes:
Sometimes participants might only describe possibilities about what could have happened. For
example:

e If Evan did it then he must have planned carefully
Notice how this statement doesn’t say what actually occurred, but highlights one possibility.
Even if messages contain only statements about what could or would have happened, we will
consider that as their interpretation of the events. This means we will code based on what is
stated as potentially true.
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Column Name

Message Feature

Code

Examples

Correction Message states information that 1 if present e “Evan broke into

Contradict contradicts correction. For Otherwise his parents’
example, statements indicating code 0 house”
that Evan personally stole the e “Evan was in
jewelry, or was in town when the town during the
robbery occurred. robbery”

Note: Correction is about location; e “He had access to
contradiction must be about the house at the
Evan’s location at time of theft. time of the theft”
If message states that Evan had e “Bvan stole the
access at an unspecified time in box”

the past (not mentioning access

during the theft) code 0.

Misintegration | Message provides explicit 1 if present e “Evan told his
explanation about how Evan was | Otherwise friend to break in
involved in the crime without code 0 while he was
being present when the theft away”’
occurred. Misintegration does not e “Evan had an
necessarily state intentionality. accomplice”

e “Evan left the
Note: Message may state how door unlocked for
Evan could have been involved the thief”
without being at the scene.
Message may be vague about his
actual whereabouts.

Motive Message refers to Evan’s motive 1 if present e “Evan had to pay

Integration for committing the theft. Any Otherwise off his debts”
motive counts, as long as it code 0 e “Evan needed to
proposes why he committed the support his
crime. gambling habit
If unsure whether a motive is e “Evan wanted the
referenced, code 0. money”

Correction Message denies or expresses doubt | 1 if present e “Evan was

Denial that the correction is true. To deny | otherwise supposed to be
the correction, message must show | code 0 out of town but

awareness of correction. If any
part of the correction is denied
code as 1.
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e They said Evan
was at work but
he drove back
without anyone
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APPENDIX D

Measurement Model Factor Loadings

Table 2.

Measurement Model Factor Loadings

Factor and Indicators

Factor Loadings

1 2 3 4 5 6 7 8 9

1. MP
Item—Evan Harter was guilty
Item—Evan Harter was responsible for the theft
2. Misinformation Accessibility
Item—Evan took the jewelry
Item—Evan was guilty
Item—Evan committed a crime
3. Unethicality Accessibility
Item—Evan is bad
Item—Evan is sneaky
Item—Evan is dishonest
Item—Evan is corrupt
4. Motive Accessibility
Item—Evan wanted money
Item—Evan desired money
Item—Evan needed the jewelry
5. Implicitness (Experimental Induction)
6. Strong Correction (Experimental Induction)
7. Moderate Correction (Experimental Induction)
8. Misintegration (Coded Content)
9. Recall (Coded Content)

1.040
0.857

0.536
0.650
0.713

0.706
0.820
0.593
0.702

0.822
0.639
0.660
1.000
1.000
1.000
1.000
1.000

Note: n = 474. Maximum likelihood estimation was used. The correction induction had 3 conditions: the uncorrected condition serves
as the reference category. All cross-loadings were constrained to zero, consistent with classical test theory (Reynolds, 2020).
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APPENDIX E

Regression Output

Table 3.

H1 Regression—Misinformation Accessibility

Dependent Variable — Misinformation Accessibility

Predictor Coefficient
B (SE B
Correction Strength 0.08 (0.07) A1
Moderate =0
Strong =1
Misinformation Type 0.02 (0.06) .02
Explicit=0
Implicit=1
Interaction -0.03 (0.09) -.04
Correction Strength by Misinformation Type
Constant 0.95 (0.04) -

F (3, 283) =0.74, p = .53, R%q = -.00

Note. B = unstandardized, = standardized OLS estimates. Sample includes corrected
conditions only (n = 287).

Table 4.

H1 Regression—Unethicality Accessibility

Dependent Variable — Unethicality Accessibility

Predictor Coefficient
B (SE) B
Correction Strength -0.10 (0.08) -11
Moderate =0
Strong =1
Misinformation Type -0.09 (0.07) -.10
Explicit=0
Implicit =1
Interaction 0.10 (0.11) 10
Correction Strength by Misinformation Type
Constant 1.04 (0.05) -

F (3, 283) = 0.85, p = .47, R%q = -.00

Note. B = unstandardized, p = standardized OLS estimates. Sample includes corrected
conditions only (n = 287).
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Table 5.

H1 Regression—Motive Accessibility

Dependent Variable — Motive Accessibility

Predictor Coefficient
B (SE) B
Correction Strength -0.01 (0.07) -.01
Moderate =0
Strong =1
Misinformation Type 0.04 (0.07) .05
Explicit=0
Implicit=1
Interaction 0.00 (0.10) .00
Correction Strength by Misinformation Type
Constant 0.91 (0.05) -

F (3, 283) = 0.87, p = .87, R%q; = -.00

Note. B = unstandardized, § = standardized OLS estimates. Sample includes corrected
conditions only (n = 287).

Table 6.

H5 Regression

Dependent Variable — Misinformation Persistence

Predictor Coefficient
B (SE) B
Misinformation Type 0.54 (0.14) .26
Explicit=0
Implicit =1
Misintegration 0.16 (0.18) .07
Absent =0
Present =1
Interaction -0.52 (0.26) -.18
Misinformation Type by Misintegration
Constant 2.58 (0.10) -

F (3, 284) = 4.94, p = .002, R%q; = .04

Note. B = unstandardized, = standardized OLS estimates. Sample includes corrected
conditions only (n = 288).
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Table 7.

RQ2 Regression

Dependent Variable — Misinformation Persistence

Predictor Coefficient
B (SE) B
Misinformation Type 0.54 (0.16) .26
Explicit=0
Implicit=1
Correction Strength 0.10 (0.17) .05
Moderate =0
Strong =1
Interaction -0.32 (0.24) -.14
Misinformation Type by Correction Strength
Constant 2.59 (0.11) -

F (3, 284) = 4.08, p = .007, R%qj = .03

Note. B = unstandardized, § = standardized OLS estimates. Sample includes corrected
conditions only (n = 288).

Table 8.

H6 Regression

Dependent Variable — Misinformation Persistence

Predictor Coefficient
B (SE B
Correction Strength -0.06 (0.15) -.03
Moderate =0
Strong =1
Misintegration -0.16 (0.19) -.03
Absent =0
Present =1
Interaction 0.12 (0.27) .04
Correction Strength by Misintegration
Constant 2.88 (0.10) -

F (3, 284) = 0.30, p = .83, R%q = -.01

Note. B = unstandardized, = standardized OLS estimates. Sample includes corrected
conditions only (n = 288).
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Table 9.

Motive Accessibility by Correction Strength Interaction

Dependent Variable — Misinformation Persistence

Predictor Coefficient
B (SE) B
Correction Strength 0.56 (0.10) .25

Uncorrected =0
Moderate/Strong = 1

Motive Accessibility (mean centered) -0.00 (0.17) -.00

Interaction 0.48 (0.22) 16
Correction Strength by Motive Accessibility

Constant 3.41 (0.09) -

F (3, 424) = 14.43, p < .001, RZ%q; = .09

Note. B = unstandardized, f = standardized OLS estimates. Sample includes corrected
and uncorrected conditions (n = 429).

Table 10.

Motive Accessibility by Motive Integration Interaction

Dependent Variable — Misinformation Persistence

Predictor Coefficient
B (SE B
Motive Integration 0.63 (0.13) .29
Absent =0
Present =1
Motive Accessibility (mean centered) 0.33 (0.15) 13
Interaction 0.77 (0.36) 13
Motive Integration by Motive Accessibility
Constant 2.66 (0.07) -

F (3, 283) = 13.15, p < .001, RZ%q; = .11

Note. B = unstandardized, § = standardized OLS estimates. Sample includes corrected
conditions only (n = 287).
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Table 11.

Motive Attribution Beliefs by Correction Strength Interaction

Dependent Variable — Misinformation Persistence

Predictor Coefficient
B (SE) B
Correction Strength -0.39 (0.29) - 17

Uncorrected = 0
Moderate/Strong = 1

Motive Attribution Belief 1.00 (0.30) 27

Interaction -0.24 (0.36) -.10
Correction Strength by Motive Attribution Belief

Constant 2.65 (0.24) -

F (3, 424) = 19.14, p < .001, R%q; = .12

Note. B = unstandardized, f = standardized OLS estimates. Sample includes corrected
and uncorrected conditions (n = 428).

Table 12.

Unethicality Attribution Belief by Correction Strength Interaction

Dependent Variable — Misinformation Persistence

Predictor Coefficient

Correction Strength -0.
Uncorrected =0
Moderate/Strong = 1

1(0.29) -.32

Unethicality Attribution Belief 0.91 (0.21) .32

Interaction 0.39 (0.25) 13
Correction Strength by Unethicality Attribution Belief

Constant 2.96 (0.13) -

F (3, 424) = 45.29, p < .001, R%qj = .24

Note. B = unstandardized, § = standardized OLS estimates. Sample includes corrected
and uncorrected conditions (n = 428).
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Table 13.

Predictors of Misinformation Persistence (Alternative Indicator)

Dependent Variable — Misinformation Persistence (Alternative Indicator)

Predictor Coefficient
B (SE) B
Correction Strength -0.47 (0.10) .08

Uncorrected =0
Moderate/Strong = 1

Motive Accessibility 0.08 (0.07) .08

Interaction 0.23 (0.09) .28
Correction Strength by Motive Accessibility

Constant 0.56 (0.07) -

F (3, 424) = 21.57, p < .001, R%q; = .13

Note. B = unstandardized, f = standardized OLS estimates. Sample includes corrected
and uncorrected conditions (n = 428).
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